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Preface 

This book is intended for the general and family practitioners, as well as for
gynecologists, specialists in gynecological surgery, general surgeons, urologists and all
other surgical specialists that perform procedures in or around the female pelvis, in
addition to intensives and all other specialities and health care professionals who care
for women before, during or after hysterectomy. While removal of the uterus using 
newer techniques such as laparoscopic and robotic hysterectomy attract the most
attention of both the patients as well as the practitioners, still, for most women, 
especially in low resources countries, the conventional hysterectomy, abdominal or 
vaginal, is considered the intervention of choice for removing the uterus. Such
techniques have withstood the test of time and can be performed in almost any small 
or midsized surgical hospital without the need to travel to distant specialty hospitals.

It is the aim of this book to review the recent achievements of the research community 
regarding the field of gynecologic surgery and hysterectomy as well as highlight future
directions and where this field is heading. While no single volume can adequately cover 
the diversity of issues and facets in relation to such a common and important procedure 
such as hysterectomy, this book will attempt to address the pivotal topics especially in 
regards to safety, risk management as well as pre- and post-operative care. 

Finally, we dedicate this book to our wonderful prior, current and future patients for 
whom we strive for excellence and beyond, as we care for them with full and most
respect and love as they are our daughters, sisters and mothers, all the time. 

Ayman Al-Hendy, MD, PhD
Professor, Vice Chair and Scientific Director, Department of Obstetrics and Gynecology, 

Center of Women Health Research, Meharry Medical College, Nashville, Tennessee,
Adjunct professor, Vanderbilt University and Vanderbilt University Medical Center,

Nashville, Tennessee,
USA

Mohamed Sabry, MD
Department of Obstetrics and Gynecology, Sohag University Hospitals, Sohag,

Egypt
Center for Women's Health Research, Department of Obstetrics and Gynecology,

Meharry Medical College, Nashville, Tennessee,
USA
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Techniques of Hysterectomy 
Nirmala Duhan 

Department of Obstetrics and Gynecology, 
Pt B D Sharma Post Graduate Institute of Medical Sciences, ROHTAK, 

India 

1. Introduction 

Hysterectomy is the most common operation performed for gynecological disorders, second 
only to caesarean section. Annual medical costs related to hysterectomy exceed $ 5 billion in 
the US. Overall hysterectomy rates vary from 1.2 to 4.8 per 1000 women. Development of 
alternatives to hysterectomy like use of different energy sources for endometrial ablation 
and the availability of progestational intrauterine system for symptomatic uterine bleeding 
have led to a reduction in rates of hysterectomy in recent years. Besides, leiomyomas which 
have conventionally formed one of the important indications of hysterectomy in women in 
whom fertility conservation is not an issue, are now increasingly being managed by 
transcervical hysteroscopic resection (submucous myomas), transcatheter uterine artery 
embolization and magnetic resonance guided focussed ultrasound energy. These new, less 
invasive and safer management techniques coupled with the desire to avoid major surgery, 
have added to the reduction in hysterectomy rates. 

1.1 Indications for hysterectomy 

Even though alternatives to hysterectomy are being explored for benign conditions, 
hysterectomy continues to have a place in its definitiveness. Uterine myomas continue to 
form the indications for 40% of all abdominal hysterectomies, the others being 
endometriosis (12.8%), malignancy (12.6%), abnormal uterine bleeding (9.5%), pelvic 
inflammatory disease (3.7%) and uterine prolapse (3.0%). Prolapse forms the indication for 
44% of all vaginal hysterectomies. In recent years, non – descent vaginal hysterectomy 
(NDVH) is being tried for most benign conditions and uteri of upto 12 weeks gestational 
size can be safely removed intact per vaginum. For moderate to large sized uteri with 
benign conditions, techniques like removal of wedge, bisection, coring and morcellation 
may be adopted in an attempt to reduce the uterine volume prior to removal. However, 
large leiomyomas, pelvic inflammatory disease, malignancy (invasive cervical cancer, 
endometrial carcinoma, ovarian and fallopian tube cancer and gestational trophoblastic 
tumors) and most suspicious adnexal masses may still be better approached abdominally. 

1.2 Approaching the uterus: Abdominally or vaginally 

The uterus may be removed abdominally or vaginally or by a combination of the two routes. 
Abdominal approach may further be categorized as open abdominal or laparoscopic. 
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Although abdominal approach continues to be the most common approach worldwide, 
uterine access by the vaginal route is associated with fewer complications, a shorter hospital 
stay, faster recovery and lower costs. Most patients with gynecologic malignancies are 
operated by open abdominal route, though laparoscopic and robotic surgical techniques are 
increasingly being used for endometrial and cervical cancer surgery. Significant uterine 
enlargement and/or fixity, adnexal fixation and obliteration of the Pouch of Douglas are 
some other factors suggesting preference for abdominal approach. 

1.3 Preoperative counseling 

The clinician needs to communicate clearly and in the patient’s language, the indication for 
surgery, the treatment alternatives available, the reason(s) for preferring hysterectomy over 
them and the preferred approach. Besides, the risks, benefits and the adverse effects must be 
reviewed. The woman should also be encouraged to clarify her doubts, particularly 
regarding the type of anaesthesia preferred, tentative duration of surgery, the recuperative 
time, the management of normal ovaries at surgery and subsequent possible hormone 
replacement therapy and any impact on sexual function. The surgeon may also encourage 
the woman’s partner / supportive family members during the preoperative discussions to 
express their opinions / concerns regarding the procedure. Emotional stress after 
hysterectomy, if it occurs, is usually short lasting and self limiting in most cases and only 
occasionally, psychiatric consultation and pharmacotherapy may be necessary. 

1.4 Preoperative preparation 

After a complete history, physical examination and a recent Pap test, haematological tests 
like estimation of hemoglobin, bleeding and clotting times, urea, and sugar are carried out. 
Preoperative electrocardiogram and chest x-rays are particularly important for women with 
cardiorespiratory disorders or malignancy. The uterus and other abdominal structures are 
evaluated by an ultrasonogram, however, a computed tomography scan of abdomen and 
pelvis or intravenous pyelogram are indicated only in women with cervical or large uterine 
/ extrauterine masses. A good bowel preparation would help gain exposure and (especially 
for laparoscopic approach) avoid bowel trauma caused by packing and retraction. However, 
antibiotic bowel preparation is not routinely indicated but should be done when 
concomitant intestinal involvement / surgery is a possibility. 

There is good level of evidence to support use of prophylactic parenteral antibiotics like 
cefoxitin (2 mg intravenous), cefazolin (1-2 intravenously) or metronidazole (1gm 
intravenously). Although studies have shown no benefit of continuing antibiotics 
postoperatively, a second shot may be given if the procedure lasts more than 3 hours. 
Povidone – iodine douches and antibiotic scrubs do not provide any additional benefit 
when perioperative parenteral antibiotics have been used. 

The operative site should not be shaved prior to surgery as it has been shown to increase 
risk of wound infection as a result of folliculitis. The pubic hair may be clipped rather than 
shaved for the same reason. 

2. Total abdominal hysterectomy 
The surgeon should, on the day of surgery, preferably see the patient and her immediate 
family members to reinforce emotional support and reassurance. 
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The woman is placed in supine position. After she is anaesthetized, a self retaining catheter 
is inserted in the urinary bladder. The abdomen is scrubbed with antiseptic solution from 
xiphisternum to the mid thighs and sterile drapes are applied. 

Most uteri of upto 14-16 weeks gestational size can be removed by a low transverse / 
Pfannensteil incision. Large uteri and/or malignancies should be approached through an 
extendable midline vertical incision.The pelvic pathology is carefully evaluated followed by 
palpation of the abdominal organs. A Trendlenberg tilt can aid packing of intestines and 
omentum into upper abdomen. 

2.1 Technique 

After opening the abdomen and packing the gut into upper abdomen, self retaining 
retractors are placed. Two long straight clamps are applied on the left round ligament about 
1 cm apart and close to the uterine attachment. The intervening tissue is divided and that in 
the lateral clamps ligated. This is followed by similarly doubly clamping, cutting and 
ligating the ovarian ligament. The procedure is repeated on the opposite side. If the ovaries 
need to be removed, the infundibulopelvic ligament should be doubly clamped, cut and 
transfixed bilaterally instead of the ovarian ligaments. This pedicle should be doubly ligated 
as troublesome bleeding from it is common. The peritoneum, from the round ligament 
pedicle is divided upto the refection of the uterovesical pouch (anterior leaf of broad 
ligament) on both sides and the urinary bladder is pushed down with the help of a small 
sponge held on ring forceps. If prominent, the central vesicouterine ligament and the lateral 
bladder pillars should be divided with scissors before attempting to push the bladder. The 
posterior leaf of broad ligament is then divided vertically from the ovarian ligament (or 
infundibulopelvic ligament in case of removal of ovaries) downwards and then over the 
posterior cervix. The fascia over the uterine vessels may be incised to expose the vessels 
clearly. The fundus of the uterus should be pulled upwards to keep it in anatomic position 
before clamping the uterine vessels. A pair of curved clamps are used to clamp these vessels 
at the level of internal os close to the uterus and at right angles to longitudinal axis of the 
uterus. This would minimize the risk of injury to the ureter which is around 1 cm deep and 
lateral to the uterine artery. At this point, the uterine artery crosses the ureter from lateral to 
medial side. The Macenrodt and uterosacral ligaments should then be doubly clamped, cut 
and ligated to free the cervix. The procedure is repeated on the opposite side. The anterior 
vagina is then opened by a stab incision which is extended all around with the help of 
scissors keeping close to the cervix to remove the uterus. Fig. 1 shows the opening of vaginal 
vault in a case of hysterectomy for large cervical myoma. The angles of the vagina should be 
held with the help of straight clamps or Allis forceps. At this step, a betadine soaked sterile 
roller gauze may be put in the vagina to prevent vaginal contents (secretions / antiseptic 
tablets or solutions) from coming into the operative field. The vaginal angles are secured 
and the vagina closed by interrupted or continuous sutures. Continuous catgut sutures have 
been reported to pucker the vault causing dyspareunia but the author has not had any such 
case after using continuous vaginal suturing for more than 15 years. It is no longer 
considered necessary to reperitonize the pelvis. However, in the author’s opinion, 
reperitonization should be done at least in cases where the vaginal vault is left open (after 
passing an encircling continuous interlocking suture on the vaginal margins) to avoid 
prolapse of fallopian tube stump or bowel through it. In an attempt to provide anchorage to 
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The woman is placed in supine position. After she is anaesthetized, a self retaining catheter 
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Most uteri of upto 14-16 weeks gestational size can be removed by a low transverse / 
Pfannensteil incision. Large uteri and/or malignancies should be approached through an 
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the lateral clamps ligated. This is followed by similarly doubly clamping, cutting and 
ligating the ovarian ligament. The procedure is repeated on the opposite side. If the ovaries 
need to be removed, the infundibulopelvic ligament should be doubly clamped, cut and 
transfixed bilaterally instead of the ovarian ligaments. This pedicle should be doubly ligated 
as troublesome bleeding from it is common. The peritoneum, from the round ligament 
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posterior cervix. The fascia over the uterine vessels may be incised to expose the vessels 
clearly. The fundus of the uterus should be pulled upwards to keep it in anatomic position 
before clamping the uterine vessels. A pair of curved clamps are used to clamp these vessels 
at the level of internal os close to the uterus and at right angles to longitudinal axis of the 
uterus. This would minimize the risk of injury to the ureter which is around 1 cm deep and 
lateral to the uterine artery. At this point, the uterine artery crosses the ureter from lateral to 
medial side. The Macenrodt and uterosacral ligaments should then be doubly clamped, cut 
and ligated to free the cervix. The procedure is repeated on the opposite side. The anterior 
vagina is then opened by a stab incision which is extended all around with the help of 
scissors keeping close to the cervix to remove the uterus. Fig. 1 shows the opening of vaginal 
vault in a case of hysterectomy for large cervical myoma. The angles of the vagina should be 
held with the help of straight clamps or Allis forceps. At this step, a betadine soaked sterile 
roller gauze may be put in the vagina to prevent vaginal contents (secretions / antiseptic 
tablets or solutions) from coming into the operative field. The vaginal angles are secured 
and the vagina closed by interrupted or continuous sutures. Continuous catgut sutures have 
been reported to pucker the vault causing dyspareunia but the author has not had any such 
case after using continuous vaginal suturing for more than 15 years. It is no longer 
considered necessary to reperitonize the pelvis. However, in the author’s opinion, 
reperitonization should be done at least in cases where the vaginal vault is left open (after 
passing an encircling continuous interlocking suture on the vaginal margins) to avoid 
prolapse of fallopian tube stump or bowel through it. In an attempt to provide anchorage to 
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the vault and consequently to avoid subsequent vault prolapse, the round ligament and 
uterosacral pedicles may be tied to the vaginal angle sutures. The abdomen is then closed 
after ensuring complete haemostasis and completing the instrument and sponge / gauze 
counts. 

 

 

 
 

Fig. 1. Intraoperative picture showing a large cervical fibroid sitting atop a normal size body 
uterus at hysterectomy after opening the vagina. 

2.2 Total versus subtotal hysterectomy 

Total hysterectomy denotes the removal of body of uterus along with the cervix while 
subtotal procedure removes only the body of uterus. Subtotal hysterectomy is usually done 
in cases where removal of the cervix entails surgical difficulty due to dense adhesions and is 
a relatively quicker and technically easier procedure. Fig 2 is an intraoperative photograph 
of a total hysterectomy with bilateral salpingo-oophorectomy done for a clear cell carcinoma 
of the left ovary. Table 1 tabulates the differences between total and subtotal hysterectomy. 
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Fig. 2. A total hysterectomy specimen along with both tubes and ovaries for a left sided 
malignant ovarian tumor which later turned out to be a clear cell carcinoma. 

Subtotal / supracervical hysterectomy Total hysterectomy 
1. Presence of cervix retains the uterine supports 
attached to it. Hence, vault prolapse is less 
common. 

1. Division of Macenrodt’s and 
uteroscral ligaments may predispose to 
vault prolapse 

2. Easier and less morbid to urinary tract specially 
in the presence of dense endometriosis or chronic 
inflammation 

2. Removal of cervix requires the 
urinary bladder to be well mobilized 
out of the field. 

3. Coital function may be better retained in the 
presence of cervical secretions and roomy vagina. 

3. Presence of sutures / chronic 
granulations may hamper coital 
function. 

4. Requires comparatively less skill / experience 
on part of the surgeon 

4. A skilled / experienced surgeon 
should be available. 

5. Cancer of residual cervix occurs in 0.3% of all 
subtotal hysterectmies. Hence, cervical screening 
should be continued. 

5. Cervical exfoliative cytology for 
cancer screening is no longer required. 

6.Chronic cervicitis causing deep dyspareunia 
may persist in cervical stump. 

6. No persistence of cervicitis or its 
sequelae. 

Table 1. Comparison of total and subtotal hysterectomy 
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2.3 Special cases 

1. Severe endometriosis : Extensive adhesion formation in this condition may prevent easy 
access to the uterus. The anterior wall of sigmoid colon is often adherent to the peritoneum 
on the posterior surface of the vagina and uterus and it must be mobilized before dividing 
the uterosacral ligament. 

2. Cervical fibroids: The normal sized body of the uterus is commonly perched atop a large 
cervical myoma which is jammed inside the pelvis. These large fibroids tend to push the 
ureters high upwards so that they pass over the upper and lateral surface of the myoma. In 
these cases, the uterine vessels should be divided as high as possible, i.e. at the upper 
surface of the tumor and then drawn laterally by dissection from over the tumor surface. 
The ureters should then be identified at the upper and lateral tumor surface before 
proceeding to divide the peritoneum on the posterior surface of the tumor. Fig 3 shows a 
total hysterectomy specimen with a large cervical fibroid. Some surgeons prefer to carry out 
a myomectomy first (by a vertical central incision on the myoma capsule) and then proceed 
with hysterectomy. This debulking of the mass may also be achieved by sagittal hemisection 
of the small uterine body and shelling out of the cervical myoma. Removal of the myoma 
allows greater accessibility and eases the subsequent completion of hysterectomy. 

 
Fig. 3. A total hysterectomy specimen removed on account of a large cervical myoma 
causing urinary retention. 
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3. Isthmic fibroids 
Fibroids arising from this region may present perplexing moments to the surgeon on the 
operating table and Fig 4 shows a large myoma arising from the anterior isthmus that had 
both intra abdominal and vaginal (coloured blue by methylene blue) extensions. 
Performance of hysterectomy in such a case would pose difficulty in assessing the anatomy 
of the pelvis and applying the lower clamps. Removal of myoma before proceeding with 
hysterectomy may be of immense help in such cases. 

 

 

 
 

Fig. 4. An intraoperative picture of a large anterior isthmic myoma having a larger 
abdominal and a smaller vaginal extention. 

4. Uterosacral tumors 
Tumors (commonly myomas) arising from/near the uterosacral ligaments also predispose 
to ureteric injury if caution is not exercised. Fig 5 shows a hysterectomy in progress for a 
large myoma arising from one of the uterosacral ligaments.  
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Fig. 5. Clinical operative photograph of abdominal hysterectomy for a large myoma arising 
from the right sided uterosacral ligament. 

5. Broad ligament fibroids 
Large broad ligaments fibroids may get impacted in the pelvis and may also distort the 
ureteric anatomy, depending on their site of origin (true or false broad ligament fibroids). It 
is important to identify the ureters tracing them from the pelvic origin downwards before 
clamping the uterine vessels in these cases.The ureter is usually medial to a true broad 
ligament myoma while it is lateral and superior to a false one. Fig 6 represents an 
intraoperative picture of a true broad ligament myoma in the process of being enucleated.  
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Fig. 6. Operative picture of enucleation of a true broad ligament myoma. 

6. Pelvic inflammatory disease 
Often the fallopian tube forms a hydrosalpinx and dense adhesions may bury the tube and 
ovary into the pouch of Douglas or bind it to posterior uterine surface. These must be 
mobilized before proceeding with hysterectomy. Adhesions between the sigmoid colon and 
posterior surface of uterus must also be divided. In cases of dense adnexal adhesions, 
conservation of ovaries may be more difficult than adnexal removal as the 
infundibulopelvic ligament is usually free of firm adhesions. In case of difficulty, sharp 
dissection and division of tuboovarian pedicle between two clamps is of help. 

7. Anomalous uteri 
Unilateral absence of the broad ligament in case of unicornuate uterus may make the 
development of retroperitoneal space impossible and the cervix may need to be cored by 
sharp dissection. A urorectal septum present between the two bodies of a didelphic uterus 
may need to be divided cautiously before proceeding further. Fig 7 shows a didelphic uterus 
with right horn enlarged by a myoma and the relatively smaller but hyperplastic left horn. 
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Fig. 7. Operative photograph of a didelphic uterus. The right horn is enlarged and congested 
as a result of a myoma while the left horn is relatively smaller. 

8. Malignancy 
Presence of uterine malignancy makes the uterus very soft, congested and friable. This could 
cause difficulty in application of clamps and passing/tying ligatures and these could easily 
cut through tissues and cause hemorrhage. Also the urinary tract is at greater risk of 
damage in such cases. Fig 8 shows a large leiomyosarcoma arising from the uterine body as 
seen at hysterectomy. A gentle handling of tissues, availability of blood and a 
multidisciplinary approach would be beneficial in such cases.  
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Fig. 8. A leiomyosarcomatous uterus at hysterectomy. 

9. Complications of abdominal hysterectomy 
9.1 Damage to the urinary tract  

The urinary bladder may get damaged while pushing or dissecting it from over the cervix, 
particularly in cases of previous lower uterine surgery (Cesarean section commonly ) or 
anterior myomectomy. The ureter may be injured near the infundibulopelvic ligament, near 
the uterine vessels or the anterior cervix. No pedicle should ever be clamped before defining 
both the ureters. 

9.1.2 Injury to blood vessels 

Ovarian or anastomotic vessels may be injured. All main vascular pedicles should be doubly 
secured to prevent slippage of ligatures..  

9.1.3 Injury to bowel 

Adherent bowel may be injured at dissection or clamping. For this, sharp dissection is 
usually better than blunt dissection. Use of electrocautery near adherent bowel may be 
avoided. 
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9.1.4 Infection of the wound, urinary tract, pneumonitis or thrombophlebitis 

Infection of the wound, urinary tract or bronchopulmonary region usually responds to 
appropriate antibiotic therapy. Women at risk of thrombosis should be given 
thromboprophylaxis in the perioperative period in the form of heparin, apart  
from non-pharmacological measures like early ambulation, adequate hydration and 
stockings. 

9.1.5 Psychological impact 

Some women may develop depression after a hysterectomy procedure especially in the face 
of inadequate preoperative counseling. 

9.2 Management of ovaries at the time of hysterectomy 

Ovarian conservation should be discussed during preoperative counseling and patients 
wishes respected. Normal ovaries should not be removed if hysterectomy is being done for 
benign uterine disease irrespective of age. Rather, the only indications of concomitant 
bilateral oophorectomy in recent times are genital malignancies, extensive/ recurrent severe 
endometriosis, certain cases of breast carcinoma and women with familial predisposition to 
ovarian cancer. When ovarian removal is planned, the role of hormone replacement therapy 
must be discussed with the woman preoperatively. 

10. Vaginal hysterectomy 
A hysterectomy carried out by the vaginal route offers the advantages of fewer 
complications, shorter hospital stays and faster return to normal activities. Despite this, the 
abdominal approach continues to dominate the incidence charts world-over. The skill and 
experience of the surgeon plays a pivotal role in determining the approach route. The 
vaginal procedure has conventionally been done for women with uterine or pelvic prolapse. 
However, successful vaginal hysterectomies are being performed now in the absence of 
uterovaginal descent (called non descent vaginal hysterectomy – NDVH), often helped by 
uterine debulking techniques like coring, morcellation or bivalving. Laparoscopy is a useful 
aid for lymphadenectomy in cases of cervical or endometrial cancer, evaluating adnexal 
masses or endometriosis and aiding vaginal hysterectomy. 

10.1 Preoperative preparation 

The preoperative preparation continues to be the same as for the abdominal procedure with 
a few reinforcements. Bowel cleansing is very important for vaginal hysterectomy in order 
to evacuate solid stool from rectum, reduce the bacterial load of intestinal tract and to 
reduce the incidence of postoperative ileus and constipation. Prophylactic parenteral 
antibiotics, usually a cephalosporin, is administered an hour prior to the procedure after a 
test dose. Metronidazole is usually added in the postoperative period to take care of 
anaerobes. Betadine solution is used to clean the genitalia and vagina and alcohol based 
solutions should be avoided in the vagina. Sterile drapes are applied after positioning the 
patient. 
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10.2 Position 

The patient, after anaesthesia administration is placed in lithotomy position, taking care to 
avoid neurovascular compression by the stirrups / leg holders. The buttocks should be 
brought to the edge of the table which is in zero horizontal position. The height of the stool 
/ operating chair of the surgeon should bring the patient’s pelvis at the level of the 
surgeon’s eyes. The two assistants should stand within the stirrups, one on either side. 

10.3 Technique 

Two lateral sutures may be applied, one on either side, to retract the labia but are usually 
not essential in cases of prolapse.  

The cervix is held with Valsellum forceps and the vagina is infiltrated with saline adrenaline 
solution (in strength of 1:200,000 to 1:400,000). 

An inverted T-shaped incision is made on the anterior vaginal wall after holding the 
Fothergill’s points on either side with Allis forceps. The horizontal limb of the T is placed at 
the cervicovaginal junction and the vertical limb extends from it to the level of neck of 
urinary bladder which may be made prominent by the bulb of a Foley’s catheter placed in 
the bladder. The vaginal flaps are dissected on either side from urinary bladder keeping the 
fascia with the bladder. To free the bladder from the underlying cervix, the vesicocervical 
ligament is cut with scissors and the bladder is retracted with Landon’s retractor to expose 
the uterovesical peritoneum which is incised transversely to expose the anterior uterine 
surface. 

The cervix is now pulled forwards to expose the posterior vaginal wall. An inverted V-
shaped incision is placed on the vaginal wall and peritoneum of Pouch of Douglas exposed 
and snipped to bring into view the posterior uterine wall. 

The Macenrodt’s and uterosacral ligaments are clamped between two long straight clamps, 
cut and ligated followed by the uterine vessels. It is important to remain close to the lateral 
uterine wall while applying the clamps. The uterine vessels should be doubly ligated 
bilaterally after cutting in between the clamps. The uppermost pedicle consisting of 
fallopian tube, ovarian and round ligaments is usually clamped with long curved clamps, 
cut and ligated. Each suture except that of uterine vessels should be transfixed. Before 
applying the upper most clamp, the fundus of the uterus should be delivered out usually 
through the pouch of douglas and the clamps applied under vision to avoid including 
omentum / gut loop in the tip of the clamp. Alternatively, the uterovesical pouch can also 
be used to deliver out the uterine fundus. The uterus is taken out along with the clamps. The 
anterior and posterior peritoneum may now closed with a continuous 00 chronic catgut 
suture, keeping the pedicles extraperitoneal. This would minimize chances of blood from 
any of the pedicles gaining entry into the pelvic cavity and would be revealed vaginally. 

If an enterocele is present, the peritoneal sac of the enterocele may be excised and the 
posterior peritoneum closed as high as possible, preferably upto the level of yellow fat. This 
can be combined with a McCall culdoplasty which entails suturing of the uterosacral 
ligaments in the midline to obliterate the hiatus for enterocele. 
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The dissected anterior vaginal wall flaps may be excised. If a significant cystocele is present 
it may be repaired by passing multiple transverse polyglycolic acid (No. 2-0 or 3-0) sutures 
from the inner aspect of one vaginal flap to the other, including the fascia underneath the 
bladder (pubovesical fascia pillars). These are tied after all have been passed to support the 
bladder base with this fascia.  

Alternatively, a purse string suture may be used to plicate this area, specially if cystocele is 
of minor degree. The vaginal incision is then closed vertically with interrupted or 
continuous chromic catgut sutures. A sterile betadine soaked gauze is used to pack the 
vagina for 24 hours. The self retaining catheter is left in place for 24-48 hours. 

In the presence of a rectocele, the procedure may be combined with a posterior 
colpoperineorrhaphy. 

10.4 Non Descent Vaginal Hysterectomy (NDVH) 

The procedure is basically similar to that done for prolapsed uterus. However, in the 
absence of descent, the cervix and the pedicles tend to remain inside the vagina. Traction 
exposure plays an important role. Division of the lower ligaments (Macenrodt’s and 
uterosacrals) provides the much needed mobility and the cervix is circumscribed at the 
cervicovaginal function followed by division of the vesicocervical ligament to expose the 
vesicocervical space. Fig 9 shows the descent of the cervix achieved after division of 
Macenrodt and uterosacral ligaments in a uterus with no preexisting descent. In the event of  

 
Fig. 9. A nondescent vaginal hysterectomy in progress. The lower pedicles have been 
clamped, cut and ligated to provide some mobility to the otherwise undescended uterus. 
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difficult in opening the uterovesical peritoneum, the pouch of Douglas may be opened early 
which helps in securing the uterosacral ligaments. This is followed by clamping, cutting and 
transfixing the Macenrodt’s ligament on both sides. Some surgeons prefer to use an 
aneurysm needle to ligate the Macenrodt and uterine vessels. Removal of the cervix and 
lower uterus helps to facilitate grasp and traction on the remaining uterus but this may not 
be required in all cases. Fig 10 shows the excision of cervix and lower part of uterine body 
before proceeding with remaining hysterectomy. Delivery of the fundus of uterus is usually 
easier through the pouch of Douglas than through the uterovesical pouch as more space is 
available in the sacral curve. However, normal sized uterine fundi may be delivered by the 
anterior route without much difficulty. Fig 11 shows the delivery of enlarged uterine body 
during NDVH. The pedicles are then exteriorized and the peritoneum closed followed by 
transverse closure of the vaginal incision. The sutures of the Macenrodt and uterosacral 
pedicles may be brought out through the vaginal edge and tied at the end of the procedure, 
in order to suspend the vaginal vault. 

 

 
 

Fig. 10. Excision of the cervix in progress at NDVH to facilitate grasp on the body uterus. 
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Fig. 11. Operative picture showing delivery of enlarged uterine body at NDVH. 

10.5 Vaginal oophorectomy 

Fear of restricted access to the ovaries and inadequate visibility of the adnexa at vaginal 
hysterectomy are responsible for avoidance of concomitant oophorectomy. Baden and 
Walker designed a classification for grading the degrees of ovarian descent after vaginal 
hysterectomy . Any ovary that is grade I or higher by this classification should be visible 
and accessible for transvaginal removal. Moreover, the use of laparoscope to perform an 
oophorectomy before a vaginal hysterectomy has been regarded as safe and easy. 

11. Laparoscopic hysterectomy 
Laparoscopy has been used to carry out Laparoscopic Assisted Vaginal Hysterectomy 
(LAVH), laparoscopic subtotal hysterectomy (LSH), total laparoscopic hysterectomy (TLH) 
and vaginally assisted laparoscopic hysterectomy (VALH). Raoul Palmer of France is 
credited with introducing operative laparocopy to gynecological practice in late 1950s. Reich 
et al published the first case of LAVH in 1989 and use of laparoscopy for hysterectomy has 
been rapidly growing since then. 
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11.1 Technique of LAVH 

The patient, after administration of general anaesthesia, is placed in low lithotomy position. 
A bimanual vaginal examination is done to evaluate pelvic and vaginal dimensions and to 
assess the feasibility of removal of the uterus by this route. An intertuberous diameter of 9 
cm or more, an obtuse pubic angle and a vaginal apex wider than 2 finger breadths is 
considered adequate for the procedure. A foleys’s catheter is placed in the urinary bladder 
and the cervix is held with a Valsellum. An intrauterine manipulator is introduced to 
facilitate manipulation during the procedure. The laparoscope is inserted through an 
umbilical incision after creation of pneumoperitoneum (in lower lateral quadrants) with 
carbon dioxide. Two accessory ports (5 mm diameter) are used to insert operative 
instruments. A third accessory trocar may be placed on the primary surgeon’s side 6 cm or 
more above the lower accessory trocar, to facilitate the surgeon to operate from one side. 

 

 
 

Fig. 12. Laparoscopic evaluation of pelvic organs at laparoscopic hysterectomy.  

Fig12 shows the evaluation of uterus, adnexae and other pelvic structures at initiation of a 
laparoscopic hysterectomy. The uterine ligaments and vascular pedicles can be coagulated 
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and cut by using bipolar electro coagulation (e.g. Valley lab Ligasure), ultrasonic energy 
(Ethicon Harmonic Scalpet) or mechanical energy (using stapler – cutter devices like Ethicon 
Endopath ETS). The uterus is deviated to one side with uterine manipulator and round 
ligament followed by tubo ovarian (or infundibulopelvic ligament in cases of ovarian 
removal) pedicle is coagulated and cut on both sides. The peritoneum of anterior broad 
ligament is cut infero-medially to meet the opposite side at bladder reflection. The 
retroperitoneal space is also opened to allow identification of both ureters, the left sided is 
visible less easily than the right due to presence of sigmoid colon on the left side. At this 
point, the laparoscopic procedure is completed and the remaining surgery (including 
ligation of the uterine vessels) is done vaginally in the same manner as for a standard 
vaginal hysterectomy. There is loss of pneumoperitoneum once the vagina is opened and 
the laparoscope can be used to check for haemostasis after closure of the vaginal vault. The 
procedure is completed with removal of all laparoscopic instruments. 

11.2 Vaginally assisted laparoscopic hysterectomy 

In this method, the uterine vessels are also coagulated and cut laparoscopically. This 
requires adequate mobilization of the bladder and filling it with 100 to 200ml saline could 
aid in the identification of the bladder extent. Uterine vessels are skeletonised by opening 
the anterior and posterior leaves of broad ligament, before they are coagulated and cut close 
to the uterus. Colpotomy is then done transvaginally followed by ligating and cutting the 
uterosacral ligaments to deliver the uterus. The vaginal and abdominal incisions are then 
closed after removing all instruments. 

11.3 Total Laparoscopic Hysterectomy (TLH) 

This is an extension of the laparoscopic technique to include the colpotomy incisions after 
adequate mobilization of the urinary bladder. Anterior colpotomy incision is usually made 
first as the anteversion of the uterus required for posterior colpotomy incision would help 
maintain the pneumo-peritoneum by occluding the anterior incision. Various colpotomy and 
vaginal occluding devices are available which may be used along with uterine manipulators 
(KOH colpotonizer system has a vaginal extender and a vaginal balloon for occlusion, 
McCartney tube). However, TLH can also be performed using simple and inexpensive 
instruments like laparoscopic tenaculum, uterine manipulator and Deaver’s retractor. 

11.4 Laparoscopic Subtotal Hysterectomy (LSH) 

The procedure of LSH is similar to that VALH till the level of uterine arteries. After these are 
secured, the body of uterus is amputated from the cervix at the isthmus level. It is better to 
dissect the urinary bladder from the cervix to ensure adequate occlusion of uterine vessels 
and amputation at the level of isthmus. Removal of the body of uterus after amputation may 
be effected by a posterior colpotomy incision, an extension of the umbilical incision or use of 
electromagnetic morcellator. 

11.5 Postoperative care 

1. For open abdominal procedures, the patient is kept on parenteral fluids for 24 hours, 
following which a light diet is started and this is replaced by normal solid/ semisolid 
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diet after another 24 hours. Women who have undergone laparoscopic procedures are 
started on normal diet on the day of surgery itself. 

2.  Early ambulation is encouraged. 
3.  Self retaining urinary catheter is usually left in situ for 24 hours after open surgery but 

is not essential. Continuous bladder drainage is not required in post operative period 
after laparoscopic procedures. 

4.  Change of antiseptic abdominal dressing may be done after 5 to 6 days. If unabsorbable 
sutures have been placed in the skin, they are removed after a week of surgery. 

5.  If the wound gets infected, antibiotics are started, depending on the culture report. 
6.  Full physical activity is actually resumed by the end of 10-14 days post operatively. 
7.  Coital abstinence is advised for 6 weeks. 

11.6 Complications of hysterectomy 

1.  Intraoperative: Anaesthetic (cardiorespiratory) and surgical problems like hemorrhage, 
injuries to surrounding viscera are avoided by appropriate preoperative evaluation and 
ensuring senior and multidisciplinary help. 

2.  Rarely, postoperative ileus and destruction. 
3.  Urinary tract infection. 
4.  Bleeding per vaginum may occur after a week of surgery due to the vaginal sutures 

falling off or infection. 
5.  Wound infection and inflammation. 
6.  Venous thromboembolism: Early ambulation, adequate hydration and leg stockings are 

some of the non pharmacological measures that help prevent thromboembolism. 
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1. Introduction 
Abdominal hysterectomy is the most commonly performed major gynecologic operation for 
women (1). It is considered a safe procedure with a low mortality rate for benign indications 
(2). In addition, it is associated with higher rates of patient satisfaction than other treatments 
for dysfunctional uterine bleeding (3). However, operative morbidity can be high since 
hysterectomy disrupts the local nerve supply and anatomical relationships (4).  

Until the late 1930s, the standard type of abdominal hysterectomy was subtotal, but this was 
gradually replaced by total abdominal hysterectomy, although the subtotal approach still 
remained popular (5). In the last few years there has been a major shift to less invasive 
means of treating benign gynaecological disorders. Total abdominal hysterectomy involves 
removing the body of the uterus and the cervix, whereas subtotal abdominal hysterectomy 
conserves the cervix. Although sometimes the indication for the operation necessitates 
removal of the cervix, the commonest conditions, menstrual disorders and fibroids, do not 
involve the cervix.  

In the United Kingdom, according to the Department of Health and Social Security in 1985, 
18600 hysterectomies were performed for menstrual disorders (6). In the series of Vessey et 
al. of 1992, 38.5% and 35.5% respectively were for fibroids and menstrual disorders, while 
6.5% were for malignant disease. In this Oxford Family Planning Association study of 1985 
hysterectomies, 87.2% were by the abdominal route, and only 0.7% were subtotal 
hysterectomies (7). The proportion of subtotal hysterectomies for benign diseases of the 
female genital organs in the USA in 1997–2005 was around 6% (8), much lower than that of 
22% in Denmark in 1998 (9). Stang et al. reported that around 4% of the 305 015 
hysterectomies carried out in Germany in the period 2005-2006 were subtotal abdominal 
procedures (10).  

With the advent of laparoscopic hysterectomy, the popularity of laparoscopic subtotal 
hysterectomy started to rise during the 1990s as a new modality of treatment for abnormal 
uterine bleeding, with an increase in the overall number of subtotal hysterectomy 
procedures (5). However, there is a lack of well-designed randomized, controlled trials that 
compare laparoscopic subtotal hysterectomy with total abdominal hysterectomy, with 
attention to short- and long-term morbidity.  
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In a multi-centre retrospective cohort analysis to evaluate the peri- and postoperative 
outcomes in women undergoing laparoscopic subtotal hysterectomy versus laparoscopic 
total hysterectomy, the overall number of short-term and long-term complications was 
comparable for both procedures. Laparoscopic subtotal hysterectomy as compared with 
laparoscopic total hysterectomy and laparoscopically assisted vaginal hysterectomy was 
associated with more long-term postoperative complications, whereas laparoscopic total 
hysterectomy was associated with more short-term complications (11). The relatively large 
sample size may partially compensate for the major limitation of the retrospective nature of 
the design of this study.  

Rate estimates of conversion from laparoscopic to open abdominal hysterectomy are sparse. 
Published conversion rates vary considerably and may depend on patient-related factors 
such as uterine size, pelvic and bowel adhesions, physician-related factors such as surgeons’ 
competence, and intra-operative events such as viscous injuries and extensive bleeding (12-
16). In a study from Germany the rates of conversion were highest for neoplastic disorders. 
The crude rates of conversion from laparoscopic to open abdominal hysterectomy for 
benign conditions were 10.5% (17). 

Excising the uterine cervix at total abdominal hysterectomy is anatomically the most 
disruptive part of the operation. Subtotal abdominal hysterectomy requires less 
mobilization of the bladder and minimizes the risk of injury to the ureters. Subtotal 
hysterectomy is also associated with less anatomical disruption, and perhaps, it is associated 
with less adverse effects than total hysterectomy.  

As residual amounts of endometrial tissue could result in vaginal bleeding after subtotal 
abdominal hysterectomy, the author routinely performs “reverse conization” of the cervix, 
followed by endocervical cautery to ablate the cervical epithelium down to the 
transformation zone. In the author’s series of subtotal abdominal hysterectomy there have 
been no cases of cyclical vaginal bleeding in women whose ovaries were conserved, or in 
those who were prescribed hormone replacement therapy. Nevertheless, after subtotal 
abdominal hysterectomy, women need to have regular Papanicolau smears and a minority 
of women may experience slight cyclical bleeding (18). 

The concern that cancer might develop in the cervical stump should not be considered a 
justification for routine use of total abdominal hysterectomy as continued screening would 
cover this concern, considering that the risk of cervical cancer after subtotal abdominal 
hysterectomy is less than 0.1 percent (19). 

Subtotal abdominal hysterectomy is often combined with removal of the ovaries. There are 
inconsistencies in the prescription of hormone replacement therapy following subtotal 
abdominal hysterectomy, and evidence is lacking to guide hormone replacement 
prescription following subtotal abdominal hysterectomy and bilateral oophorectomy (20). 
Until such evidence become available, it is felt that women should be counseled prior to 
subtotal abdominal hysterectomy regarding hormone replacement therapy, which should 
include progesterone.  

The main objectively measurable parameters in the comparison between subtotal and total 
abdominal hysterectomy are morbidity and mortality. The main short-term and long-term 
comparative events and complications of subtotal versus total hysterectomy for benign 
uterine diseases are listed in Table 1. 
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Intra-operative parameters 
Anaesthesia-related complications 

 Blood loss 
 Blood loss requiring transfusion 
 Technical problem 
 Conversion 

Duration of operation 
Post-operative parameters 
Short term 

Pain score  
Pyrexia 
Haemoglobin level 
Blood transfusion 
Urinary tract infection 
Retention of urine 
Vault hematoma 
Wound hematoma 
Ileus 
Vaginal bleeding 
Hospital stay 

Long term 
Re-Admission rate 
Bowel obstruction 
Vault granulation 
Cyclical vaginal bleeding  
Prolapse of vaginal vault or cervical stump  
Dyspareunia 
Ureter lesion 
Urinary incontinence 
Persistent pain 
Bowel function 
Quality of life (SF-36)/Psychological outcome 

Overall  
Mortality 

Table 1. Short-term and long-term comparative events and complications of subtotal versus 
total abdominal hysterectomy for benign uterine diseases 
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Generally, the mortality rates for hysterectomy, standardized for age and race, are higher for 
procedures associated with pregnancy or cancer than for procedures not associated with 
these conditions. Although hysterectomies associated with pregnancy or cancer constitute 
around 10% of all hysterectomies, the majority of deaths occur in women with pregnancy or 
cancer related conditions (2). Mortality rate after abdominal hysterectomy for benign 
indications are low at 6 per 10,000 (2). As mortality at abdominal hysterectomy is such an 
infrequent event, there are no meaningful statistical comparisons comparing mortality of 
subtotal abdominal hysterectomy versus total abdominal hysterectomy.  

In a study by the author to assess the standard of hysterectomy, so as to improve the quality 
of patient care and outcome, 134 patients undergoing hysterectomy for benign 
gynaecological conditions were included in a retrospective analytic study , 90 (67%) having 
total abdominal hysterectomies, and 44 (33%) having subtotal abdominal hysterectomies. 
Menorrhagia constituted the commonest indication for both types of procedure (89.5%). The 
majority of patients undergoing total abdominal hysterectomy (79%) were given 
prophylactic antibiotics, in contrast to only 32% of those undergoing subtotal abdominal 
hysterectomy.  

The overall incidence of complications that included post-operative pyrexia, blood loss, 
hematoma formation, need for post-operative analgesia, low post-operative haemoglobin 
levels, blood transfusion, wound infection, wound re-suturing, urinary tract infection, 
presence of vaginal vault granulation tissue, duration of surgery, and length of hospital stay 
for subtotal abdominal hysterectomy were lower than those for total abdominal 
hysterectomy. In all, 75% of the subtotal abdominal hysterectomies were performed by 
trainees, while for total abdominal hysterectomy, all were performed by specialists, or had 
specialists as first assistants (21).  

These finding are consistent with other studies which found that subtotal abdominal 
hysterectomy required less operative time and was associated with less blood loss, versus 
higher incidence of abscesses, wound infection with higher incidence of pyrexia and use of 
antibiotics and longer hospital stay in the total-hysterectomy group (22). 

With regard to urological outcome, injury to the urinary tract is a frequent cause of litigation 
after total abdominal hysterectomy (23). It occurs in 0.5 to 3.0 percent of cases (24). Evidence 
regarding ureteric or bladder injuries following subtotal abdominal hysterectomy compared 
to total abdominal hysterectomy in randomized controlled trials is sparse.  

Regarding urinary frequency, nocturia and incontinence, a systematic review on urinary 
function following subtotal abdominal hysterectomy and total abdominal hysterectomy 
identified five observational studies, three of which, in addition to one randomized, 
controlled trial showed an increased risk of incontinence after total abdominal hysterectomy 
(22, 25-27). The remaining two, in addition to one randomized controlled trial showed no 
difference (20,28,29).  

In contrast, another randomised controlled trial showed that a significantly smaller 
proportion of women had urinary incontinence one year after total abdominal hysterectomy 
compared with subtotal abdominal hysterectomy (30). In addition, total and subtotal 
abdominal hysterectomy for benign indications have been compared in a meta-analysis 
performed to summarize the evidence from randomized clinical trials and observational 
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studies, where less women suffered from urinary incontinence and prolapse after total than 
after subtotal hysterectomy (31).  

In a review of evidence relating to the potential benefits of subtotal abdominal hysterectomy 
versus total abdominal hysterectomy for women considering hysterectomy for benign 
disease, the Cochrane Library, Medline, and Embase were searched for articles published in 
English from January 1950 to March 2008, where the results were restricted to systematic 
reviews, randomized control trials, controlled clinical trials, and observational studies, the 
recommendation was that subtotal abdominal hysterectomy should not be recommended as 
a superior technique to total abdominal hysterectomy for the prevention of postoperative 
lower urinary tract symptoms (32).  

Although there are some studies on the effect of hysterectomies in general on bowel 
function, most have not addressed a possible difference between subtotal abdominal 
hysterectomy and total abdominal hysterectomy in relation to this variable (33-35), except 
for one randomized, controlled trial which found no difference in any of the measures of 
bowel function, namely constipation, hard stools, urgency, straining, need for laxatives, and 
incontinence of flatus, between the two groups before or after surgery or over time (22). 

With regard to sexual outcome including coital frequency, desire, orgasm frequency, 
dyspareunia and overall sexual outcome, a systematic review of effect on sexual function 
following subtotal abdominal hysterectomy versus total abdominal hysterectomy identified 
four non-randomized studies, one of which showed that total abdominal hysterectomy had 
advantages over subtotal abdominal hysterectomy (20), two of which showed that subtotal 
abdominal hysterectomy had advantages over total abdominal hysterectomy with respect to 
sexual function (36, 37). The remaining one, in addition to five randomized controlled trials 
showed no difference (20,38-42). 

Regarding psychological outcome, women show improvement following both total and 
subtotal hysterectomy, with no significant differences between them in the amount of 
anxiety, depression, and somatic symptoms or social dysfunction, between baseline and 
post-operative measurements (43).  

In a survey regarding the attitudes and practice of gynecologists to total versus subtotal 
abdominal hysterectomy, nearly half of respondents stated that they always removed the 
cervix. The most common indication cited was to eliminate the risk of cervical cancer, and 
the most common reason for subtotal hysterectomy was surgical difficulty leading to an 
intraoperative conversion. Few counseled women regarding the advantages and 
disadvantages of both total and subtotal hysterectomy, the majority rarely or never did (44).  

As probably would be expected, one randomised controlled trial showed that subtotal 
hysterectomy was faster to perform, had less intraoperative bleeding, and less 
intraoperative and postoperative complications (31). 

In conclusion as inadequate study power is a major issue in most studies, to identify the 
advantages and disadvantages of subtotal abdominal hysterectomy and total abdominal 
hysterectomy, large randomized controlled studies are lacking. Until some further studies 
become available, and based on some of the known outcomes, it should be reasonable to 
discuss the advantages and drawbacks of both procedures, and consider patients' 
preferences. This might further improve satisfaction rates after hysterectomies performed 
for benign conditions.  
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1. Introduction 
The first abdominal radical hysterectomy has been performed by Ernst Wertheim, one of the 
most famous 19th century surgeons, and still remains the basis for many surgeons 
nowadays. The technique was then modified by Meigs in 1950s. Piver and colleagues have 
described five classes of surgery based on the estimated risk of cervical carcinoma 
involvement; moreover, a new classification has been recently proposed by Querleu 
(Jhingran & Levenback, 2007; Martinez & Ramirez, 2009). 

First laparoscopic hysterectomy has been done in January 1988 and defined as the 
laparoscopic ligation of the major vessels supplying the uterus; it is considered the most 
efficacious way to perform a hysterectomy (Reich, 2011). Besides, laparoscopic radical 
hysterectomy has been performed by C. Nezhat in 1992. Every gynecologic oncologist must 
be familiar with this procedure because of its feasibility and safety for the patient. 

Following a pilot study performed by the Gynecologic Oncology Group it has been shown 
that laparoscopic staging is feasible with acceptable complications and a superior quality of 
life as compared with the open approach (Magrina, 2008; Mendivil & Boggess, 2009). 

The da Vinci Surgical Robotic System has been approved by Food and Drug Administration 
(FDA) in 2005, while robotic surgery designed for radical hysterectomies has been reported 
for the first time by Sert in 2006. Despite the fact, in an attempt to minimize morbidity and 
recovery time, gynecologists have increasingly utilized robotic surgery to treat gynecologic 
cancers since these procedures were first described in the early 1999s. 

Potential benefits of robotic technology include 3-dimensional, high-definition, optics 
instrumentation that allows greater range of motion, precision, scaling and surgeon 
autonomy.  

As we mentioned before, robotic surgery was utilized for gynecologic procedures, such as 
laparoscopic benign hysterectomy and sacral colpopexy, myomectomy and radical 
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hysterectomy. In addition, robotic-assisted laparoscopic surgeries in gynecology include 
tubal re-anastomoses, lymph node dissection and sacro-colpopexies (Breda, 1991; Reich, 
2011).  

Well-designed prospective studies with well defined clinical long term outcomes including 
complications, costs, pain, return to normal activity and quality of life are needed to fully 
assess the value of this new technology.  

The da Vinci Surgical System offers certain advantages over traditional laparoscopy and 
laparotomy like decreased blood loss, an increased lymph node yield and shorter length of 
stay (Basil & Pavelka, 2011). Average estimated blood loss for the da Vinci Surgical System 
is less than that seen in the laparotomy and laparoscopy (Leblanc, 2009).  

An increase in the lymph node yield in the robotic surgery in gynecologic cancers when 
compared with the laparotomy and laparoscopic cohorts has also been reported (Basil & 
Pavelka, 2011).  

Robotic assistance may make lymphadenectomy easier and more comprehensive by 
overcoming anatomic barriers to the process of stopping for uterine cancer, without 
increasing patient morbidity and may result in the increased use of minimally invasive 
treatment of uterine cancer (Reich, 2011; Sert & Abeler, 2007; Tang & Obermair, 2009). 

Robotic technology would allow us to implement a program using robotic technology at our 
primary institution and to offer greater safety than conventional laparoscopic techniques. 

Laparoscopic hysterectomy demonstrated a greater interest in the scientific community 
and was considered a substitute for abdominal hysterectomy but not for vaginal 
hysterectomy. 

Additionally, hospitals may benefit because of the technique; advantages are multiple, 
including reduced duration of hospitalization and recovery, an extremely low rate of 
complication such as infection and ileus. 

On the other hand, the surgeon must remember that if the patient is more comfortable with 
vaginal hysterectomy these should be done. 

The purpose of this review is to compare abdominal radical hysterectomy, laparoscopic and 
robotic radical hysterectomy used in the management of gynecologic pathology, particularly 
in cancers. 

2. Laparoscopic hysterectomy 
2.1 Equipment  

Trendelenburg’s position (20-400) with shoulder braces and the arms at the patient’s sides 
has been used in laparoscopic hysterectomy (Beste, 2005; Breda, 2001; Diaz-Arrastia, 2002; 
Reich, 2011). 

A Valtchev uterine mobilizer is extremely valuable to delineate the posterior vagina and 
uterus can be moved from the horizontal in an arc between 45 and 1200 (Diaz-Arrastia, 2002; 
Frumovitz, 2007; Reich, 2011).  
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For defining the rectovaginal space, an rectovaginal intraoperative examination is necessary. 
5.5 mm diameter trocar and a 5 mm trocar sleeves with a retention screw grid around the 
external surface cannulas are adequate (Beste, 2005; Frumovitz, 2007; Meeks & Harris, 1997; 
Reich, 2011).  

A little pneumoperitoneum is lost. 

Vienna retractors are used for vaginal extractions of a large fibroid uterus (Beste, 2005; 
Frumovitz, 2007; Reich, 2011).  

Monopolar cutting is used (Bipolar forceps) for coagulate vessels like uterine and ovarian 
arteries (Beste, 2005; Diaz-Arrastia, 2002; Reich, 2011). 

Also the Kleppinger bipolar forceps is used for large vessel hemostasis (Beste, 2005; 
Frumovitz, 2007; Reich, 2011).  

To maintain a fixed distance between the electrodes, for irrigation, and to identify bleeding 
sites microbipolar forceps are used (Beste, 2005; Frumovitz, 2007; Reich, 2011). 

Richard Wolf Medical Instruments are used for evacuation of tissue. All laparoscopic 
surgical procedures are done by laparoscopic surgeon trained to hold the camera with the 
dominant hand, ambidexterity separates them from those trained traditionally (Beste, 2005; 
Diaz-Arrastia , 2002; Frumovitz, 2007; Reich, 2011). 

The routine use of preoperatively antibiotics and general anesthesia are recommended in all 
cases. 

Infections are very rare: less than 1% (Reich, 2011). 

All incisions are closed with 4-0 Vicryl. 

2.2 Indications and contraindications 

The main indications are the following (Beste, 2005; Frumovitz, 2007; Meeks & Harris, 1997; 
Reich, 2011): 

 symptomatic uterine fibroids (hypermenorrhea, pelvic pressure and, rarely, pain); all these 
cases can be performed laparoscopically after measurement of uterine size and weight; 

 benign pathology; 
 endometriosis; endometriosis can involve the posterior cervix and cause painful periods, 

pain all day or every day. Hysterectomy should be done only to remove possible deep 
intrauterine endometriosis (adenomyosis). In patients with stage IV endometriosis and 
extensive cul-de-sac obliteration hysterectomy lives the deep fibrotic endometriosis 
behind and is preferable to preserve the uterus. If the endometriosis is carefully 
removed, oophorectomy is no longer necessary; 

 stage I endometrial, ovarian and cervical cancer;  
 abnormal uterine bleeding; irregular uterine bleeding for more than eight days during 

more than a single cycle is defined as abnormal uterine bleeding; 
 pelvic reconstruction procedures; 
 laparoscopic procedures allowing cuff suspension, retropubic colpo-suspension and 

rectocele repair simultaneously; 
 obese woman; the surgeon would be able to make an incision above the panniculus. 
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The main contraindications are represented by cases with a history of extensive abdominal 
adhesion should be referred to an expert laparoscopic surgeon because the medical status 
may prohibit surgery: anemia, diabetes, cardiac diseases, lung disorders and bleeding 
diathesis (Reich, 2011).  

Both inexperience training of the surgeon and stage III ovarian cancer are also 
contraindications to the laparoscopic technique (Harris, 1997; Reich, 2011). 

2.3 Surgical interventions 

The laparascope is commonly used to a variety of operations, comprising:  

 Diagnostic laparoscopy with vaginal hysterectomy to determine if vaginal hysterectomy is 
possible, if vaginal cuff and pedicle hemostasis is complete and to allow clot evacuation. 

 Laparoscopic assisted vaginal hysterectomy used for vaginal hysterectomy after 
laparoscopic adhesiolysis and endometriosis excision. 

 Laparoscopic supracervical hysterectomy, a less risky procedure than total hysterectomy. 
The uterus is removed with decreased risk of dissection of the ureter. 

 Total laparoscopic hysterectomy. The laparoscopic dissection continues until the uterus is 
removed through the vagina and vaginal suture is done. 

 Laparoscopic hysterectomy. This procedure may be performed when all surgical steps 
including ligation of the uterine vessels, anterior and posterior vaginal entry by 
transection cardinal and utero-sacral ligament division, uterine removal and vaginal 
closure have been done. 

 Hysterectomy: partial, subtotal, fundectomy. If the cervix is left better names of 
hysterectomy would be partial hysterectomy, fundectomy or subtotal hysterectomy. 

 Laparoscopic pelvic reconstruction with vaginal hysterectomy. This procedure is necessary 
when vaginal hysterectomy cannot repair the vaginal prolapse. 

2.4 Total Laparoscopic Hysterectomy technique (TLH)  

2.4.1 Incisions and vaginal preparation 

Three laparoscopic puncture sites are typically used: one of 10 mm umbilical and two of 5 
mm (left and right), in the lower quadrant. The uterus is removed in the anteverted position 
to delineate the posterior vagina for the laparoscopic hysterectomy. After the Voltchew 
uterine mobilizer is inserted and the endocervical canal is dilated, the cervix sits on a mide 
pedestal making the vagina visible (Beste, 2005; Cadiere, 2001; Reich, 2011; Tang & 
Obermair, 2009). 

2.4.2 Exploration 

After exploration of the upper abdomen and pelvis, if appendiceal pathology is present, 
appendectomy is done. 

2.4.3 Ureteral dissection 

Medial, superior and lateral approaches have been used for laparoscopic ureteric 
identification. The laparoscopic surgeon should skeletonize the ureterus during the 
performance of a laparoscopic hysterectomy. If the ureter is not dissected, cystoscopy 
should be done after vaginal closure to check for ureteral patency. 
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2.4.3.1 The medial approach (Reich)  

The ureteral dissection is performed before the uterus is anteflexed and peristalsis is 
inhibited by surgical stress. This allows the peritoneum above the ureter to be incised and to 
grab the ureter and its peritoneum on the pelvic sidewall below. For safe division of the 
adnexal pedicle an atraumatic grasping forceps is classically used to grab the ureter on the 
pelvic sidewall below caudal to the ovary and lateral to the uterosacral ligament. Scissors 
are used to divide the ureter and the uterine vessels, allowing the safely ligation of the 
uterine artery at this time and diminishing bleeding from the upper pedicles (Beste, 2005; 
Cadiere, 2001; Reich, 2011; Tang & Obermair, 2009). 

2.4.3.2 The superior approach 

The superior approach is dissecting the infundibulo-pelvic ligament vessels from the roof of 
the broad ligament in order to identify the ureter 

2.4.3.3 The lateral approach (Kadar) 

The blunt dissection may be inserted alongside and lateral to the pelvic sidewall peritoneum 
into the loose areolar tissue, permitting the identification of both the uterine vessels and the 
uterus. The peritoneum recognized in the middle of the triangle formed by round ligament, 
external iliac artery and the infundibulo-pelvic ligament, is incised with scissors to expose 
the ureter at the place it crosses the common or external iliac artery (Beste, 2005; Cadiere, 
2001; Reich, 2011; Tang & Obermair, 2009).  

Consecutively, the operator explores for the ureter distal to the pelvic brim and lateral to the 
infundibulo-pelvic ligament. Thereafter, the dissection is carried bluntly underneath and 
caudal to the round ligament, until the obliterated hypogastric artery is visualized in the 
extraperitoneal space.  

If any impediment is coming across, the artery if primarily identified intra-peritoneally 
(where it hangs from the anterior abdominal wall), traced proximally to (where it passes 
behind the round ligament), with both its intraperitoneal portion and the dissected space 
under the round ligament in view, the intra-peritoneal part of the ligament is moved back 
(Beste, 2005; Cadiere, 2001; Reich, 2011; Tang & Obermair, 2009). 

Once the paravesical and pararectal spaces was opened uterine artery, cardinal ligament 
and the internal iliac artery on its lateral border became visible. 

2.4.4 Retroperitoneal dissection 

The laparoscopic surgeon makes an incision behind the round ligament for oophorectomy 
and in front of the round ligament for ovarian preservation. After that, the peritoneum is 
opened just to the retroperitonial space behind the uterus for oophorectomy and parallel to 
it for ovarian preservation (Beste, 2005; Cadiere, 2001; Reich, 2011; Tang & Obermair, 2009). 

2.4.5 Bladder mobilization 

The spoon electrode or scissors are used to make an incision in the round ligaments are their 
mid portion. The vezico-uterine peritoneum is opened at the left side and continuing across 
the midline to the right round ligament. Once the bladder is mobilized off, the uterus and 
the anterior vagina are identified with ring forceps (Beste, 2005; Cadiere, 2001; Reich, 2011; 
Tang & Obermair, 2009).  
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removed through the vagina and vaginal suture is done. 
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closure have been done. 
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Obermair, 2009). 
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Medial, superior and lateral approaches have been used for laparoscopic ureteric 
identification. The laparoscopic surgeon should skeletonize the ureterus during the 
performance of a laparoscopic hysterectomy. If the ureter is not dissected, cystoscopy 
should be done after vaginal closure to check for ureteral patency. 
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2.4.3.1 The medial approach (Reich)  

The ureteral dissection is performed before the uterus is anteflexed and peristalsis is 
inhibited by surgical stress. This allows the peritoneum above the ureter to be incised and to 
grab the ureter and its peritoneum on the pelvic sidewall below. For safe division of the 
adnexal pedicle an atraumatic grasping forceps is classically used to grab the ureter on the 
pelvic sidewall below caudal to the ovary and lateral to the uterosacral ligament. Scissors 
are used to divide the ureter and the uterine vessels, allowing the safely ligation of the 
uterine artery at this time and diminishing bleeding from the upper pedicles (Beste, 2005; 
Cadiere, 2001; Reich, 2011; Tang & Obermair, 2009). 

2.4.3.2 The superior approach 

The superior approach is dissecting the infundibulo-pelvic ligament vessels from the roof of 
the broad ligament in order to identify the ureter 

2.4.3.3 The lateral approach (Kadar) 

The blunt dissection may be inserted alongside and lateral to the pelvic sidewall peritoneum 
into the loose areolar tissue, permitting the identification of both the uterine vessels and the 
uterus. The peritoneum recognized in the middle of the triangle formed by round ligament, 
external iliac artery and the infundibulo-pelvic ligament, is incised with scissors to expose 
the ureter at the place it crosses the common or external iliac artery (Beste, 2005; Cadiere, 
2001; Reich, 2011; Tang & Obermair, 2009).  

Consecutively, the operator explores for the ureter distal to the pelvic brim and lateral to the 
infundibulo-pelvic ligament. Thereafter, the dissection is carried bluntly underneath and 
caudal to the round ligament, until the obliterated hypogastric artery is visualized in the 
extraperitoneal space.  

If any impediment is coming across, the artery if primarily identified intra-peritoneally 
(where it hangs from the anterior abdominal wall), traced proximally to (where it passes 
behind the round ligament), with both its intraperitoneal portion and the dissected space 
under the round ligament in view, the intra-peritoneal part of the ligament is moved back 
(Beste, 2005; Cadiere, 2001; Reich, 2011; Tang & Obermair, 2009). 

Once the paravesical and pararectal spaces was opened uterine artery, cardinal ligament 
and the internal iliac artery on its lateral border became visible. 

2.4.4 Retroperitoneal dissection 

The laparoscopic surgeon makes an incision behind the round ligament for oophorectomy 
and in front of the round ligament for ovarian preservation. After that, the peritoneum is 
opened just to the retroperitonial space behind the uterus for oophorectomy and parallel to 
it for ovarian preservation (Beste, 2005; Cadiere, 2001; Reich, 2011; Tang & Obermair, 2009). 

2.4.5 Bladder mobilization 

The spoon electrode or scissors are used to make an incision in the round ligaments are their 
mid portion. The vezico-uterine peritoneum is opened at the left side and continuing across 
the midline to the right round ligament. Once the bladder is mobilized off, the uterus and 
the anterior vagina are identified with ring forceps (Beste, 2005; Cadiere, 2001; Reich, 2011; 
Tang & Obermair, 2009).  
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2.4.6 Upper uterine blood supply 

If the ovary is to be preserved, the utero-ovarian ligament and fallopian tube may be suture-
ligated to the uterus, using laparoscopic Metzenbaum type scissors and 2/0 – Vicryl.  

If the ovarian preservation is not indicated, the anterior and posterior leaves of the broad 
ligament are opened to create a window. Through the windows thus created a free 
ligature is used. Two proximal and one distal suture are tied around the ovarian vessels, 
so that the ligament then divided (Beste, 2005; Cadiere, 2001; Reich, 2011; Tang & 
Obermair, 2009). 

2.4.7 Uterine vessel ligation 

The uterine artery is suture-ligated with 0-Vicryl at their origin each side; a single suture 
placed on the uterus or at the site where they cross the ureter is tied using a Clarke-Reich 
Knot pusher. 

2.4.8 Division of cervico-vaginal attachments and circumferential culdotomy 

The cardinal ligaments are incised using the spoon electrode and the utero-sacral ligaments 
are divided using the bipolar forceps. A vaginal delineator is placed in the vagina for 
preventing the loss of pneumoperitoneum (Beste, 2005; Cadiere, 2001; Reich, 2011; Tang & 
Obermair, 2009). 

The operator then searches for the anterior cervico-vaginal junction and the lateral fornices 
to complete the culdotomy. Then the uterus can be morcellated and pulled out of the vagina. 

2.4.9 Morcellation 

If necessary, the uterus can be morcellated or not. The vaginal and laparoscopic morcellation 
is performed with the Steiner Electromechanical Morcellator.  Laparoscopic vaginal vault 
closure and suspension is realized with McCall culdeplasty, vaginal closure being necessary 
for maintaining pneumoperitoneum. A 0-Vicryl suture on a CT-1 needle is placed through 
the left utero-sacral ligament and through the left cardinal ligament just below the uterine 
artery just along the vaginal cuff apex. This suture is used to fix the right side. The rest of the 
vagina is closed with two 0-Vicryl interrupted sutures. Once the vaginal cuff is closed the 
peritoneum is elevated and in most cases it is not closed (Beste, 2005; Cadiere, 2001; Reich, 
2011; Tang & Obermair, 2009).  

2.4.10 Cystoscopy 

If the ureter is not dissected, the laparoscopic technique involves cystoscopy to check for 
ureteral pantency, ten minutes after indigo carmine dye administration.  

2.4.11 Underwater examination 

The peritoneal cavity is vigorously irrigated to detect bleeding. The operator then searches 
for any further bleeding from vessels and a microbipolar forceps is used to coagulate 
through the electrolyte solution. 
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2.5 Postperative considerations 

In most cases patients return to their routine activities two weeks after the operation. Pelvic 
examination is usually indicated between 6-12 weeks, mainly are indicated for pain or 
pyrexia. Sexual activity may be allowed after six weeks. 

2.6 Complications 

Complications of laparoscopic hysterectomy include thromboembolic phenomenon, 
respiratory compromise, urinary retention, large vessel or ureters and bladder injury, trocar 
site incisions hernias, infections and subcutaneus emphysema (Reich, 2011). 

2.6.1 Infection 

Since the introduction of prophylactic antibiotics, febrile morbidity is less than half that of 
the abdominal hysterectomy (Jhingran & Levenback, 2007; Reich, 2011). Main complications 
of infections include cellulitis, vaginal cuff abscesses, adnexal abscesses, thrombophlebitis 
and septicemia. All patients with abscesses were responders to in hospital intravenous 
antibiotics and only few cases were treated by laparoscopic draenage, ultrasound guided 
aspiration and laparatomy draenage. To eliminate postoperative infection, the laparoscopic 
surgeon should do copious irrigation in the peritoneal cavity, to dilute the fibrin and to 
prevent prostaglandins arising from operated area.  

2.6.2 Hemorrhage 

Postoperative hemorrhage situations should be avoided by doing careful laparoscopic 
dissection during hysterectomy; moreover, if necessary blood transfusion should be 
performed for replacement of intra-operative blood loss. 

2.6.3 Cuff dehiscence 

Vaginal repair using chronic catgut is indicated when laparoscopic closure was 
accomplished by vaginal cuff dehiscence. 

2.6.4 Urinary tract complications 

Cistoscopy is done in all hysterectomy cases at the conclusion of the procedure to check for 
ureteral and bladder injuries. Potential complications include secondary ureteral stricture, 
ureteral ligation, bladder injury during uterine vessel ligation. Careful techniques of ureteral 
and bladder dissection are important to avoid urinary retention as a common complication. 
In patients who underwent general anesthesia, the Foley catheter should be removed 
postoperatively no longer than two hours, until the patient is awake. Signs of some injuries 
include: abdominal pain, fever or abdominal distention, low urine output relative to fluid 
intake, hematuria, hydronephrosis and ureteral colic. The treatment for vesico-vaginal 
fistula and uretero-vaginal fistula is based on Latsko surgical procedure and re-implantation 
or long term catheter placement, respectively. In most cases, ureteral injuries may occur 
during cutting severe pelvic adhesion by bipolar cautery. If the ureter is cut or coagulated, 
immediate reanastomosis is indicated by using a combined double J silicon catheter and 
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laparoscopic end-to-end anastomosis with four extramucosal absorbable sutures. The Cook, 
Bard or Meditech stents can be removed six weeks later. Subsequently, the operator searches 
for the anastomosis patency; if necessary, uretero-neocystostomy should be done (Beste, 
2005; Cadiere, 2001; Reich, 2011; Tang & Obermair, 2009). 

2.6.5 Bladder injury 

11Bladder injury may result from either a trocar puncture (if the bladder has not been 
drained of urine during dissection of it) or from an inflamed adnexa. If laceration is greater 
than 7 mm, it should be closed laparoscopically (Reich, 2011). Treatment consists of 
prophylactic antibiotics and placement an indwelling catheter for the next 7 to 10 days. 

2.6.6 Bowel injury 

Small bowel injuries are very uncommon during laparoscopic hysterectomy and should be 
closed with interrupted 3-0 Vicryl. If the defect involves more than 50% of the bowel 
circumference a segmental enterectomy is necessary in order to reduce the risk of stricture. 
Therefore, a side to side stapled anastomosis is constructed to avoid the risk of stricture, 
using a GIA60. An adequate umbilical incision to approximately 2.5 cm is necessary to 
permit extrusion and repair of the involved bowel. The bowel is than replaced to the 
abdominal cavity, while the pneumoperitoneum should also be re-established. Anastomotic 
inspection is made laparoscopically.  

2.6.7 Peritonitis after unrecognized perforation 

Peritonitis is the result of bowel perforation, after termal damage or Veress needle puncture 
that is not recognized during the laparoscopic hysterectomy. The laparoscopic surgeon 
inspects for some injury signs like abdominal pain, unexplained fever, abdominal distension 
and altered bowel function. Once verified, the patient should be investigated. Treatment 
consists of a transversally bowel resection of all necrotic area with end-to-end anastomosis, 
lavage and antibiotics. However, prompt recognition can prevent multiple surgical 
procedures. Also, mini-dose heparin therapy is used. 

2.7 Complications unique to laparoscopy 

2.7.1 Subcutaneous emphysema 

After using laparoscopic techniques, subcutaneous emphysema should result from 
placement of the Veress needle into the extraperitoneal space or during prolonged 
procedures. Patient’s companions should be told that during laparoscopic hysterectomy 
may secondarily occur subcutaneous emphysema as gas gains access through enlargement 
of the trocar incision in the parietal peritoneum and usually dissolves in 12-24 hours (Harris, 
1997; Jhingran & Levenback, 2007; Kim, 2007; Li, 2007; Reich, 2011; Rhodes, 1999; Tang & 
Obermair, 2009). 

2.7.2 Injury to abdominal wall vessels 

The percentage of trocar-induced vascular damage to the abdominal wall is less than 2% 
(Reich, 2011). Rupture of superficial or deep vessels to the anterior abdominal wall can 
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cause bleeding and hematoma. Therefore, this damage should be avoided by placement of 
the trocar with the laparoscopic visualization to the rectus muscles. Treatment depends on 
the location of the injury as well as the damage is arterial or venous. The greatest amount of 
clinical experience has been with use of a through-and-through loop of suture around the 
bleeding site (Harris, 1997; Jhingran & Levenback, 2007; Kim, 2007; Li, 2007; Reich, 2011; 
Rhodes, 1999; Tang & Obermair, 2009). 

2.7.3 Injury to large vessels 

The vascular surgeon must promptly repair vascular defects such as penetration to aorta, 
iliac vessels or vena cava that can occur on rare occasion during laparoscopic surgery. Thus, 
the laparoscopic surgeon and the vascular surgeon must perform direct laparatomy and 
repair the blood vessels. 

2.7.4 Trocar site incisional hernias 

If incisional hernia is suspected, symptoms usually occur within 10 days after surgery and 
laparoscopic reduction should be considered as therapeutic option.  

2.7.5 Instrument failure 

The incidence of these complications is low (Reich, 2011). If any instruments are faulty 
within the abdomen, it should be withdrawn from the abdomen laparoscopically in the 
majority of cases.  

The indication for the role of laparoscopy in the future will be determined by the increased 
familiarity of gynecologic surgeons with these procedures.  

3. Robotic hysterectomy. How the robotic system works?       
There is no major difference between robotic-assisted hysterectomy and the laparoscopic 
hysterectomy regarding postoperative considerations and complications (Basil & Pavelka, 
2011). Robotic surgery provides all the benefits of the laparoscopic technique with greater 
precision and effectiveness. However, we have to point out several considerations about the 
equipment and about how the robotic system works.       

The robotic system, particularly the da Vinci System approved by the US Food and Drug 
Administration for gynecologic surgery since 2005 is superior to laparatomy and provides a 
shorter hospital stay, less morbidity than laparatomy and easier recovery (Beste, 2005; 
Carlson, 1994; Chitwood, 2000; Degueldre, 2000; Diaz-Arrastia, 2002; Reich, 2011; Tang & 
Obermair, 2009).  

The da Vinci System allows gynecologists to performed hysterectomies more precise than 
conventional surgery. Robotic surgery is useful for the treatment of gynecologic cancers and 
other conditions such as fibroids, vaginal prolapsed (Beste, 2005; Reich, 2011; Stovall & 
Mann, 2011). 

The technique may also be applied for several other therapeutic indications such as sacral 
colpopexy, tubal reanastomosis, endometriosis and pelvic pain (Cadiere, 2001; Basil & 
Pavelka, 2011; Reich, 2011; Stovall & Mann, 2011).  
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The variety and extent of surgery may be performed using a surgeon’s console connected to 
three robotic arms with increased precision and effectiveness. Moreover, the variety of 
procedure is easier because of 3-dimensional visualization (Cadiere, 2001; Reich, 2011).  

Robotic radical hysterectomy is typically indicated in the management of both cervical 
cancer (tumors more than 2 cm or tumors under 2 cm with lymphatic invasion up to stage 
IIA) and endometrial cancer with cervical stromal invasion. The da Vinci and Vinci S 
Robotic Systems are currently used (Cadiere, 2001; Chitwood; 2001; Reich, 2011; Stovall & 
Mann, 2011).  

The robotic column is placed between the patient’s lower extremities, at the feet level. Four 
main trocars are currently used including a 12 mm transumbilical trocar, two trocars of 8 
mm placed at 10 cm to the right and left of the umbilical one, while the last trocar is 
positioned 10 cm lateral and 5 cm caudal to the right robotic trocar, respectively. The 
assistant trocar of 10 mm is located 3 cm cranial to the umbilical and left trocar. The 
instrumentation consists of an Endo Wrist PK grasper and an Endo Wrist monopolar that 
are used on the left and the right robotic arm, respectively; the Endo Wrist Prograsper that is 
used in the fourth robotic arm to assist with retraction, while an Endo Wrist needle holder is 
used to replace the monopolar spatula to suture the vaginal cuff; the Enseal device used for 
division of vascular pedicles. After removal of the specimen, a colpo-occluder balloon is 
placed in the vagina to maintain pneumoperitoneum (Chitwood; 2001; Reich, 2011; Scott, 
1999; Stovall & Mann, 2011). 

The robotic system is a technique that uses a remote control, two interactive mechanical 
arms and a 3D-image processing system, being considered the greatest advance in surgery 
in the past decades. The patient is placed in the same operating room as the unit. The 
motions of the surgeon are translated to the robotic arms by using the remote control unit, 
whereas the robotic arms hold interchangeable surgical instruments that can be moved in a 
specific manner. Although the robotic system has progressed from simple surgical tasks to 
more complicated surgery in the past decade, robotic surgery is still in stage of development 
(Cadiere, 2001; Degueldre, 2000; Diaz-Arrastia, 2002; Stovall & Mann, 2011). 

Following the procedure, a second surgeon is positioned within the operation room, at the 
operating table to help with exchanging the instruments on the robotic “hands”. 

The da Vinci Robotic Surgical System uses 7 degrees of freedom of motion by the 
combination of the instruments wrists and the abdominal wall trocar positioned arms.  

Robotically assisted gynecologic procedures are generally performed using a combination of 
remote control, foot pedals and hand controls. These include hand control for operating the 
instruments, one pedal which is capable to move camera resulting in precise orientation and 
focus on and a second pedal for repositioning and centering the hand controls. The surgeons 
first performed bilateral tubal ligations with robotic assistance before progressing to total 
hysterectomies using the system.  

The da Vinci System offers some improvements over traditional laparoscopy: 3-dimensional 
images, hand tremors and dexterity limitations, but the additional costs, set-up time and 
limited tactile feedback are major boundaries. In some cases, adequate hemostasis is not 
advisable with ultrasonic energy; bipolar cautery should be used to assure hemostasis 
before dividing the entire cardinal ligament (Breda, 2001; Rhodes, 1999; Reich, 2011; Scott, 
1999; Stovall & Mann, 2011).  
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The gynecologic surgeon should master the anatomy of female reproductive tract and the 
intricacy of lower urinary tract, large intestins and internal genital organs to avoid key 
surgical complication.  

4. Abdominal hysterectomy   
Abdominal hysterectomy is a surgical procedure in which the surgeon detaches the uterus 
from the ovaries, fallopian tubes and upper vagina, as well as from the blood vessels and 
connective tissue (Baggish & Schellhas, 2011; Beste, 2005; Carlson, 1994; Jhingran & 
Levenback, 2007; Scott, 1999). 

The uterus is a hollow thick walled, muscular organ located in the lower abdomen and 
pelvis of the female. The lower portion of the uterus namely the cervix may be removed 
(total hysterectomy), but also may be left in place (partial or supracervical hysterectomy) 
(Baggish & Schellhas, 2011; Beste, 2005; Carlson, 1994; Jhingran & Levenback, 2007; Scott, 
1999).   

At its upper end, the uterus narrows into the fallopian tubes and end by curling around the 
ovary. At the time of the hysterectomy, ovaries and fallopian tubes may also be removed. 

The decision concerning appropriate therapy and extent of the abdominal hysterectomy 
should be made by the woman in consultation with the surgeon for a number of conditions 
(Baggish. & Schellhas, 2011; Beste, 2005; Carlson, 1994; Jhingran & Levenback, 2007; Scott, 
1999).  

4.1 Reasons for abdominal hysterectomy  

The main reasons for abdominal hysterectomy include abnormal uterine bleeding, fibroids 
or leiomyoma, pelvic organ prolapsed, cervical abnormalities, endometrial hyperplasia, 
cancers (uterus, cervix, ovary), severe bleeding after childbirth and chronic pelvic pain. 
Detailed presentation is presented below.  

4.1.1 Abnormal uterine bleeding.  

All women with any uterine bleeding before or after menopause should undergo evaluation 
(Jhingran & Levenback, 2007; Reich, 2011; Scott, 1999).  

4.1.2 Fibroids or leiomyoma.  

Fibroids produce symptoms of prolonged and excessive regular uterine bleeding; besides, 
fibroids may cause pelvic pain and excessive bleeding or pressure (Jhingran & Levenback, 
2007; Reich, 2011; Scott, 1999). 

4.1.3 Pelvic organ prolapsed  

Pelvic organ prolapsed occurs due to failure of various anatomic structures to support the 
pelvic viscera. Pelvic muscles and ligaments are often weakened by vaginal childbirth and 
other pelvic trauma, life-style factors, chronic constipation and aging process. The patient 
should not undergo hysterectomy until all ulcers of cervix and vagina are healed. If 
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The variety and extent of surgery may be performed using a surgeon’s console connected to 
three robotic arms with increased precision and effectiveness. Moreover, the variety of 
procedure is easier because of 3-dimensional visualization (Cadiere, 2001; Reich, 2011).  

Robotic radical hysterectomy is typically indicated in the management of both cervical 
cancer (tumors more than 2 cm or tumors under 2 cm with lymphatic invasion up to stage 
IIA) and endometrial cancer with cervical stromal invasion. The da Vinci and Vinci S 
Robotic Systems are currently used (Cadiere, 2001; Chitwood; 2001; Reich, 2011; Stovall & 
Mann, 2011).  

The robotic column is placed between the patient’s lower extremities, at the feet level. Four 
main trocars are currently used including a 12 mm transumbilical trocar, two trocars of 8 
mm placed at 10 cm to the right and left of the umbilical one, while the last trocar is 
positioned 10 cm lateral and 5 cm caudal to the right robotic trocar, respectively. The 
assistant trocar of 10 mm is located 3 cm cranial to the umbilical and left trocar. The 
instrumentation consists of an Endo Wrist PK grasper and an Endo Wrist monopolar that 
are used on the left and the right robotic arm, respectively; the Endo Wrist Prograsper that is 
used in the fourth robotic arm to assist with retraction, while an Endo Wrist needle holder is 
used to replace the monopolar spatula to suture the vaginal cuff; the Enseal device used for 
division of vascular pedicles. After removal of the specimen, a colpo-occluder balloon is 
placed in the vagina to maintain pneumoperitoneum (Chitwood; 2001; Reich, 2011; Scott, 
1999; Stovall & Mann, 2011). 

The robotic system is a technique that uses a remote control, two interactive mechanical 
arms and a 3D-image processing system, being considered the greatest advance in surgery 
in the past decades. The patient is placed in the same operating room as the unit. The 
motions of the surgeon are translated to the robotic arms by using the remote control unit, 
whereas the robotic arms hold interchangeable surgical instruments that can be moved in a 
specific manner. Although the robotic system has progressed from simple surgical tasks to 
more complicated surgery in the past decade, robotic surgery is still in stage of development 
(Cadiere, 2001; Degueldre, 2000; Diaz-Arrastia, 2002; Stovall & Mann, 2011). 

Following the procedure, a second surgeon is positioned within the operation room, at the 
operating table to help with exchanging the instruments on the robotic “hands”. 

The da Vinci Robotic Surgical System uses 7 degrees of freedom of motion by the 
combination of the instruments wrists and the abdominal wall trocar positioned arms.  

Robotically assisted gynecologic procedures are generally performed using a combination of 
remote control, foot pedals and hand controls. These include hand control for operating the 
instruments, one pedal which is capable to move camera resulting in precise orientation and 
focus on and a second pedal for repositioning and centering the hand controls. The surgeons 
first performed bilateral tubal ligations with robotic assistance before progressing to total 
hysterectomies using the system.  

The da Vinci System offers some improvements over traditional laparoscopy: 3-dimensional 
images, hand tremors and dexterity limitations, but the additional costs, set-up time and 
limited tactile feedback are major boundaries. In some cases, adequate hemostasis is not 
advisable with ultrasonic energy; bipolar cautery should be used to assure hemostasis 
before dividing the entire cardinal ligament (Breda, 2001; Rhodes, 1999; Reich, 2011; Scott, 
1999; Stovall & Mann, 2011).  
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The gynecologic surgeon should master the anatomy of female reproductive tract and the 
intricacy of lower urinary tract, large intestins and internal genital organs to avoid key 
surgical complication.  

4. Abdominal hysterectomy   
Abdominal hysterectomy is a surgical procedure in which the surgeon detaches the uterus 
from the ovaries, fallopian tubes and upper vagina, as well as from the blood vessels and 
connective tissue (Baggish & Schellhas, 2011; Beste, 2005; Carlson, 1994; Jhingran & 
Levenback, 2007; Scott, 1999). 

The uterus is a hollow thick walled, muscular organ located in the lower abdomen and 
pelvis of the female. The lower portion of the uterus namely the cervix may be removed 
(total hysterectomy), but also may be left in place (partial or supracervical hysterectomy) 
(Baggish & Schellhas, 2011; Beste, 2005; Carlson, 1994; Jhingran & Levenback, 2007; Scott, 
1999).   

At its upper end, the uterus narrows into the fallopian tubes and end by curling around the 
ovary. At the time of the hysterectomy, ovaries and fallopian tubes may also be removed. 

The decision concerning appropriate therapy and extent of the abdominal hysterectomy 
should be made by the woman in consultation with the surgeon for a number of conditions 
(Baggish. & Schellhas, 2011; Beste, 2005; Carlson, 1994; Jhingran & Levenback, 2007; Scott, 
1999).  

4.1 Reasons for abdominal hysterectomy  

The main reasons for abdominal hysterectomy include abnormal uterine bleeding, fibroids 
or leiomyoma, pelvic organ prolapsed, cervical abnormalities, endometrial hyperplasia, 
cancers (uterus, cervix, ovary), severe bleeding after childbirth and chronic pelvic pain. 
Detailed presentation is presented below.  

4.1.1 Abnormal uterine bleeding.  

All women with any uterine bleeding before or after menopause should undergo evaluation 
(Jhingran & Levenback, 2007; Reich, 2011; Scott, 1999).  

4.1.2 Fibroids or leiomyoma.  

Fibroids produce symptoms of prolonged and excessive regular uterine bleeding; besides, 
fibroids may cause pelvic pain and excessive bleeding or pressure (Jhingran & Levenback, 
2007; Reich, 2011; Scott, 1999). 

4.1.3 Pelvic organ prolapsed  

Pelvic organ prolapsed occurs due to failure of various anatomic structures to support the 
pelvic viscera. Pelvic muscles and ligaments are often weakened by vaginal childbirth and 
other pelvic trauma, life-style factors, chronic constipation and aging process. The patient 
should not undergo hysterectomy until all ulcers of cervix and vagina are healed. If 
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necessary, vaginal or abdominal hysterectomy is performed carefully with a vaginal vault 
suspension (Jhingran & Levenback, 2007; Reich, 2011; Scott, 1999). 

4.1.4 Cervical abnormalities.  

An abdominal or vaginal hysterectomy is rarely needed (Jhingran & Levenback, 2007; Reich, 
2011; Scott, 1999). 

4.1.5 Endometrial hyperplasia.  

Simple or complex hyperplasia without atypia can often be treated with medication. For 
older patients with complex atypical hyperplasia and those who fail progestin therapy, the 
risk of developing endometrial cancer is increased. Therefore hysterectomy is needed or 
preferred to medical therapy. 

4.1.6 Cancer of the uterus, cervix or ovaries.  

Classic or laparoscopic surgery is the primary treatment modality for carcinoma of uterus, 
cervix or ovaries. In addition, radiation therapy alone may be used in patients with 
significant medical comorbidities.  

4.1.6.1 Endometrial carcinoma 

It is important to realize a throughout inspection of the peritoneal cavity, peritoneal 
washing and staging biopsies in all cases of endometrial carcinoma. In addition, the surgeon 
should combine laparoscopic hysterectomy with laparoscopic lymphadenectomy. In 
patients with stage I grade 1 tumors an extrafascial total abdominal hysterectomy with 
bilateral salpingo-oophorectomy is always recommended. Furthermore, postoperative 
irradiation can be used if myometrial invasion to the outer third is diagnosed. In patients 
with stage I grades 2 and 3 tumors the use of paraaortic lymphadenectomy has gained 
popularity over the last years. Postoperative radiation is recommended for grade 2 or 3 
tumors that invade the myometrium, full pelvic irradiation offering some benefit (Carlson, 
1995; Jhingran & Levenback, 2007; Scott, 1999). 

Patients with stage II endometrial carcinoma are treated with extrafascial hysterectomy and 
pelvic node dissection beam: a combination of external irradiation or brachytherapy 
followed by operation and simple hysterectomy followed by postoperative irradiation.  

In stage III, tumor metastases has spread to the adnexa, serosa and/or positive cytology, but 
remains confined to the pelvis (exception of stage IIIc) in comparison to stage IV where 
disease spread outside the pelvis (Carlson, 1995; Jhingran & Levenback, 2007; Scott, 1999). 

Therapeutic options may vary depending on the histologic type of endometrial carcinoma. 
Cytotoxic therapy may provide a potential benefit, while radiotherapy may be useful for 
patients who underwent operation as primary therapy. However, the patient should have a 
routine preoperative evaluation (Carlson, 1995; Jhingran & Levenback, 2007; Scott, 1999).  

4.1.6.2 Cervical cancer 

According to the FIGO staging system, radical hysterectomy and bilateral pelvic 
lymphadenectomy represent the standard technique in the management of patients with 
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cervical cancer stage IB-IIA. Traditional radical hysterectomy includes removal of the uterus 
and cervix, one third of the vagina, the parametrial tissue at the pelvic sidewall and ligature 
of utero-sacrals (Carlson, 1995; Jhingran & Levenback, 2007; Reich, 2011; Scott, 1999; Stovall 
& Mann, 2011). 

Recently, there has been a great interest in laparoscopic surgery regarding treatment in 
carcinoma of the cervix. These procedures permit a through exploration of the abdomen and 
the tumor itself. Pelvic and paraaortic lymphnodes can be removed through laparoscopic 
ports. Patients with gross adenopathy should be excluded from laparoscopic technique. CT 
and MRI provide information for identifying the extent of disease (enlarged nodes), to 
arrive at an accurate clinical staging. In considering the therapy of cervical carcinoma, 
patient suspected of having cervical carcinoma should first have biopsy of the tumor. The 
diagnosis of microinvasive cervical cancer cannot be established by biopsy of the tumor, 
therefore a cervical conisation must be performed. Occasionally, conisation can be used as 
safe therapy if the margins are free of tumor. If a decision is made to treat patients with 
stage IB and early stage IIA, radical hysterectomy and radiation therapy can be used. These 
are equally effective as treatments for minimal spread to the vagina (Carlson, 1995; Jhingran 
& Levenback, 2007; Reich, 2011; Scott, 1999; Stovall & Mann, 2011).  

The five surgery classes proposed by Piver and colleagues according to the extent of the 
operation are the following (Jhingran & Levenback, 2007; Scott, 1999; Stovall & Mann, 2011):   

 class I that completely removes the uterus and cervix, usually treating barrel-shaped 
cervix; the ureter is not dissected from its place; 

 class II or modified radical hysterectomy in which the removal includes more tissue, 
but the ureters are not yet dissected; all cases are treated by radical hysterectomy and 
pelvic lymphadenectomy including utero-sacral ligaments ligature; 

 class III operation involves uterine artery ligature at its origin from the hypogastric 
artery; the utero-sacrals are ligated to their distal attachments near to the rectum; 

 class IV operation, the uterer being separated from its bed and the superior vesical 
artery divided at its origin. 

 class V operation includes ureteroneocystostomy. 

In fact, some investigators have reported that the carcinoma of the cervix is closely 
associated with endometrial cancer. Therefore, a brief review of methods of management is 
also presented.  

It should be noted that patients with cervical carcinoma characteristically present symptoms 
such as bleeding, back pain, loss of appetite, weight loss and a history of not having had a 
cervical cytology (pap smear) for a long period. Several studies have shown there has been a 
great interest in molecular markers for prognosis and treatment in cervical cancer: the serum 
squamous cell carcinoma antigen, epidermal growth factor receptor, cyclooxygenase-2, 
DNA-ploidy, tumor vascularity and S-phase fraction.  

4.1.6.3 Ovarian cancer 

Despite numerous investigations currently used, ovarian cancer is the second cause of 
malignancy of the female genital tract and is characterized by advanced stage disease and 
high mortality. However, women with late menopause, a history of nulliparity and late 
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necessary, vaginal or abdominal hysterectomy is performed carefully with a vaginal vault 
suspension (Jhingran & Levenback, 2007; Reich, 2011; Scott, 1999). 

4.1.4 Cervical abnormalities.  

An abdominal or vaginal hysterectomy is rarely needed (Jhingran & Levenback, 2007; Reich, 
2011; Scott, 1999). 

4.1.5 Endometrial hyperplasia.  

Simple or complex hyperplasia without atypia can often be treated with medication. For 
older patients with complex atypical hyperplasia and those who fail progestin therapy, the 
risk of developing endometrial cancer is increased. Therefore hysterectomy is needed or 
preferred to medical therapy. 

4.1.6 Cancer of the uterus, cervix or ovaries.  

Classic or laparoscopic surgery is the primary treatment modality for carcinoma of uterus, 
cervix or ovaries. In addition, radiation therapy alone may be used in patients with 
significant medical comorbidities.  

4.1.6.1 Endometrial carcinoma 

It is important to realize a throughout inspection of the peritoneal cavity, peritoneal 
washing and staging biopsies in all cases of endometrial carcinoma. In addition, the surgeon 
should combine laparoscopic hysterectomy with laparoscopic lymphadenectomy. In 
patients with stage I grade 1 tumors an extrafascial total abdominal hysterectomy with 
bilateral salpingo-oophorectomy is always recommended. Furthermore, postoperative 
irradiation can be used if myometrial invasion to the outer third is diagnosed. In patients 
with stage I grades 2 and 3 tumors the use of paraaortic lymphadenectomy has gained 
popularity over the last years. Postoperative radiation is recommended for grade 2 or 3 
tumors that invade the myometrium, full pelvic irradiation offering some benefit (Carlson, 
1995; Jhingran & Levenback, 2007; Scott, 1999). 

Patients with stage II endometrial carcinoma are treated with extrafascial hysterectomy and 
pelvic node dissection beam: a combination of external irradiation or brachytherapy 
followed by operation and simple hysterectomy followed by postoperative irradiation.  

In stage III, tumor metastases has spread to the adnexa, serosa and/or positive cytology, but 
remains confined to the pelvis (exception of stage IIIc) in comparison to stage IV where 
disease spread outside the pelvis (Carlson, 1995; Jhingran & Levenback, 2007; Scott, 1999). 

Therapeutic options may vary depending on the histologic type of endometrial carcinoma. 
Cytotoxic therapy may provide a potential benefit, while radiotherapy may be useful for 
patients who underwent operation as primary therapy. However, the patient should have a 
routine preoperative evaluation (Carlson, 1995; Jhingran & Levenback, 2007; Scott, 1999).  

4.1.6.2 Cervical cancer 

According to the FIGO staging system, radical hysterectomy and bilateral pelvic 
lymphadenectomy represent the standard technique in the management of patients with 
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cervical cancer stage IB-IIA. Traditional radical hysterectomy includes removal of the uterus 
and cervix, one third of the vagina, the parametrial tissue at the pelvic sidewall and ligature 
of utero-sacrals (Carlson, 1995; Jhingran & Levenback, 2007; Reich, 2011; Scott, 1999; Stovall 
& Mann, 2011). 

Recently, there has been a great interest in laparoscopic surgery regarding treatment in 
carcinoma of the cervix. These procedures permit a through exploration of the abdomen and 
the tumor itself. Pelvic and paraaortic lymphnodes can be removed through laparoscopic 
ports. Patients with gross adenopathy should be excluded from laparoscopic technique. CT 
and MRI provide information for identifying the extent of disease (enlarged nodes), to 
arrive at an accurate clinical staging. In considering the therapy of cervical carcinoma, 
patient suspected of having cervical carcinoma should first have biopsy of the tumor. The 
diagnosis of microinvasive cervical cancer cannot be established by biopsy of the tumor, 
therefore a cervical conisation must be performed. Occasionally, conisation can be used as 
safe therapy if the margins are free of tumor. If a decision is made to treat patients with 
stage IB and early stage IIA, radical hysterectomy and radiation therapy can be used. These 
are equally effective as treatments for minimal spread to the vagina (Carlson, 1995; Jhingran 
& Levenback, 2007; Reich, 2011; Scott, 1999; Stovall & Mann, 2011).  

The five surgery classes proposed by Piver and colleagues according to the extent of the 
operation are the following (Jhingran & Levenback, 2007; Scott, 1999; Stovall & Mann, 2011):   

 class I that completely removes the uterus and cervix, usually treating barrel-shaped 
cervix; the ureter is not dissected from its place; 

 class II or modified radical hysterectomy in which the removal includes more tissue, 
but the ureters are not yet dissected; all cases are treated by radical hysterectomy and 
pelvic lymphadenectomy including utero-sacral ligaments ligature; 

 class III operation involves uterine artery ligature at its origin from the hypogastric 
artery; the utero-sacrals are ligated to their distal attachments near to the rectum; 

 class IV operation, the uterer being separated from its bed and the superior vesical 
artery divided at its origin. 

 class V operation includes ureteroneocystostomy. 

In fact, some investigators have reported that the carcinoma of the cervix is closely 
associated with endometrial cancer. Therefore, a brief review of methods of management is 
also presented.  

It should be noted that patients with cervical carcinoma characteristically present symptoms 
such as bleeding, back pain, loss of appetite, weight loss and a history of not having had a 
cervical cytology (pap smear) for a long period. Several studies have shown there has been a 
great interest in molecular markers for prognosis and treatment in cervical cancer: the serum 
squamous cell carcinoma antigen, epidermal growth factor receptor, cyclooxygenase-2, 
DNA-ploidy, tumor vascularity and S-phase fraction.  

4.1.6.3 Ovarian cancer 

Despite numerous investigations currently used, ovarian cancer is the second cause of 
malignancy of the female genital tract and is characterized by advanced stage disease and 
high mortality. However, women with late menopause, a history of nulliparity and late 
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childbearing appear to have an increase in risk for ovarian cancer (Carlson, 1995; Reich, 
2011; Scott, 1999; Stovall & Mann, 2011). 

Several screening modalities have been proposed for the diagnosis of malignancy in adnexal 
mass, such as physical examination, biomarkers (CA125), proteomics/genomics and 
ultrasonography (Jhingran & Levenback, 2007; Scott, 1999; Stovall & Mann, 2011).   

In case of benign epithelial ovarian tumors like serous cystadenoma, hysterectomy and 
bilateral salpingo-oophorectomy are usually performed. As well, mucinous tumors can lead to 
the deposits in the peritoneal cavity by perforation and rupture. Adenofibromas are also 
treated by simple excision, while Brenner tumors are rare and almost benign, therefore 
oophorectomy is usually proposed. When these tumors occur in perimenopausal or 
postmenopausal period, hysterectomy and bilateral salpingooophorectomy offers the best 
treatment option. Most of the ovarian tumors can be approached surgically through a 
Phannenstiel incision or by laparoscopic excision. After the diagnosis of malignancy is 
established by histologic examination of tumor tissue excised at operation, a second procedure 
can be performed (Jhingran & Levenback, 2007; Scott, 1999; Stovall & Mann, 2011).    

The most common borderline ovarian tumors tend to occur in young women aged between 
38 and 45 years old (Markovska & Grabowski, 2009). Because several studies confirmed that 
the cells of these tumors do not invade the stroma of the ovary, it is desirable to ascertain the 
safety of conservative treatment for women with stage IA disease. Fertility sparing surgery 
with abdominal cavity inspection and biopsy of peritoneum and controlateral ovary is 
indicated (Markovska & Grabowski, 2009). Moreover, unilateral adnexectomy is performed. 
Mucinous borderline tumors are frequently associated with large amounts of mucinous 
material in the peritoneum; sometimes, an appendiceal adenoma or an appendiceal 
carcinoma which require appendectomy is identified. Based on these findings, surgery 
offers the best treatment for such tumors (Jhingran & Levenback, 2007; Scott, 1999; Stovall & 
Mann, 2011).   

4.1.6.3.1 Invasive epithelial carcinomas 

A total abdominal hysterectomy with bilateral salpingo-oophorectomy is performed once 
patient’s abdomen is explored through laparatomy. Biopsy and cytologic evaluation is 
performed to obtained samples from the peritoneum or any suspicious nodules. Current 
evidence suggests that paraaortic and pelvic lymphnodes sampling is indicated (Benedetti, 
2008; Benedetti, 2009). Additionally, surgical treatment may involve splenectomy, 
diaphragmatic stripping, posterior exenteration and bowel resection (Harris, 1997; Jhingran 
& Levenback, 2007; Scott, 1999; Stovall & Mann, 2011).   

Criteria for preserving childbearing function in woman with stage IA include the following 
(Jhingran & Levenback, 2007; Scott, 1999; Stovall & Mann, 2011): 

 tumor diagnosis confined to one ovary; 
 tumor growth limited to one ovary; well differentiated tumor with no dissemination 

(capsule, lymphatics or mesoovarium); 
 negative cytologic peritoneum samples; 
 negative biopsy or preferable excision of omentum; 
 younger women with stage IA diagnosis, for preserving future childbearing potential.  
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4.1.6.3.2 Stage I 

The assessment of entire peritoneum, retroperitoneal paraaortic pelvic nodes and 
subdiafragmatic area is important before removal of the omentum, uterus, tubes and 
controlateral ovary (Jhingran & Levenback, 2007; Scott, 1999; Stovall & Mann, 2011).    

4.1.6.3.3 Stage II 

The primary treatment relays on removal of the uterus, tubes, ovaries and omentum. In 
addition, the pelvic and paraaortic nodes biopsies is currently performed (Jhingran & 
Levenback, 2007; Scott, 1999; Stovall & Mann, 2011). Postoperatively, three options are 
currently available in such cases: no postoperative treatment, postoperative radiation and 
postoperative chemotherapy.     

4.1.6.3.4 Postoperative therapy for stage III and IV 

Several randomized clinical trials using the taxane/platinum combination have been 
considered as the first line therapy for ovarian cancer. Neoadjuvant chemotherapy is 
performed as an alternative to extensive therapy. Moreover, certain studies have concluded 
that such therapy is able to improve the performance status. However, several other 
prospective and retrospective studies have suggested that many patients with negative 
second look operation develop recurrent disease. Therefore, some surgeons perform a 
second look procedure and they recommend such operation not to be done for patients who 
initially have stage I or II of disease (Jhingran & Levenback, 2007; Scott, 1999; Stovall & 
Mann, 2011).    

4.1.7 Severe bleeding after childbirth 

A few women with severe bleeding after childbirth should undergo hysterectomy too.  

4.1.8 Chronic pelvic pain 

Pelvic pain can be caused by many sources, including endometriosis, gastrointestinal and 
urinary systems. On the other hand, it is important for women with chronic pelvic pain to 
ask about the probability that her pain will improve after hysterectomy. Also, laparoscopic 
presacral neurectomy should be reserved for the patients with significant pain refractory to 
an adequate trial of conservative treatment. 

4.2 Abdominal hysterectomy procedure 

4.2.1 Pre-operative preparation 

Before hysterectomy, preoperative testing may include a physical examination, ECG, chest 
X-ray and blood testing, depending upon medical condition and age. In addition, heart rate, 
blood pressure loss and respiration are closely observed before general or spinal anesthesia 
is given (Jhingran & Levenback, 2007; Reich, 2011; Scott, 1999).  

4.2.2 Technique  

Total hysterectomy requires the complete removal of the uterus, the fundus and the cervix, 
while partial hysterectomy will leave the cervical stump. There are several types of 
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childbearing appear to have an increase in risk for ovarian cancer (Carlson, 1995; Reich, 
2011; Scott, 1999; Stovall & Mann, 2011). 

Several screening modalities have been proposed for the diagnosis of malignancy in adnexal 
mass, such as physical examination, biomarkers (CA125), proteomics/genomics and 
ultrasonography (Jhingran & Levenback, 2007; Scott, 1999; Stovall & Mann, 2011).   

In case of benign epithelial ovarian tumors like serous cystadenoma, hysterectomy and 
bilateral salpingo-oophorectomy are usually performed. As well, mucinous tumors can lead to 
the deposits in the peritoneal cavity by perforation and rupture. Adenofibromas are also 
treated by simple excision, while Brenner tumors are rare and almost benign, therefore 
oophorectomy is usually proposed. When these tumors occur in perimenopausal or 
postmenopausal period, hysterectomy and bilateral salpingooophorectomy offers the best 
treatment option. Most of the ovarian tumors can be approached surgically through a 
Phannenstiel incision or by laparoscopic excision. After the diagnosis of malignancy is 
established by histologic examination of tumor tissue excised at operation, a second procedure 
can be performed (Jhingran & Levenback, 2007; Scott, 1999; Stovall & Mann, 2011).    

The most common borderline ovarian tumors tend to occur in young women aged between 
38 and 45 years old (Markovska & Grabowski, 2009). Because several studies confirmed that 
the cells of these tumors do not invade the stroma of the ovary, it is desirable to ascertain the 
safety of conservative treatment for women with stage IA disease. Fertility sparing surgery 
with abdominal cavity inspection and biopsy of peritoneum and controlateral ovary is 
indicated (Markovska & Grabowski, 2009). Moreover, unilateral adnexectomy is performed. 
Mucinous borderline tumors are frequently associated with large amounts of mucinous 
material in the peritoneum; sometimes, an appendiceal adenoma or an appendiceal 
carcinoma which require appendectomy is identified. Based on these findings, surgery 
offers the best treatment for such tumors (Jhingran & Levenback, 2007; Scott, 1999; Stovall & 
Mann, 2011).   

4.1.6.3.1 Invasive epithelial carcinomas 

A total abdominal hysterectomy with bilateral salpingo-oophorectomy is performed once 
patient’s abdomen is explored through laparatomy. Biopsy and cytologic evaluation is 
performed to obtained samples from the peritoneum or any suspicious nodules. Current 
evidence suggests that paraaortic and pelvic lymphnodes sampling is indicated (Benedetti, 
2008; Benedetti, 2009). Additionally, surgical treatment may involve splenectomy, 
diaphragmatic stripping, posterior exenteration and bowel resection (Harris, 1997; Jhingran 
& Levenback, 2007; Scott, 1999; Stovall & Mann, 2011).   

Criteria for preserving childbearing function in woman with stage IA include the following 
(Jhingran & Levenback, 2007; Scott, 1999; Stovall & Mann, 2011): 

 tumor diagnosis confined to one ovary; 
 tumor growth limited to one ovary; well differentiated tumor with no dissemination 

(capsule, lymphatics or mesoovarium); 
 negative cytologic peritoneum samples; 
 negative biopsy or preferable excision of omentum; 
 younger women with stage IA diagnosis, for preserving future childbearing potential.  
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4.1.6.3.2 Stage I 

The assessment of entire peritoneum, retroperitoneal paraaortic pelvic nodes and 
subdiafragmatic area is important before removal of the omentum, uterus, tubes and 
controlateral ovary (Jhingran & Levenback, 2007; Scott, 1999; Stovall & Mann, 2011).    

4.1.6.3.3 Stage II 

The primary treatment relays on removal of the uterus, tubes, ovaries and omentum. In 
addition, the pelvic and paraaortic nodes biopsies is currently performed (Jhingran & 
Levenback, 2007; Scott, 1999; Stovall & Mann, 2011). Postoperatively, three options are 
currently available in such cases: no postoperative treatment, postoperative radiation and 
postoperative chemotherapy.     

4.1.6.3.4 Postoperative therapy for stage III and IV 

Several randomized clinical trials using the taxane/platinum combination have been 
considered as the first line therapy for ovarian cancer. Neoadjuvant chemotherapy is 
performed as an alternative to extensive therapy. Moreover, certain studies have concluded 
that such therapy is able to improve the performance status. However, several other 
prospective and retrospective studies have suggested that many patients with negative 
second look operation develop recurrent disease. Therefore, some surgeons perform a 
second look procedure and they recommend such operation not to be done for patients who 
initially have stage I or II of disease (Jhingran & Levenback, 2007; Scott, 1999; Stovall & 
Mann, 2011).    

4.1.7 Severe bleeding after childbirth 

A few women with severe bleeding after childbirth should undergo hysterectomy too.  

4.1.8 Chronic pelvic pain 

Pelvic pain can be caused by many sources, including endometriosis, gastrointestinal and 
urinary systems. On the other hand, it is important for women with chronic pelvic pain to 
ask about the probability that her pain will improve after hysterectomy. Also, laparoscopic 
presacral neurectomy should be reserved for the patients with significant pain refractory to 
an adequate trial of conservative treatment. 

4.2 Abdominal hysterectomy procedure 

4.2.1 Pre-operative preparation 

Before hysterectomy, preoperative testing may include a physical examination, ECG, chest 
X-ray and blood testing, depending upon medical condition and age. In addition, heart rate, 
blood pressure loss and respiration are closely observed before general or spinal anesthesia 
is given (Jhingran & Levenback, 2007; Reich, 2011; Scott, 1999).  

4.2.2 Technique  

Total hysterectomy requires the complete removal of the uterus, the fundus and the cervix, 
while partial hysterectomy will leave the cervical stump. There are several types of 
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hysterectomy procedures and it is possible for a less invasive procedure to be performed, 
such as a laparoscopic hysterectomy or a vaginal hysterectomy. These procedures are not 
practical for complications; in such cases, therefore, the surgeon will made than likely have 
to revert to an abdominal hysterectomy.  

Simple abdominal hysterectomy differs from radical hysterectomy with pelvic 
lymphadenectomy. The ureter should be identified and dissected after the peritoneum is 
entered by clamped, cut and sutured-ligated the round ligament. At this point, the 
peritoneum, the tissue containing lymphnodes and fat are all dissected and the psoas 
muscle, external iliac vessels and the ureter identified.  The external iliac artery, external 
iliac vein and internal iliac artery are cleared of fat. The surgeon exposes the obturator fossa 
under the external iliac artery and vein. Second, the obturatory artery and nerve are cleaned 
of fat and lymphnodes (Baggish & Schellhas, 2011; Meeks and Harris, 1997; Reich, 2011; 
Rhodes, 1999; Scott, 1999; Stovall & Mann, 2011).  

When the node dissection of the external iliac and of the obturator fossa is complete, the 
operator turns to the common iliac node dissection. Next, the uterine arteries are clamped, cut 
and suture-ligated distal to their origin from the hypogastric arteries. First, the ureter is 
dissected inferiorly. Also, at the place where the ureter penetrates the cardinal ligaments to the 
wall of the bladder, a right angle clamp should be inserted between the ureter and cardinal 
ligament. When the ureter is clearly free and mobile, the bladder pillars are clamped, cut and 
sutured. The ureters tunnel to the cardinal ligament must be cut. At that point, the vesico-
uterine and retrouterine spaces should be dissected down-ward bellow the cervix and the 
utero-sacral ligaments are clamped, cut and suture-ligated (Baggish & Schellhas, 2011; Meeks 
and Harris, 1997; Reich, 2011; Rhodes, 1999; Scott, 1999; Stovall & Mann, 2011).  

Then, the ureter is retracted to allow the operator to expose the lower cardinal ligament 
below the cervix and paravaginal fat. The vagina is clamped at 4 cm below the cervix. Now, 
the uterus and the attached parametria are removed and the anterior and posterior 
peritoneum is sutured with Vicryl. Finally, a catheter is placed retroperitoneally before the 
peritoneum is sutured. At the end the abdominal wall is closed (Baggish & Schellhas, 2011; 
Meeks and Harris, 1997; Reich, 2011; Rhodes, 1999; Scott, 1999; Stovall & Mann, 2011). 

4.2.3 Recovery after abdominal hysterectomy 

After operation, patients are transferred to post-anesthesia care unit where they will spend 
one or two nights. During this period, early recognition and management will preclude 
larger problems from developing. Thus, patients will resume to their normal daily activities 
as soon as possible. Pain drugs are given as needed and move from parental medication to 
oral drugs. Also, being active is important since it helps to prevent blood clots, pneumonia 
and gas pains (Frumovitz, 2007; Reich, 2011; Scott, 1999).  

4.2.4 Complications 

Several complications have been described (Jhingran & Levenback, 2007; Kim, 2007; Li, 2007; 
Reich, 2011; Scott, 1999). 

4.2.4.1 Hemorrhage 

The patient should return into the operation room to identify and stop the bleeding. 
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4.2.4.2 Infection 

A high or persistent fever may be caused by infection. Finally, in less than 10% of patients, 
another surgical procedure is necessary. Most of the cases should be treated with 
intravenous antibiotics.  

4.2.4.3 Constipation  

Constipation occurs in most patients following operation, and can lie prevented with dietary 
fibers. Laxatives may be given to some women to control it. 

4.2.4.4 Urinary retention  

Urinary retention is more common in patients who underwent vaginal hysterectomy and 
can usually be controlled with a catheter within 24 to 48 hours.  

4.2.4.5 Blood clots 

The risk of developing blood clots is increased after hysterectomy. Medication such oral 
contraceptives or hormone replacement should be discontinued prior to surgery. Current 
guidelines recommend that hormone replacement therapy should be stopped for at least 30 
days prior to surgery (Ardern, 2002).  

4.2.4.6 Damage to adjacent organs 

The urinary bladder, ureter and intestine injuries may occur during hysterectomy, but are 
usually detected and corrected during the time of surgery. If detected after hysterectomy, 
another intervention is commonly indicated.  

4.2.4.7 Early menopause 

Patients who have underwent hysterectomy with bilateral salpingo-oophorectomy may 
develop menopause earlier that the average age of menopause. Also, this may be related to 
an interruption in blood flow to the ovaries. 

5. Conclusions 
Total hysterectomy is currently indicated for a variety of gynecological conditions. 
Therefore, we haven’t focus only on cervical cancer, but also we have made general 
consideration about hysterectomy in other gynecological cancers, taking into account both 
traditional and modern methods.   

In “Cuza-Voda” Obstetrics and Gynecology Clinical Hospital, Iasi, Romania, most 
gynecologists are trained to perform abdominal hysterectomy. Unfortunately, they resort to 
the technique that they learned twenty-thirty years ago when they were residents. Large 
incisions result in more adhesions, pain and discomfort that if the intervention is done with 
a laparoscope.   

Laparoscopic hysterectomy was introduced at the same time as laparoscopic cholecystectomy 
and represented a significant advance in clinical surgery. Patients require a shorter hospital 
stay, a more rapid convalescence and return to work and normal daily living. 

Abdominal and vaginal hysterectomy techniques have become established as classic 
techniques. There is still no consensus between users and non-users. Unfortunately, after a 
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century of experience, the gynecologists have no clear indications of the optimal method to 
be performed in different situations. Laparoscopic and abdominal hysterectomy has 
attracted very few comparative studies until the recent introduction of laparoscopic 
hysterectomy. 

There has been a great interest in laparoscopic surgery regarding hospital stay, quicker 
recovery time, less blood loss, significant less pain and lower costs. 

The goal of robotic and classic gynecologic surgery is to provide excellent patient’s 
outcomes. The decision as to which technique is the best depend upon the risks, benefits of 
each types of surgery and the women’s particular medical problems. 

Well-designed case control studies are the most commonly used method to study each type 
of treatment.  The goal of randomized clinical trials is to recruit as sufficient number of 
patients for providing adequate statistical power. But there are several problems including 
knowledge and surgeon experience with laparoscopic instrumentation in many countries.  

Operative procedures should be performed depending on surgeon preference, available 
treatment options, patient’s medical background, female pelvic condition, the average cost 
per case and other reasons. The reasons for the high costs are varied but frequently poor 
management systems are often found in many service areas, especially in operating rooms. 

The provider who manages his funds for investment in equipments and new projects will be 
the winner in health care of the following years.  

Also, a good communication system should effectively meet the needs of surgeons and 
patient’s wishes. The training of residents and physician will be positively impacted as well.  

Finally, the number of surgeons performing robotic surgery is growing as the technique has 
proven to be a far less difficult hysterectomy procedure than a traditional abdominal 
hysterectomy. This procedure does everything that a traditional abdominal hysterectomy 
would do but recovery time, hospital stay, complications and infection after a laparoscopic 
procedure are significantly reduced.  

However, the robotic surgery allows the surgeon more precision, dexterity and control 
along with better view of the structures of the pelvis. Also, many of the risks have been 
eliminated by technological advances, therefore more women choosing robotic-assisted 
surgery instead of traditional “open” hysterectomy.  

In contrast, the robotic system cannot make decisions nor can it performed any type of 
regulated and controlled movements without the surgeons input.  

Finally, we can conclude that robotic surgery offers all the benefits of laparoscopic surgery 
along with increased precision and effectiveness, being more precise than conventional 
surgery, giving a reduced tissue trauma, a less use of pain medication and a quick return to 
normal activities for the patient. 
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high risk factors may have a compromised survival due to extrapelvic metastatic disease, 
suggesting the need for effective systemic adjuvant therapy. Adjuvant chemotherapy may 
reduce the rate of distant recurrence in endometrial carcinoma. Therefore, it is reasonable to 
consider adjuvant chemotherapy for high risk endometrial carcinoma. Abdominal total 
hysterectomy is a basic gynecological surgical technique that beginners should try and 
master, and it is generally an extrafascial procedure. After obtaining full mastery over total 
hysterectomy, gynecologists in training should proceed to modified radical type II 
hysterectomy (Bidus & Elkas, 2007; Jones. 2008; Randall et al., 2009), a procedure positioned 
in between total hysterectomy and radical hysterectomy, with or without lymphadenectomy 
This form of surgery is indicated for stage Ia1-Ia2 uterine cervical carcinoma and stage Ib-Ic, 
IIa, and IIb (with slight infiltration of the cervical stroma) endometrial carcinoma. 
Complications of this procedure include bleeding and damage to the intestines, ureter and 
bladder. Due caution is necessary to avoid these complications or organ injuries, and it is 
important to extirpate the uterus together with the cardinal ligaments and to remove the 
vaginal wall with an extra 1.5-2.0 cm margin. There is uncertainty as to whether modified 
radical hysterectomy in high-risk endometrial carcinoma reduces locoregional recurrence. 
So, we performed modified radical type II hysterectomy including systematic pelvic and 
para-aortic lymphadenectomy in 284 stage I-IV endometrial carcinomas to prevent 
locoregional recurrence, patients with high risk factors (stages IC/II/III/IV) were treated by 
adjuvant chemotherapy.  

The purpose of this study is to assess the role of modified radical hysterectomy in 
endometrial carcinoma, and identify the multivariate independent recurrence risk factors 
during past 10 years. 

2. Modified radical hysterectomy (Hiura & Nogawa, 2011) 
In our method of modified radical type II hysterectomy, the anterior procedure following 
development of the paravesical and pararectal spaces involves retraction of the ureter in a 
lateral direction after dissecting the anterior layer of the vesicouterine ligament. However, 
the posterior layer of the vesicouterine ligament is not seprated. As the posterior procedure, 
the cardinal ligament is clamped en bloc with the posterior layer of the vesicouterine 
ligament and the deep layer of the sacrouterine ligament after dissecting the sacrouterine 
ligament, and the vaginal wall is resected with an extra 1.5-2.0 cm margin. The uterus is 
resected by dividing as much as possible the anterior uterine support and vaginal wall from 
the cervix. Another characteristic of this technique is that more of the cardinal ligament is 
resected compared with that in a total hysterectomy.  

2.1 Preoperative tests 

1. Hemoglobin, blood type, irregular antibody screening, serum chemistry, tests for 
infections, blood coagulation profile, blood glucose, and urinalysis. 

2. Electrocardiography, lung function testing, and plain chest radiography. 
3. Cervical cytology and endometrial cytology. 
4. Magnetic resonance imaging (MRI), Computed tomography (CT), and Positron 

emission tomography-computed tomography (PET-CT): Patients with endometrial 
carcinoma should be examined for muscular infiltration by contrast-enhanced MRI. 
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Contrast-enhanced CT is useful for evaluation of lymph node metastasis. PET-CT is also 
used for whole-body scanning when distant metastasis is suspected. 

2.2 Informed consent 

Informed consent is an extremely important element in establishing a trust relationship with 
the patient and her family. At our outpatient clinic, patients are provided with a full 
explanation at the time of their initial visits to the hospital, at the end of the examinations, 
and at the time of admission. Definitive written consent carrying the signature of the patient 
is obtained at the time of admission of the patient after following our institutional 
procedures in respect of giving information about the surgery and obtaining consent in the 
presence of the patient’s family and a nurse. This is that part of a research protocol. 

2.3 Practical features of modified radical hysterectomy 

The operator basically stands on the left side, and the assistant on the right side of the 
patient. Intrapelvic procedures are easier from the left side for a right-handed operator. At 
laparotomy, the operator should wear a cotton glove on the left hand to avoid slippage 
when gently displacing and pulling the intestinal tract or the peritoneum. It is important for 
successful peritoneal procedures to obtain an adequate operative field, and incision  of the 
abdominal wall allowing a 1-2 cm margin is an important point to this end. At our 
institution, in order to minimize postoperative pain, this surgery is performed under general 
anesthesia combined with epidural anesthesia, and an electric knife is used for every cutting 
procedure except for the hypogastric median skin incision. After laparotomy, the 
presence/absence of intraperitoneal lesions is examined by palpation and visual inspection, 
and the intraperitoneal site subject to surgical manipulation is observed carefully with the 
use of a lateral blades laparotomy retractor. With a full understanding of the positional 
relationships among the uterus, adnexa, intestinal tract and bladder, the operator elevates 
the small intestine from the minor pelvic cavity to the epigastric region, and compresses the 
left, right and central parts with gauze towels to prevent slippage of the small intestine. 
Then, a upper blade is set at the center to allow a sufficient operative field, and the surgical 
procedures are begun on the right side, proceeding thereafter to the left side. A flow-chart is 
given to illustrate the patient selection of modified radical hysterectomy for endometrial 
carcinoma (Fig. 1). 

2.3.1 Holding the uterus 

The uterus, adnexa and adjacent organs are palpated to confirm their positional 
relationships, and the degree of fixation and mobility. The round ligaments of the uterus, 
oviducts and ligaments of the ovary are clamped bilaterally with two long and straight 
Kocher forceps. The clamps are fixed firmly with gauze, and pulled to allow initiation of the 
manipulations from the right side. 

2.3.2 Clamping, cutting and ligation of the infundibulopelvic ligament  

To prevent ureteral injury, the infundibulopelvic ligament is clamped with two long and 
straight Kocher forceps after confirming the course of the ureter, while a short Kocher 



Hysterectomy 52

high risk factors may have a compromised survival due to extrapelvic metastatic disease, 
suggesting the need for effective systemic adjuvant therapy. Adjuvant chemotherapy may 
reduce the rate of distant recurrence in endometrial carcinoma. Therefore, it is reasonable to 
consider adjuvant chemotherapy for high risk endometrial carcinoma. Abdominal total 
hysterectomy is a basic gynecological surgical technique that beginners should try and 
master, and it is generally an extrafascial procedure. After obtaining full mastery over total 
hysterectomy, gynecologists in training should proceed to modified radical type II 
hysterectomy (Bidus & Elkas, 2007; Jones. 2008; Randall et al., 2009), a procedure positioned 
in between total hysterectomy and radical hysterectomy, with or without lymphadenectomy 
This form of surgery is indicated for stage Ia1-Ia2 uterine cervical carcinoma and stage Ib-Ic, 
IIa, and IIb (with slight infiltration of the cervical stroma) endometrial carcinoma. 
Complications of this procedure include bleeding and damage to the intestines, ureter and 
bladder. Due caution is necessary to avoid these complications or organ injuries, and it is 
important to extirpate the uterus together with the cardinal ligaments and to remove the 
vaginal wall with an extra 1.5-2.0 cm margin. There is uncertainty as to whether modified 
radical hysterectomy in high-risk endometrial carcinoma reduces locoregional recurrence. 
So, we performed modified radical type II hysterectomy including systematic pelvic and 
para-aortic lymphadenectomy in 284 stage I-IV endometrial carcinomas to prevent 
locoregional recurrence, patients with high risk factors (stages IC/II/III/IV) were treated by 
adjuvant chemotherapy.  

The purpose of this study is to assess the role of modified radical hysterectomy in 
endometrial carcinoma, and identify the multivariate independent recurrence risk factors 
during past 10 years. 

2. Modified radical hysterectomy (Hiura & Nogawa, 2011) 
In our method of modified radical type II hysterectomy, the anterior procedure following 
development of the paravesical and pararectal spaces involves retraction of the ureter in a 
lateral direction after dissecting the anterior layer of the vesicouterine ligament. However, 
the posterior layer of the vesicouterine ligament is not seprated. As the posterior procedure, 
the cardinal ligament is clamped en bloc with the posterior layer of the vesicouterine 
ligament and the deep layer of the sacrouterine ligament after dissecting the sacrouterine 
ligament, and the vaginal wall is resected with an extra 1.5-2.0 cm margin. The uterus is 
resected by dividing as much as possible the anterior uterine support and vaginal wall from 
the cervix. Another characteristic of this technique is that more of the cardinal ligament is 
resected compared with that in a total hysterectomy.  

2.1 Preoperative tests 

1. Hemoglobin, blood type, irregular antibody screening, serum chemistry, tests for 
infections, blood coagulation profile, blood glucose, and urinalysis. 

2. Electrocardiography, lung function testing, and plain chest radiography. 
3. Cervical cytology and endometrial cytology. 
4. Magnetic resonance imaging (MRI), Computed tomography (CT), and Positron 

emission tomography-computed tomography (PET-CT): Patients with endometrial 
carcinoma should be examined for muscular infiltration by contrast-enhanced MRI. 

The Role of Modified Radical Hysterectomy in Endometrial Carcinoma 53 

Contrast-enhanced CT is useful for evaluation of lymph node metastasis. PET-CT is also 
used for whole-body scanning when distant metastasis is suspected. 

2.2 Informed consent 

Informed consent is an extremely important element in establishing a trust relationship with 
the patient and her family. At our outpatient clinic, patients are provided with a full 
explanation at the time of their initial visits to the hospital, at the end of the examinations, 
and at the time of admission. Definitive written consent carrying the signature of the patient 
is obtained at the time of admission of the patient after following our institutional 
procedures in respect of giving information about the surgery and obtaining consent in the 
presence of the patient’s family and a nurse. This is that part of a research protocol. 

2.3 Practical features of modified radical hysterectomy 

The operator basically stands on the left side, and the assistant on the right side of the 
patient. Intrapelvic procedures are easier from the left side for a right-handed operator. At 
laparotomy, the operator should wear a cotton glove on the left hand to avoid slippage 
when gently displacing and pulling the intestinal tract or the peritoneum. It is important for 
successful peritoneal procedures to obtain an adequate operative field, and incision  of the 
abdominal wall allowing a 1-2 cm margin is an important point to this end. At our 
institution, in order to minimize postoperative pain, this surgery is performed under general 
anesthesia combined with epidural anesthesia, and an electric knife is used for every cutting 
procedure except for the hypogastric median skin incision. After laparotomy, the 
presence/absence of intraperitoneal lesions is examined by palpation and visual inspection, 
and the intraperitoneal site subject to surgical manipulation is observed carefully with the 
use of a lateral blades laparotomy retractor. With a full understanding of the positional 
relationships among the uterus, adnexa, intestinal tract and bladder, the operator elevates 
the small intestine from the minor pelvic cavity to the epigastric region, and compresses the 
left, right and central parts with gauze towels to prevent slippage of the small intestine. 
Then, a upper blade is set at the center to allow a sufficient operative field, and the surgical 
procedures are begun on the right side, proceeding thereafter to the left side. A flow-chart is 
given to illustrate the patient selection of modified radical hysterectomy for endometrial 
carcinoma (Fig. 1). 

2.3.1 Holding the uterus 

The uterus, adnexa and adjacent organs are palpated to confirm their positional 
relationships, and the degree of fixation and mobility. The round ligaments of the uterus, 
oviducts and ligaments of the ovary are clamped bilaterally with two long and straight 
Kocher forceps. The clamps are fixed firmly with gauze, and pulled to allow initiation of the 
manipulations from the right side. 

2.3.2 Clamping, cutting and ligation of the infundibulopelvic ligament  

To prevent ureteral injury, the infundibulopelvic ligament is clamped with two long and 
straight Kocher forceps after confirming the course of the ureter, while a short Kocher 



Hysterectomy 54

Preoperative tests
(1) Hemoglobin, blood type, irregular

antibody screening, serum chemistry,
tests for infections, blood coagulation
profile, blood glucose, and urinalysis.

(2) Electrocardiography, lung function
testing, and plain chest radiography.

(3) Cervical cytology and endometrial
cytology.

(4) Magnetic resonance imaging(MRI),
Computed tomography(CT), and
Positron emission tomography-
computed tomography (PET-CT).

Endometrial carcinoma

Informed consent

Indication of operation

Extrafascial procedure
Endometrial carcinoma
Stage Ib-Ic, IIa-IIb

Avoidance of complication
(Bleeding, Damage to the 
intestines, ureter and 
bladder.)

・Disease confined to the
uterine body
・Slight infiltration of the
cervical stroma
・Age
・Obesity
・Medical complication

Postoperative
management

 
Fig. 1. Flow–chart of the patient selection for modified radical hysterectomy in endometrial 
carcinoma. 

 
Fig. 2. Clamping, cutting and ligation of the infundibulopelvic ligament. 
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forceps is set for the infundibulopelvic ligament to be preserved in order to prevent 
slippage. The infundibulopelvic ligament is then cut and ligated with 1-0 silk suture to be 
held, and pulled (Fig. 2). At this point, ureteral injury can be avoided if the 
infundibulopelvic ligament is clamped with a long and straight Kocher forceps while 
elevating the infundibulopelvic ligament with forceps with some distance maintained from 
the ureter. Opening the broad ligament close to the round ligament of the uterus makes the 
subsequent processing of the round ligament easier. Because there is the possibility of 
hydrosalpinx and fallopian tube cancer, the mesosalpinx on the fallopian tube side should 
be coagulated, incised and resected with an electric knife. 

2.3.3 Clamping, cutting and ligation of the round ligament of the uterus 

The round ligament of the uterus is clamped, cut, ligated with 1-0 silk suture, and pulled, 
while setting two long and straight Kocher forceps at a position 2/3 lateral to the uterus 
(Fig. 3). The uterus is pulled upward, detached and incised with an electric knife from the 
anterior lobe of the broad ligament toward the peritoneum of the vesicouterine pouch. 
Because webby thin and sparse connective tissue appears on the inner side of the 
peritoneum, manipulation of the electric knife as though using Cooper scissors is necessary 
for the detachment procedure. When incising the bladder peritoneum, approximating too 
close to the bladder would cause bleeding, therefore, caution is required. 

 
Fig. 3. Clamping, cutting and ligation of the round ligament of the uterus. 

Uterus 

Rectum 
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2.3.4 Development of the pararectal and paravesical spaces (in cases of pelvic 
lymphadenectomy) 

While the uterus is pulled left anteriorly, the assistant clamps and pulls the posterior lobe of 
the broad ligament with the straight Pean forceps to confirm the course of the ureter. The 
pararectal space in the pelvic floor is displaced in a left inguinal direction with a side plate 
under the course of the ureter attached to the posterior lobe of the broad ligament, and 
simultaneously, the non-resistive sparse connective tissue is displaced in 1-2 installments 
with Cooper scissors toward 180-degree opposite side. By this procedure, the pararectal 
space can be developed easily (Fig. 4). If there is resistance, the internal iliac artery may be 
compressed, and forced development may cause bleeding. Beginners should be particularly 
cautious about this point. Next, when the curved Pean forceps set for the bladder 
peritoneum are pulled, a funicular structure can be found in the connective tissue running 
toward the paravesical space. This structure is the paraumbilical ligament. When non-
resistive sparse connective tissue is expanded with a side plate and Cooper scissors on the 
right and left side of the paraumbilical ligament, the paravesical space appears (Fig. 5). If a 
vascular tape is set for the paraumbilical ligament and fixed with a short Kocher forceps, 
subsequent manipulations become easier. Development of the pararectal and paravesical 
spaces should be done by a side plate and Cooper scissors. Displacing non-resistive sparse 
connective tissue in 1-2 installments would allow easy development. If there is resistance, 
the direction may be wrong, and should therefore be rechecked. The procedural steps for 
pelvic lymphadenectomy are skipped in this paper. 

 
Fig. 4. Development of the pararectal space. 
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Fig. 5. Development of the paravesical space. 

2.3.5 Detachment of the ureter and cutting of the posterior lobe of the broad ligament 

After confirming the course of the ureter while pulling the posterior lobe of the broad 
ligament clamped with the straight Pean forceps, the ureter is isolated from the uterus by 
detaching it with Cooper scissors up to the vicinity of the right uterine artery. The knack for 
easier isolation of the ureter from the posterior lobe of the broad ligament involves 
detachment of the ureter with Cooper scissors first at an angle perpendicular to the course 
of the ureter and then along the course of the ureter (Fig. 6). Then, to separate the ureter 
from the uterus, the ureter is displaced laterally with a side plate, and the posterior lobe of 
the broad ligament is detached with an electric knife toward the vicinity of the sacrouterine 
ligament and the superficial layer, and then cut and developed. We commonly use a side 
plate because this surgical instrument is very useful for expansion of the operative field if 
the direction is properly determined on a side plate. 

2.3.6 Cutting of the sacrouterine ligament and opening of the Douglas’ pouch 

While the assistant is pulling the uterus to make a 90-degree angle to the right sacrouterine 
ligament, the rectum and right pelvic peritoneum are tensed with the left hand, and the 
superficial layer of the right sacrouterine ligament is cut with an electric knife without 
ligation (Fig. 7).Then, while the assistant is pulling the uterus, the rectum is tensed with the 
left hand, and the Douglas’ pouch is incised. After incising the thin funicular sparse 
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Fig. 4. Development of the pararectal space. 
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Fig. 5. Development of the paravesical space. 

2.3.5 Detachment of the ureter and cutting of the posterior lobe of the broad ligament 

After confirming the course of the ureter while pulling the posterior lobe of the broad 
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Fig. 6. Detachment of the ureter. 

 
Fig. 7.Cutting of the sacrouterine ligament. 
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connective tissue with an electric knife, the pouch opens spontaneously (Fig. 8). While 
avoiding injury to the hypogastric nerve, the deep layer of the sacrouterine ligament is 
detached and cut. When gauze is placed between the rectum and the vaginal wall and 
displaced downward with the fingers, the rectum can be detached easily from the vaginal 
wall. At this time, for a better result, the superficial layer and the posterior layer of the thin 
and funicular sacrouterine ligament, firmly tensed with the hand wearing a cotton glove to 
avoid slippage of the rectum and right pelvic peritoneum, should be incised little by little. 

 
Fig. 8. Opening of the Douglas’ pouch. 

2.3.7 Detachment of the bladder 

After similar manipulations on the left side, the operation proceeds to the process of 
detachment of the bladder. The uterus is elevated upward, and the positional relationship 
between the uterine cervix and the bladder is confirmed by palpation. Then, a small incision 
is made in the tensed vesicouterine pouch with an electric knife while the bladder 
peritoneum is elevated with the long and straight Pean forceps. This procedure causes the 
appearance of the bladder wall, the lustrous muscular layer of the uterine cervix, and the 
webby sparse connective tissue (Fig. 9).Gauze is placed in these structures, and the bladder 
is displaced and detached sufficiently with the gauze while manipulating it as though 
rolling it over downward with a side plate and Cooper scissors (Fig. 10). The bladder is 
detached and isolated at the center, and thereafter the sparse connective tissues on the left 
and right sides are detached with the Cooper scissors while pushing laterally. This 
procedure allows easy detachment of the bladder with scarcely any bleeding. If the sparse 
connective tissue on the lateral side of the uterus is sufficiently cut with an electric knife up  
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Fig. 9. Detachment of the urinary bladder (1) 

 
Fig. 10. Detachment of the urinary bladder 
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to the vicinity of the uterine artery when detaching the bladder, it will facilitate the 
subsequent procedure involving the anterior layer of the vesicouterine ligament. Bleeding 
occurring during detachment of the bladder disturbs localization of the vesicouterine pouch, 
often resulting in injury to the muscular layer of the uterine cervix or the muscular layer of 
the bladder. Detachment of the uterus from the bladder is extremely important and requires 
good manipulation of the non-resistive part with gauze, a side plate, and Cooper scissors. 
The injured muscular layer of the bladder, if any, should be sutured with Surgisorb 3.0. 

2.3.8 Clamping, cutting, and ligation of the uterine artery 

When adipose tissue in the periphery of the paraumbilical ligament is removed, the vesical 
artery, and then the uterine artery, become visible. The uterine artery bifurcates into the 
ascending and descending branches after going beyond the ureter and entering the uterus. 
To preserve the feeding vessels distributed over the ureter, the main trunk of the uterine 
artery before the bifurcation beyond the ureter should be cut (Fig. 11). 

 
Fig. 11. Clamping, cutting, and ligation of the uterine artery 

2.3.9 Dissection of the anterior layer of the vesicouterine ligament 

While pulling the ureter with a ureteral retractor, the orifice portion of the ureter is 
displaced laterally with Cooper scissors. Then, a ureteral tunnel is formed by further lateral 
manipulation of Cooper scissors 2-3 times in a direction parallel to the course of the ureter 
while clamping the anterior layer of the vesicouterine ligament with forceps (Fig. 12).  
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Fig. 12. Formation of a ureter tunnel. 

 
Fig. 13. Clamping, cutting and ligation of the anterior layer of the vesicouterine ligament. 
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Formation of a ureteral tunnel is smooth if the ureter is displaced laterally in parallel to the 
course of the ureter with Cooper scissors, making use of the small space made by elevation 
of the anterior layer of the vesicouterine ligament with tweezers. Then, while holding the 
laterally displaced ureter in the ureteral tunnel with Cooper scissors, the anterior layer of 
the vesicouterine ligament is clamped with Kelly forceps necessarily set perpendicular to the 
uterine axis (Fig. 13). Then, the anterior layer of the vesicouterine ligament on the uterine 
side is clamped with a short and straight Kocher forceps. At this time, it is necessary to 
exercise caution against clamping of the ureter. Then, the anterior layer of the vesicouterine 
ligament on the uterine side is clamped with a short and Kocher forceps and cut with an 
electric knife. A single procedure is usually adequate, but two divided procedures of cutting 
the anterior layer may be employed if the dissection of the anterior layer is difficult. 

2.3.10 Detachment of the ureter in the posterior layer of the vesicouterine ligament 

Although the ureter running in the posterior layer of the bladder is exposed, the lower 
portion of the ureter is adherent to the posterior layer of the vesicouterine ligament with 
sparse connective tissue. Therefore, the ureter in the posterior layer can be easily isolated 
from the uterine side if the ureter is displaced laterally with Cooper scissors from above 
with rolled gauze set in place (Fig. 14). No processing of the posterior layer of the 
vesicouterine ligament is necessary. 

 
Fig. 14. Detachment of the ureter in the posterior layer of the vesicouterine ligament. 
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Fig. 13. Clamping, cutting and ligation of the anterior layer of the vesicouterine ligament. 
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Fig. 14. Detachment of the ureter in the posterior layer of the vesicouterine ligament. 
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2.3.11 En bloc clamping, cutting and ligation of the posterior layer of the 
vesicouterine ligament, cardinal ligament and deep layer of the sacrouterine ligament 

When the bladder is displaced downward with a bladder retractor, and the uterus is 
adequately pulled upward, the ureter can be confirmed in a far lower location. After the 
positional relation among the muscular layer of the uterine cervix, bladder, vaginal wall and 
the course of the ureter is confirmed by palpation, the posterior layer of the vesicouterine 
ligament, the cardinal ligament and the deep layer of the sacrouterine ligament are clamped 
en bloc with the versatile forceps, and a short and straight Kocher forceps is also used on the 
uterine side to prevent backflow of blood (Fig. 15). To prevent bleeding, the tissues are cut 
with an electric knife at a site slightly beyond the portion clamped with the versatile forceps 
to allow a safe margin, and sutured with a needle and #1 silk thread. At this time, the 
clamping area should be palpated before clamping to ensure that the muscular layer of the 
uterine cervix is not held with the versatile forceps. Because the ureter is detached 
sufficiently from the uterine side, a single clamping procedure is adequate to avoid injury to 
the ureter. 

 

 
Fig. 15. En bloc clamping, cutting and ligation of the posterior layer of the vesicouterine 
ligament, cardinal ligament and deep layer of the sacrouterine ligament. 
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2.3.12 Clamping, cutting, and ligation of the paravaginal connective tissue 

Then, the remaining paravaginal connective tissue is clamped with the versatile forceps and 
cut, while setting the short and straight Kocher forceps on the uterine side. By this 
procedure, the vaginal canal is completely isolated to allow sufficient resection of the 
vaginal wall. 

2.3.13 Cutting of the vaginal canal and removal of the uterus 

After clamping the bilateral cut ends of the vaginal wall with the curved Kocher forceps to 
avoid slippage, a towel gauze is placed in the Douglas’ pouch, and the bladder is displaced 
downward sufficiently with a bladder retractor. The uterus is then elevated, and the cutting 
site is confirmed by palpation to avoid cutting into the uterine cervix, and the vaginal wall is 
clamped with the large and curved Kocher forceps to prevent any escape of endometrial 
carcinoma tissue (Fig. 16). The vaginal wall in the vaginal convexity is cut with an electric 
knife, and the inside of the vagina is disinfected with an Isodine cotton swab. After gauze is 
inserted into the vagina to prevent leakage of intravaginal secretory fluid, the vaginal wall is 
clamped, held, and pulled with the long and straight Kocher forceps while incising the 
vaginal wall. 

 
Fig. 16. Cutting of the vaginal canal and removal of the uterus. 
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Fig. 16. Cutting of the vaginal canal and removal of the uterus. 
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Fig. 17. Vaginal wall suture. 

2.3.14 Vaginal wall suture 

First, the bilateral vaginal wall cut ends are subjected to simple suture ligation with a blunt 
needle, 1-0 control release Vicryl, and cut, and the anterior and posterior portions of the 
vaginal wall are sutured by Z suture and pulled (Fig. 17). Because bleeding is likely to occur 
from the bilateral cut ends of the vaginal wall, particular caution is required. Taking into 
consideration prevention of shortening of the vaginal canal and the patient’s QOL, including 
the postoperative sex life in individual cases, the cut ends of the vaginal wall are opened 
and sutured in a continuous fashion to keep the length of the vagina. When 
lymphadenectomy is performed, the retroperitoneum should not be sutured to allow for 
smooth drainage of lymph, and a closed-end drain should be inserted through the 
abdominal wall and retained in the pelvic floor. 
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2.3.15 Confirmation of hemostasis and abdominal wall suture 

After arrest of bleeding from the posterior aspect of the detached bladder, the cut end suture 
site on the vaginal wall, en bloc cut ends of the vesicouterine ligament, cardinal ligament, 
and deep layer of the sacrouterine ligament, the cut end of the sacrouterine ligament, inside 
the pelvic cavity, and the cut sites is confirmed, double ligation of the bilateral 
infundibulopelvic ligament and round ligament of the uterus is performed. In cases of 
bleeding from the connective tissue, Z sutures with 3-0 silk thread are employed, and the 
simple suture thread of the vaginal cut ends is cut off. The pelvic peritoneum is opened, and 
Seprafilm is attached to the bilateral retroperitoneal spaces for preventing adhesion. After 
putting the rectum back in its original position, the laparotomy incision is closed. The gauze 
count, including towel gauze, is confirmed by the doctors and nurses before closure of the 
incision. For closure of the laparotomy incision, the peritoneum is sutured continuously 
with a 2-0 Surgisorb cutting needle, and the cut ends of the fascia are sutured at 2 or 3 sites 
by a simple ligation suture with #1 Surgilon. The fascia should be sutured continuously 
with a #1 Polysorb blunt needle, while simple ligation is carried out at 2 or 3 sites to prevent 
abdominal wall hernia. The skin is closed by simple ligation suture by the mattress suture 
technique with 1-0 nylon thread, with the skin edges between the ligations are 
approximated with a Steri-strip. Finally, the vaginal wall is retracted with a vaginal 
speculum to remove gauze, and absence of bleeding from the vaginal wall cut ends is 
confirmed. The operation is ended after the absence of any remaining gauze is confirmed on 
a plain radiograph taken just before the end of the surgical procedure. 

3. Materials and methods 
Between December 1987 and December 2002 we performed modified radical type II 
hysterectomy with bilateral salpingo-oophorectomy including systematic pelvic and para-
aortic lymphadenectomy, and peritoneal cytology in 284 endometrial carcinoma patients 
according to the classification of the International Federation of Gynecology and Obstetrics 
(stage IA, n=66; stage IB, n=96; stage IC, n=33; stage IIA, n=5; stage IIB, n=20; stage IIIA, 
n=28; stage IIIC, n=28; and stage IV, n=8, Announcements FIGO stage, 1989) who gave 
informed consents at our institute. Systematic pelvic and para-aortic lymphadenectomy 
included complete dissection of lymph nodes from the femoral ring caudally to the lower 
margin of the renal vessels. No patients had intraabdominal residual lesions after surgery. 
Other inclusion criteria were as follows: Eastern Cooperative Oncology Group (ECOG) 
performance status of 0 to 2, age 75 years or younger, normal bone marrow, renal, liver, and 
cardiac function. The mean age (range) was 56 (26-75) years, with the median follow-up 
being 70 (24-189) months, and there were 88 and 196 pre- and postmenopausal patients, 
respectively. Histological examination showed 257 endometrioid adenocarcinomas (grade 1, 
n=129; grade 2, n=101, grade 3, n=27), 16 adenosqamous carcinomas, 8 serous 
adenocarcinomas and 3 clear cell adenocarcinomas. The patients with a tumor confined to 
the uterus (stage IC and II) for intermediate group were treated by 3 courses of CEP 
(cyclophosphamide 750mg/m2, epirubicin 50mg/m2, and cisplatin 75mg/m2) regimen 3-4 
weeks apart and patients with intrapelvic lesions involving adnexa and/or pelvic lymph 
node (PLN) for high risk group were treated by 5 courses. In addition, 10 courses were 
given in the patients with extrapelvic lesions involving para-aortic lymph node (PAN) for 
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high risk group. We have no indication for adjuvant radiotherapy in patients with 
endometrial carcinoma in this protocol. These anti-cancer agents were administered 
intravenously on Day 1. Univariate analysis for recurrence risk factors was performed by 
the X² test. Recurrence risk factors for endometrial carcinoma ware analyzed for 
multivariate logistic regression using StatView (SAS Institute Inc.) Version 5.0. P-values of 
less than 0.05 were considered to be statistically significant.  

4. Results and discussion 
The overall incidence of retroperitoneal lymph node (RLN) metastasis assessed by 
systematic pelvic and para-aortic lymphadenectomy was 12.0% (34/284) in Stage I-IV 
endometrial carcinoma, and incidences of PLN and PAN metastasis were 9.2% (26/284) and 
7.4 % (21/284), respectively. However, PAN metastasis rate is 50% (13/26) in patients with 
PLN metastasis. Thirteen patients (4.6%) had lymph node metastasis in the pelvic region 
alone, 8 (2.8%) in the para-aortic region alone and 13 (4.6%) in both regions. This low 
incidence of isolated PAN metastasis was possibly considered due to many early stage I 
diseases, and para-aortic lymphadenectomy should be performed in high risk patients with 
intrapelvic extention, for example, PLN metastasis or ovarian metastasis. We are now 
performing systematic pelvic lymphadenectomy and resect in clinically suspicious PAN 
metastasis for high risk patients. The incidence of RLN metastasis by histological 
examination was 6.2% (8/129) in grade 1, 12.0% (12/101) in grade 2, 18.5% (5/27) in grade 3, 
25.0% (4/16) in adenosquamous carcinoma, 50.0% (4/8) in serous adenocarcinoma and 
33.3% (1/3) in clear cell adenocarcinoma. The incidence of lymph node metastasis was lower 
in endometrioid adenocarcinoma grade 1 than in endometrioid adenocarcinoma grade 2/3, 
and there was also a high incidence of lymph node metastasis in the histological subtypes, 
so-called adenosquamous carcinoma, serous carcinoma, and clear cell adenocarcinoma. The 
average number (range) of dissected nodes was 24.7 (10-62) for PLN and 10.1 (5-47) for 
PAN. We had more of operating time as well as blood loss for this operation, but this is 
clinically within permissible limits because there was no need to give a blood transfusion to 
the patients . Operating time and blood loss (mean average ± standard deviation: SD), in 
modified radical hysterectomy including systematic pelvic and para-aortic 
lymphadenectomy, were 222±61.6 min and 545±301 ml, respectively. There was no severe 
lymphedema associated with systematic lymphadenectomy.  

One of the main postoperative adjuvant treatments is radiation and vaginal brachytherapy, 
however, there are few papers dealing with long-term survival in patients with systematic 
retroperitoneal lymphadenectomy followed by postoperative adjuvant chemotherapy. PAC 
(cisplatin, doxorubicin and cyclophosphamide) is one of the most commonly used regimens 
in endometrial carcinoma, and the less cardiotoxic analog epirubicin seemed to have the 
same activity as doxorubicin. Gadducci et al., (1999) described that the combination of 
cisplatin, epirubicin, and cyclophosphamide had good activity in advanced or recurrent 
endometrial carcinoma. Therefore, we examined recurrence risk factors over the past 10 
years in patients with surgically staged endometrial carcinoma followed by postoperative 
CEP regimen. Postoperative adjuvant CEP chemotherapy was performed in 58 patients with 
a tumor confined to the uterus (Stages IC and II) in 3 courses 3-4 weeks apart and in 43 
patients with extrauterine lesions involving adnexa and/or PLN in 5 courses, and also in 21 
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patients with PAN metastasis in 10 courses. No patient required major modification of the 
treatment modality of the postoperative adjuvant chemotherapy because of acute 
myelosuppression or gastrointestinal disorder (Hiura et al., 2010). Gynecologic Oncology 
Group (GOG) randomized trial (Randall et al., 2006) showed that AP (doxorubicin and 
cisplatin) chemotherapy significantly improved progression-free and overall survival 
compared with WAI (whole-abdominal irradiation) in patients with Stages III or IV 
endometrial carcinoma with a maximum of 2cm of postoperative residual disease. Paclitaxel 
(Lissoni et al., 1996) is active in patients with endometrial cancer pretreated with PAC, and 
also carboplatin (Burke et al., 1993) has definite activity in endometrial carcinoma and offers 
a well-tolerated palliative therapeutic alternative. Phase III randomized study of 
doxorubicin, cisplatin, paclitaxel, and filgrastin (G-CSF) versus carboplatin and paclitaxel in 
patients with stage III or IV or recurrent endometrial cancer (GOG 209) is now analyzing 
(National Cancer Institute, 2011). 

Recurrence was detected in 20 (7.0%) cases (vaginal stump: 2, pelvic cavity: 2, external 
lymph node: 1, pelvic cavity + vaginal stump: 1, lung: 7, pleura: 1, PAN: 2, liver + 
abdominal cavity: 1, bone: 1, ascites: 1, pelvic cavity + abdominal cavity: 1) with a median  

Stage Local Distant Local + Distant 

 
I/II 
(5) 

 
Vaginal stump (1) 

Lung (2) 
Pleura(1) 
PAN (1) 

 

 
 

III/ IV 
(15) 

Vaginal stump (1) 
Pelvic cavity (2) 
External LN (1) 
Pelvic cavity + Vaginal 
stump(1) 

Lung (5) 
Liver + Abdominal 
cavity (1) 
PAN (1) 
Bone (1) 
Ascites (1) 

 
 
Pelvic cavity + Abdominal  
cavity (1) 

Recurrence rate :7%(20/284)，PAN:Para-aortic lymph node, LN: Lymph node 

Table 1. Sites of recurrence in endometrial carcinoma 

CR (4) + PR (5) 

CR; Lung (1), PAN (1), Vaginal stump (1)  
       Pelvic cavity + Vaginal stump (1) 

PR: Pelvic cavity (2), External LN (1), PAN(1), 
       Liver + Abdominal (1) 

SD (4) + PD (2) 
SD: Lung (1), Pleura (1), Pelvic cavity + Abdominal cavity (1) 
      Vaginal stump (1) 

PD: Lung (2) 

Response rate: 9/15 (60%), PAN: Para-aortic lymph node, LN: Lymph node,  
CR: Complete response, PR: Partial response, SD: Stable disease, PD: Progressive disease 

Table 2. Response rate in recurrent endometrial carcinoma 
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disease-free interval from initial surgery of 689 days. One vaginal stump recurrence (0.5%) 
in stage I/II and six cases of locoregional recurrence (vaginal stump: 1, pelvic cavity: 2, 
external lymph node: 1, pelvic cavity + vaginal stump: 1, pelvic cavity + abdominal cavity: 1, 
9.4%) in stage III/IV were recognized (Table. 1). There were four cases of distant recurrence 
(1.8%) in stage I/ II. The incidence of local recurrence in stage I/II was extremely lower 
more than expected. The response rate to chemotherapy or radiotherapy for recurrent 
diseases was 60.0 (9/15) % (Table. 2). Six cases of locoregional recurrence and nine cases of 
distant recurrence were treated by radiotherapy and chemotherapy, respectively. Disease 
control rate (complete response: CR/particular response: PR/stable disease: SD) showed 
86.7% (13/15). The response rate to chemotherapy or radiotherapy for recurrence disease 
was comparatively good. The incidence of recurrence by histological examination was  2.3% 
(3/129) in grade I, 8.9% (9/101) in grade II, 7.4% (2/27) in grade III, 12.5% (2/16) in 
adenosqamous carcinoma, 37.5% (3/8) in serous adenocarcinoma and 33.3% (1/3) in clear 
cell adenocarcinoma (Table 3). The incidence of recurrence was more lower in endometrioid 
adenocarcinoma grade I than in endometrioid grade 2/3, and there was a high incidence of 
recurrence in the histological subtypes, adenosquamous carcinoma, serous adenocarcinoma, 
and clear cell adenocarcinoma. Recurrence risk factors by univariate analysis were 
menopause (p=0.0099), histology (p=0.005), FIGO stage (p<0.0001), myometrial invasion 
(p<0.0001), adnexal metastasis (p=0.0009), lymphvascular space invasion (p<0.0006), tumor 
diameter (p=0.0076), peritoneal cytology (p=0.039), and RLN metastasis (p=0.0009) (Table 4). 
Cervical involvement (p=0.3092) was not recognized as a recurrence risk factor. A 
multivariate analysis showed that menopause (p=0.029) and FIGO stage (p=0.0369) were the 
most significant predictors of recurrence (Table 5). The careful follow-up is always required 
in endometrial carcinoma with the independent risk factors including menopause and FIGO 
stage III/IV.  

Histological type No. of Patients Incidence 

Endometrial adenocarcinomas   

 Grade I 129 3 
 (2.3) 

 Grade II 101 9 
 (8.9) 

 Grade III 27 2 
 (7.4) 

Adenosquamous carcinomas 16 2  
(12.5) 

Serous adenocarcinoma 8 3  
(37.5) 

Clean cell adenocarcinoma 3 1  
(33.3) 

Table 3. Incidences of recurrence by histological examination 
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No. of Patients 
Total (N) Recurrence (%) p-value 

Menopause    

Premenopause   87 1 (1.5) 0.0099 

Postmenopause 197 19 (9.6)  

Histology    

 G1 129 3 (2.3) 0.005 

 G2, 3 and others 155 17 (10.9)  

Cervical involvement   

 Negative 247 16 (6.5) 0.3092 

 Positive 37 4 (10.8)  

FIGO stage    

I / II 220 5 (2.3) ＜0.0001 

 III/ IV 64 15 (23.4)  

Myometrial invation   
≦1/2 201 5 (2.5) ＜0.0001 

＞1/2 83 15 (18.1)  

Adenexal metastasis    

Negative 265 14 (5.3) 0.0009 

Positive 19 6 (31.6)  

Lymph vascular space invasion   

Negative 166 4 (2.4) ＜0.0006 

Positive 118 16 (13.6)  

Tumor diameter    
≦4㎝ 171 6 (3.5) 0.0076 

＞4㎝ 113 14 (12.4)  

Peritoneal cytology    

Negative 251 13 (5.2) 0.039 

Positive 33 7 (21.2)  

RLN metastasis    

Negative 258 14 (5.4) 0.0009 

Positive 26 6 (31.6)  

RLN: Retroperitoneal lymph node 

Table 4. Recurrence risk factors by univariate analysis in endometrial carcinoma 
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 p-value Odd ratio 95%CI 

Menopause 
   Premenopause/ Postmenopause 

 
0.029 

 
9.553 

 
1.295-72.449 

Histology 
   G1/G2, 3 and others 

 
0.0663 

 
3.253 

 
0.923-11.460 

FIGO stage 
   I, II/III, IV 

 
0.0369 

 
4.017 

 
1.088-14.830 

Myometrial invasion 
  ≦ 1/2 / ＞1/2 

 
0.2452 

 
1.945 

 
0.633-5.974 

Lymph vascular space invasion 
   Negative / Positive 

 
0.2128 

 
2.079 

 
0.657-6.576 

Tumor diameter 
   ≦ 4cm / ＞4cm 

 
0.1629 

 
2.025 

 
0.751-5.458 

RLN metastasis 
   Negative / Positive 

 
0.1773 

 
2.245 

 
0.671-7.265 

CI: Confidence interval, RLN: Retroperitoneal lymph node. 

Table 5. Recurrence risk factors by multivariate analysis in endometrial carcinoma 

5. Conclusion 
In modified radical hysterectomy, the uterus should be extirpated with the cardinal 
ligament allowing an extra 1.5-2.0 cm margin of the vaginal wall. The key point of the 
technique is formation of a ureteral tunnel during the dissection of the anterior layer of the 
vesicouterine ligament, while lightly pulling the ureter with tweezers, Cooper scissors and 
ureteral retractors. Modified radical hysterectomy has a broad range of applications, being 
positioned in between total hysterectomy and radical hysterectomy. This surgical technique 
has the advantage that postoperative urinary disturbances and other complications are 
minimized if the surgical candidates are selected appropriately. This surgical procedure 
could contribute to reduce locoregional recurrence, especially vaginal stump in stage I/II. It 
is suggested that management of endometrial carcinoma with risk factors by appropriate 
surgery and adjuvant chemotherapy is very important for preventing both locoregional and 
distant recurrence. Thus, further application of this technique is expected. 
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1. Introduction 
The most significant advancement in in reducing surgical morbidity in gynaecology over the 
last two decades has been an increased application of minimal invasive surgical techniques 
for both benign and malignant gynaecological disease requiring a subtotal, simple, or 
radical hysterectomy. 1,2,3,4,5,6. 

Many variations of the procedures of laparoscopic assisted hysterectomy have been 
described, that vary principally by the extent of surgery performed via the laparoscopic 
route. The training and skill of the surgeon and equipment available may influence the 
extent of surgery performed via the laparoscope. This in turn has the potential impact on the 
clinical outcomes, such as perioperative complication rate and resource utilization outcomes 
such as readmission rate and post-surgical care. 

Several attempts have been made to standardize the extent of surgery by minimal access 
approach by using a system of classification 7,8. Unfortunately the clinical results 
published on this topic, in the literature seldom adhere to these classifications when 
describing their outcomes. The reluctance to adhere to these classifications may be due to 
the complexity of the classifications, with numerous subgroups in each type of the main 
four Types described by AAGL. Besides, this classification does not extend to more 
radical hysterectomies required for malignant conditions such as endometrial and cervical 
cancers. 

Simplifying the classification described by AAGL for both subtotal and total 
hysterectomies by MIS and extending the classification to include pelvic and Para aortic 
lymphadenectomy and Piver’s 9 classification of radical hysterectomy may be more useful 
to standardize and compare surgical outcomes by MIS in future. It is essential that 
surgeons have advanced laparoscopic skill recognised by their national or international 
governing body for training, before undertaking these procedures in the interest of their 
patients. The National Institute for Health and Clinical Excellence (NICE) of U.K. has 
recently issued the guidance on laparoscopic radical hysterectomy for early cervical 
cancer and emphasised the importance of adequate higher training in MIS for surgeons 
undertaking these procedures. (2010)10. 
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2. Laparoscopic assisted hysterectomy for benign gynaecological disease 
In the past two decades there has been a vast number of publications on laparoscopic 
hysterectomy: prospective, retrospective, randomised studies and met-analysis evaluating 
the complications, benefits to patients, cost to health services and quality of life. There are 
equal numbers of proponents of this surgical technique as there are for conventional 
hysterectomy by laparotomy and vaginal hysterectomy. The complication rates reported in 
earlier multicentre studies showed a higher complication rate 2, 11,12, 13 similar rates 3, 14, and 
lower complications with laparoscopic approach 15. 

3. Laparoscopic hysterectomy with pelvic lymphadenectomy  
Childers and Surwit proposed laparoscopic staging as an alternative for early endometrial 
cancer 16. Several studies since have shown that this approach is associated with a shorter 
hospitalisation, faster recovery, lower complications when compared to open surgery. 5, 17, 18. 
Meta analysis of 17 prospective and retrospective studies showed that laparoscopic 
approach to surgical treatment for women with endometrial cancer had lower complications 
and no significant difference in recurrent rates or disease free survival 19,20.  

4. Laparoscopic radical hysterectomy with pelvic lymphadenectomy 
Over a thousand laparoscopic radical hysterectomies have been performed to-date, 21,22,23,24. 
However, laparoscopic surgery has not gained popularity amongst gynaecological 
oncologists. Many gynaecologists have been slow to adopt laparoscopic approach to radical 
hysterectomy largely due to prolonged learning curve, complexity of the procedure, 
technical challenges leading to prolonged operating time and surgeon’s fatigue. The 
disadvantages of the laparoscopic approach which includes, two dimensional view, 
decreased range of movements, reduced degree of freedom of instruments and dependents 
on the skill of assistants. Wattiez et al 25 in a series of 1,647 cases showed the learning curve 
for total laparoscopic hysterectomy is prolonged and the technique requires a high level of 
expertise and training as recommended by NICE 10. The complications with laparoscopic 
hysterectomy have been reported to be higher when performed by less experienced 
surgeons. Although patients treated with laparoscopic approach have been shown to 
experience less intraoperative blood loss, less post-operative pain and ileus, and short 
hospital stay than those who had conventional open hysterectomy 26, minimal invasive 
surgery (MIS) is still an exception and not the rule in most gynaecologist practice.  

5. Surgical robot – de Vinci surgical system (intuitive surgical inc.) (Fig 1.)

This robotic system was introduced in 1999 which is comprised of three components, the 
patient side surgical cart, the vision system, and the surgical console (fig 2). The surgeon’s 
console is located remotely from the patient. The surgeon is seated at the console to control the 
robotic arms which hold the instruments within the patient’s abdomen. With the aid of 
stereoscopic viewer, hand manipulators and foot pedals, the surgeon is able to conduct the 
surgery with greater precision and ease. The second component is the de Vinci 3D optics which 
consists of a sophisticated stereoscopic digital camera through a 12 mm endoscope (fig 3). 
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Fig. 1. da Vinci robot 

 
Fig. 2. Console 

 
Fig. 3. 3D optics 

The camera consists of two high definition units which recreate a true 3D colour image 
which is viewed by the surgeon at the console. The camera allows for up to 12 x 
magnification of the operating field, opening up the possibility of performing microsurgical 
procedures as well as spotting and managing small blood vessels to reduce bleeding and 
performing nerve sparing surgical dissection (fig 4). Three cameras are available for use on 
the de Vinci system, one straight and two angled cameras (up and down pointed), which 
allows the surgeon the options of viewing all nooks and corners of the pelvis and abdomen. 
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Fig. 4. Products 

The third component is the surgical cart which is composed of three to four arms for 
controlling the 3D camera and two to three surgical instruments. The robotic instruments 
are “wristed”, thereby providing 7 degrees of freedom (df) compared with 4 df with 
traditional laparoscopy (fig 5). The robotic instruments are controlled by the principal 
surgeon who sits away from the patient at the surgical console via two “masters”. The 
movements of the surgeon’s arms and legs are translating in real time to the robotic 
instruments inside the patient’s abdomen and are processed and scaled to reduce any 
tremor and thus enhance precision of movements and avoid tissue trauma.  

 
Fig. 5. Instruments 

The surgical instruments and a stereoscopic video camera all work in unison during 
surgery. The hand-like surgical instruments move with 7 (df) and two degrees of axial 
rotation (fig 5). The surgical masters are placed in line with the surgeon’s field of vision in 
order to restore a more intuitive eye-hand coordination than that experienced with 
traditional laparoscopy. The foot controlled pedals on the surgical console enable the 
surgeon to control and zoom the camera which gives complete control over the surgical 
field, unlike the traditional laparoscopy where the surgeon relies on the assistant to control 
the camera.  

6. Robotic-assisted total hysterectomy technique 
The steps of surgical technique are similar to those in an open or laparoscopic surgical 
approach, which include careful preparation of the vascular pedicles prior to ligation by 
bipolar, mono-polar energy sources or other energy sources (Harmonic scalpel, En seal, 
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Ligasure) for vessel sealing as described earlier 27. There has been an increase in the use of 
robotic assisted technique over laparoscopic approach for minimal invasive surgery and 
hysterectomy in the past five years in the United states . This popularity of robotic approach 
may be attributed to greater degrees of freedom of movement, 3D viewing and ease of intra-
corporal suturing and less steep learning curve when compared to laparoscopic approach. 
Laparoscopic hysterectomy has been shown to have a longer operative time compared to 
robotic surgery, with comparable blood loss, length of hospital stay and post-operative 
complications 28. Others have shown that robotic surgery has a lower operating time when 
compared to laparoscopic surgery and decreased hospital stay, less blood loss and lower 
conversion to open surgery 29. 

7. Robotic assisted hysterectomy & radical hysterectomy with pelvic +/- para-
aortic lymphadenectomy in gynaecological oncology 
Patients with endometrial cancer often are obese, elderly with increased incidents of medical 
comorbidities including diabetes and cardiovascular disease. The advantages of 
laparoscopic minimal invasive surgery in women with endometrial cancer have been shown 
by several studies, in the reduction of hospital stay, quicker recovery, lower incidents of 
thromboembolic complications and post-operative infections 5,30,31,32,33. 

Since 2005 the use of robotic assisted MIS has gained popularity in gynaecological oncology. 
Robotic assisted surgery offers 3D, high definition visualisation in a stable field, more 
intuitive instrument control, better ergonomics and increased dexterity 4,34,35. 

Unlike laparoscopic technique, once the patient is docked to the robot, the Trendelenburg 
position cannot be reversed without undocking the patient. At 30 degrees steep 
Trendelenburg position, there is a hypothetical risk of higher inspiratory pressure due to 
reduced ventilatory compliance which may compromise the advantages of MIS in obese and 
elderly women, which is frequently to co-morbidity in women with endometrial cancer. 
However, studies this far have not shown any increased risk using robotic assisted surgery 
in these high risk women with endometrial cancer, when compared to laparoscopic or open 
surgery. Table 1 shows comparison between open laparoscopic and robotic surgery in 
women with endometrial cancer 36, 39,40,41. The rate of conversion to laparotomy has been 
reported between 3% to 16%, 36, 37, 38. Older women had lower risk of surgical complications 
with laparoscopic vaginal approach 43, 44 yet implementation of laparoscopic surgery in these 
patients is low. In a prospective study Vakin et al showed that using robotic assisted 
technique in elderly patients with endometrial cancer had similar overall outcomes when 
compared with younger patients with endometrial cancer, despite having significantly more 
co-morbidities and more advanced disease 38. Quality of life and patient satisfaction have 
shown to be superior with robotic assisted approach 38, which could be due to lower post-
operative pain hence reduce intake of narcotic analgesics.  

In 2006 Sert et al 45 described the first robotic assisted radical hysterectomy for early stage 
cervical cancer (stage IB1). They performed type III robotic assisted radical hysterectomy 
with estimated blood loss of 200 ml with no intra-operative or post-operative complications. 
The patient was discharged home four days later. Over the past five years several reports 
have been published on the robotic assisted radical hysterectomy 46,47,48,49,50. Table II shows 
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Author 
 
Year 
No of patients 

Cardenas  et al  
 
(2010) 
(N=257) 

Jung et al  
 
(2010) 
(N=109) 

Bell et al 
 
(2008) 
(N=110) 

Boggess et al 
 
(2008)  
(N=322) 

Operating  
Time 

R > L R=L=A R=L>A A<R<L 

Blood Loss R < L R=L<A R=L<A R< L or A 
LN Yield R = L R=A>L 

 
R=L=A R> L or A 

Hospital Stay - R=L<A R=L<A R< L or A 
Complication rate R = L R=L<A R<A<L R<L 

(Conversion:  R=L) 
(R = robotic, L = laparoscopic, A = abdominal surgery, LN = Lymph nodes) 

Table 1. Outcomes of robotics hysterectomy and pelvic lymphadenectomy 
 

Study No of 
cases 

Op. Time Blood loss 
(ml) 

Lymph 
node(mean) 

Hosp. Stay 
(days) 

Complications 

Maggioni 40 272 78 20.4 3.7 

Nerve injury (2) 
Bowel injury (1) 
Transfusion (3) 
Vaginal dehiscence (3) 
Hernia (1) 
Recurrence (5) 
DOD (1) 

Lowe 42 215 
(median) 

50 
(median) 

25 
(median) 

1 
(median) 

Conversion (1) 
Ureteric injury (1) 
Bladder injury (1) 
Infection (3) 
DVT (1) 

Persson 64 262 150 26 
(median) - 

Vaginal dehiscence (5) 
Pelvic abscess  (7) 
Lymphoedema (13) 
Ureteric stenosis (1) 
Nerve injury (9) 
Hernia (3) 
DVT (2) 

Canterell 63 213 
(median) 

50 
(median) 

29 
(median) 

1 
(median) 

Vaginal dehiscence (1) 
Nodal metastases (5) 
Positive margins (1) 
Recurrence (1) 

Table 2. Outcomes of Robotic Radical Hysterectomy 

some of the reported series with their outcomes. Although the recurrence rates seem to be 
equivalent to those after laparotomy and laparoscopic hysterectomies, long term follow up 
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is still necessary. The intra-operative and post-operative morbidity of robotic assisted total 
hysterectomy are similar or sometimes less than those reported following open and 
laparoscopic hysterectomies.  

To date, there are no randomised trials comparing the robotic assisted approach to radical 
hysterectomy, laparoscopy and laparotomy. There is an on-going phase III randomised 
clinical trial comparing the three techniques of radical hysterectomy in women with early 
stage cervical cancer, developed and designed by the Gynaecology Oncology Committee 
from American Association of Gynaecologic Laparoscopists 51. The outcome of this trial may 
shed more light on the future approach to radical hysterectomy. 

The potential for robotic assisted surgical devices to revolutionize complex surgery by 
reducing surgical morbidity, improving quality of life, minimising hospital stay which in 
turn reduced costs to the Health Service, is a high possibility in the near future.  

8. Conclusions 
Minimal invasive surgery ,both laparoscopic and roboticassissted surgery are alternative 
techniques to conventional open hysterectomy. However the training required to use these 
techniques, is an important factor to minimize complications during surgery. The reduced 
hospital stay., quicker recovery and increased patient satisfaction with these new 
approaches makes minimal invasive surgery certainly a viable challenge to conventional 
hysterectomy. 
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R=L=A R> L or A 

Hospital Stay - R=L<A R=L<A R< L or A 
Complication rate R = L R=L<A R<A<L R<L 

(Conversion:  R=L) 
(R = robotic, L = laparoscopic, A = abdominal surgery, LN = Lymph nodes) 

Table 1. Outcomes of robotics hysterectomy and pelvic lymphadenectomy 
 

Study No of 
cases 

Op. Time Blood loss 
(ml) 

Lymph 
node(mean) 

Hosp. Stay 
(days) 

Complications 

Maggioni 40 272 78 20.4 3.7 

Nerve injury (2) 
Bowel injury (1) 
Transfusion (3) 
Vaginal dehiscence (3) 
Hernia (1) 
Recurrence (5) 
DOD (1) 

Lowe 42 215 
(median) 

50 
(median) 

25 
(median) 

1 
(median) 

Conversion (1) 
Ureteric injury (1) 
Bladder injury (1) 
Infection (3) 
DVT (1) 

Persson 64 262 150 26 
(median) - 

Vaginal dehiscence (5) 
Pelvic abscess  (7) 
Lymphoedema (13) 
Ureteric stenosis (1) 
Nerve injury (9) 
Hernia (3) 
DVT (2) 

Canterell 63 213 
(median) 

50 
(median) 

29 
(median) 

1 
(median) 

Vaginal dehiscence (1) 
Nodal metastases (5) 
Positive margins (1) 
Recurrence (1) 

Table 2. Outcomes of Robotic Radical Hysterectomy 

some of the reported series with their outcomes. Although the recurrence rates seem to be 
equivalent to those after laparotomy and laparoscopic hysterectomies, long term follow up 
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is still necessary. The intra-operative and post-operative morbidity of robotic assisted total 
hysterectomy are similar or sometimes less than those reported following open and 
laparoscopic hysterectomies.  

To date, there are no randomised trials comparing the robotic assisted approach to radical 
hysterectomy, laparoscopy and laparotomy. There is an on-going phase III randomised 
clinical trial comparing the three techniques of radical hysterectomy in women with early 
stage cervical cancer, developed and designed by the Gynaecology Oncology Committee 
from American Association of Gynaecologic Laparoscopists 51. The outcome of this trial may 
shed more light on the future approach to radical hysterectomy. 

The potential for robotic assisted surgical devices to revolutionize complex surgery by 
reducing surgical morbidity, improving quality of life, minimising hospital stay which in 
turn reduced costs to the Health Service, is a high possibility in the near future.  

8. Conclusions 
Minimal invasive surgery ,both laparoscopic and roboticassissted surgery are alternative 
techniques to conventional open hysterectomy. However the training required to use these 
techniques, is an important factor to minimize complications during surgery. The reduced 
hospital stay., quicker recovery and increased patient satisfaction with these new 
approaches makes minimal invasive surgery certainly a viable challenge to conventional 
hysterectomy. 
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1. Introduction 
The most common indication for emergency peripartum hysterectomy is severe uterine 
hemorrhage, which cannot be controlled by conservative measures. Such hemorrhage may 
be due to abnormal placentation (eg, placenta praevia and placenta praevia accreta), uterine 
atony, uterine rupture, leiomyomas, coagulopathy, over distension of the uterus (multiple 
pregnancy, polyhdramnios), or laceration of the uterine vessel(s), which is not treatable by 
conservative measures. The relative frequency of these conditions varies among series, and 
is dependent upon the patient’s population and practice patterns. Emergency peripartum 
hysterectomy is a life saving surgical procedure, which is usually carried out for postpartum 
haemorrhage, after a sequence of interventions are not successful. Advent of newer medical 
/conservative surgical methods of controlling postpartum haemorrhage, have reduced the 
incidence and indications of emergency peripartum hysterectomy. Sophistication in 
obstetric care and blood transfusion services has improved the outcome, especially in 
developed countries.  

1.1 Emergency Peripartum Hysterectomy 

Emergency hysterectomy refers to the surgical removal of the uterus, following an 
unexpected and sudden event that must be dealt with urgently by carrying out the 
procedure. When it is carried out on a pregnant uterus within 24 hours after delivery, it is 
termed emergency peripartum hysterectomy. This life saving obstetric procedure has been 
in use for more than 200 years, but it was in 1876 that Edward Porro published the first 
successful case report of this procedure, in which the mother and baby survived.  

In developing countries, a variable incidence of 2 to 6 per 1000 births has been reported, 
compared to 0.2 to 2.7 per 1000 births from developed countries. In Nigeria, the incidence of 
emergency peripartum hysterectomy ranges from 1.8 to 5.4 per 1000 births. In Pakistan, an 
incidence of 5.6 per 1000 births was reported, in India 2.6 per 1000 births, and in the United 
States of America (USA) 1.2 to 2.7 per 1000 births. Lower incidence was reported in 
European countries like Norway, where 0.2 per 1000 births was reported, in Ireland and 
Netherlands 0.3 per 1000 births was reported from both countries.  

The increasing incidence of the procedure in developed countries like USA and Canada, 
despite proper utilization of effective antenatal and delivery facilities, has been attributed to 
the increasing caesarean section rate, which predisposes to placenta praevia and placenta 
praevia accreta, which are now the leading indications for emergency peripartum 
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obstetric care and blood transfusion services has improved the outcome, especially in 
developed countries.  

1.1 Emergency Peripartum Hysterectomy 

Emergency hysterectomy refers to the surgical removal of the uterus, following an 
unexpected and sudden event that must be dealt with urgently by carrying out the 
procedure. When it is carried out on a pregnant uterus within 24 hours after delivery, it is 
termed emergency peripartum hysterectomy. This life saving obstetric procedure has been 
in use for more than 200 years, but it was in 1876 that Edward Porro published the first 
successful case report of this procedure, in which the mother and baby survived.  

In developing countries, a variable incidence of 2 to 6 per 1000 births has been reported, 
compared to 0.2 to 2.7 per 1000 births from developed countries. In Nigeria, the incidence of 
emergency peripartum hysterectomy ranges from 1.8 to 5.4 per 1000 births. In Pakistan, an 
incidence of 5.6 per 1000 births was reported, in India 2.6 per 1000 births, and in the United 
States of America (USA) 1.2 to 2.7 per 1000 births. Lower incidence was reported in 
European countries like Norway, where 0.2 per 1000 births was reported, in Ireland and 
Netherlands 0.3 per 1000 births was reported from both countries.  

The increasing incidence of the procedure in developed countries like USA and Canada, 
despite proper utilization of effective antenatal and delivery facilities, has been attributed to 
the increasing caesarean section rate, which predisposes to placenta praevia and placenta 
praevia accreta, which are now the leading indications for emergency peripartum 
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hysterectomy in developed countries. Placenta praevia predisposes to primary postpartum 
haemorrhage, because of inefficient contraction and retraction of the lower uterine segment, 
following delivery of the baby or the placenta, while in addition, placenta praevia accreta 
may predispose to partial separation of the placenta, and with partial separation of the 
placenta, emergency peripartum hysterectomy is usually required to control haemorrhage. 
This may explain why placenta praevia accreta, is presently the commonest indication for 
emergency peripartum hysterectomy in developed countries, because most of their patients 
are booked and deliver in health facilities, assisted by skilled providers, which may have 
reduced the incidence of ruptured uterus in their obstetric practice, and uterine atony 
among the indications for emergency peripartum hysterectomy.  

The preeminence of placenta praevia/placenta praevia accreta, as an indication for 
emergency peripartum hysterectomy, has been reported globally. This may be because of 
the increasing caesarean section rate worldwide, and the concomitant rise in the incidence of 
placenta praevia and placenta praevia accreta. In developed countries like The United States 
of America, the caesarean section rate is at a record high of 31.1% of all births, representing 
an increase of 30% in the past decade, probably because litigation and request caesareans are 
becoming commoner. In Aminu Kano Teaching Hospital, Kano, Nigeria, there has been an 
increase of 12% in the caesarean section rate over the past decade, because of increasing 
awareness by the obstetricians, about reduction in maternal and perinatal morbidity, in 
order to ensure good quality of life. 

The association between placenta praevia/placenta praevia accreta and previous caesarean 
delivery has been reported. Placenta praevia was recorded in 4.4 per 1000 second-birth 
singletons, whose first births were delivered by caesarean section, and 2.7 per 1000 second-
birth singletons, whose first births were delivered vaginally. In The United States of 
America, caesarean section for live birth is associated with a 47% increased risk of placenta 
praevia, in second pregnancy with a singleton. Placenta praevia accreta occurs in up to 15% 
of women with placenta praevia, and more in cases with previous lower segment caesarean 
section scar, because of decidual deficiency.  

The higher incidence of emergency peripartum hysterectomy, in developing countries 
compared to developed countries, is because of the higher prevalence of risk factors of 
primary postpartum haemorrhage like, uterine fibroids in pregnancy, multiple pregnancy, 
grandmultiparity, cephalo-pelvic disproportion and prolonged obstructed labour/uterine 
rupture, previous caesarean section/myomectomy scar, and placenta praevia in developing 
countries, where majority of the maternity patients are unbooked, and deliver outside the 
health facilities unsupervised or poorly supervised. 

Essential obstetric care facilities are poorly developed in developing countries. Most of the 
rural public hospitals and health centres are not functional 24 hours of the day, coupled 
with poor road network and transportation systems to the cities, which result in delay in 
getting appropriate care in labour, with the result that 70% of deliveries are conducted 
outside the hospitals, by unskilled birth attendants or quacks, Traditional Birth Attendants 
(TBAs), Traditional Priests, Herbalists or Prophets. In Nigeria 16.9% of women delivered on 
their own without assistance from anyone. In Pakistan 89% of women deliver at home, of 
these 80% are delivered by TBAs. 

The high prevalence of unbooked patients, who labour and deliver outside the health 
facility poorly supervised in developing countries, has been attributed to socio-cultural 
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barriers and aversion to western oriented programs like antenatal care and hospital 
delivery, as well as low literacy levels, female socioeconomic disadvantage from male 
gender dominance, poverty, poor access to available health facilities that are not free or 
subsidized, and upsurge in the use of spiritual homes as maternity centres, because of the 
belief that pregnancy complications are a result of spiritual attacks.  

The likelihood that mothers will consult a health professional for antenatal care, increase as 
the mother’s educational level rises, increasing from 44% among women with no education, 
to 97% among those with college education, while the proportion of births that took place in 
health facilities, varies from 6% among uneducated women, to 73% among women with 
college education.  

The high prevalence of low adult literacy levels in developing countries, may account for the 
high prevalence of unbooked patients, who labour and deliver outside the health facility 
poorly supervised. Adult literacy rate, which is the share of literate persons in the population 
aged 15 years and older, is 57.1% in Nigeria, in a Demographic and Health Survey 2005-2008. 
This may explain why in Nigeria, 58% of the pregnant women received antenatal care from a 
skilled provider, 39% of births are assisted by a skilled provider, and 35% of births are 
delivered in a health facility. This calls for increasing female education and socioeconomic 
empowerment, if utilization of available antenatal care and delivery facilities is to improve, 
and the incidence of emergency peripartum hysterectomy is to reduce in developing countries.  

In developed countries, where the adult literacy levels approach 100%, 9 out of 10 patients 
(91%) are booked, and deliver in adequately equipped health facilities, with the assistance of 
a skilled provider. This, in addition to the higher sophistication of their populace, 
socioeconomic empowerment of the women, provision of adequate essential obstetric care 
facilities, high contraceptive prevalence rate and desire for small family size, may explain 
the lower incidence of emergency peripartum hysterectomy in developed countries.  

The amalgamation of closely related risk factors of emergency peripartum hysterectomy, 
that contributes significantly to the high maternal mortality in developing countries, like 
grandmultiparity, low socioeconomic class and unbooked status, is because 
grandmultiparity is associated with low socioeconomic class and unbooked status. The 
protective effect of primigravidity, may be because, risk factors of emergency peripartum 
hysterectomy like uterine rupture, uterine atony and placenta praevia/placenta praevia 
accreta are less common among them, and where primary postpartum haemorrhage occur, 
obstetricians will prefer the application of other techniques, that can be both life saving and 
uterus preserving to arrest haemorrhage. 

The high prevalence of grandmultiparity in developing countries is attributed to early girl 
marriage/childbearing, male gender dominance, low literacy level, poverty and low 
contraceptive prevalence rate. Early girl marriage/childbearing refers to adolescents less 
than 18 years at first marriage/pregnancy. In Nigeria, the median age at first marriage is 
18.3 years, and 23% of women age 15-19 years are mothers or presently pregnant. 

Contraceptive prevalence rate (CPR), which refers to the percentage of women of reproductive 
age (15 to 49 years), married or in a stable union, currently using, or whose partner is using 
any method of contraception at a given point in time, is low in developing countries, because 
the contraceptive prevalence in a community, has direct correlation with level of education.  

In Nigeria, where the adult literacy level is 57.1%, 15% of married women aged 15—49 years 
use any form of family planning, and 10% use modern methods of family planning, the 
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hysterectomy in developed countries. Placenta praevia predisposes to primary postpartum 
haemorrhage, because of inefficient contraction and retraction of the lower uterine segment, 
following delivery of the baby or the placenta, while in addition, placenta praevia accreta 
may predispose to partial separation of the placenta, and with partial separation of the 
placenta, emergency peripartum hysterectomy is usually required to control haemorrhage. 
This may explain why placenta praevia accreta, is presently the commonest indication for 
emergency peripartum hysterectomy in developed countries, because most of their patients 
are booked and deliver in health facilities, assisted by skilled providers, which may have 
reduced the incidence of ruptured uterus in their obstetric practice, and uterine atony 
among the indications for emergency peripartum hysterectomy.  

The preeminence of placenta praevia/placenta praevia accreta, as an indication for 
emergency peripartum hysterectomy, has been reported globally. This may be because of 
the increasing caesarean section rate worldwide, and the concomitant rise in the incidence of 
placenta praevia and placenta praevia accreta. In developed countries like The United States 
of America, the caesarean section rate is at a record high of 31.1% of all births, representing 
an increase of 30% in the past decade, probably because litigation and request caesareans are 
becoming commoner. In Aminu Kano Teaching Hospital, Kano, Nigeria, there has been an 
increase of 12% in the caesarean section rate over the past decade, because of increasing 
awareness by the obstetricians, about reduction in maternal and perinatal morbidity, in 
order to ensure good quality of life. 

The association between placenta praevia/placenta praevia accreta and previous caesarean 
delivery has been reported. Placenta praevia was recorded in 4.4 per 1000 second-birth 
singletons, whose first births were delivered by caesarean section, and 2.7 per 1000 second-
birth singletons, whose first births were delivered vaginally. In The United States of 
America, caesarean section for live birth is associated with a 47% increased risk of placenta 
praevia, in second pregnancy with a singleton. Placenta praevia accreta occurs in up to 15% 
of women with placenta praevia, and more in cases with previous lower segment caesarean 
section scar, because of decidual deficiency.  

The higher incidence of emergency peripartum hysterectomy, in developing countries 
compared to developed countries, is because of the higher prevalence of risk factors of 
primary postpartum haemorrhage like, uterine fibroids in pregnancy, multiple pregnancy, 
grandmultiparity, cephalo-pelvic disproportion and prolonged obstructed labour/uterine 
rupture, previous caesarean section/myomectomy scar, and placenta praevia in developing 
countries, where majority of the maternity patients are unbooked, and deliver outside the 
health facilities unsupervised or poorly supervised. 

Essential obstetric care facilities are poorly developed in developing countries. Most of the 
rural public hospitals and health centres are not functional 24 hours of the day, coupled 
with poor road network and transportation systems to the cities, which result in delay in 
getting appropriate care in labour, with the result that 70% of deliveries are conducted 
outside the hospitals, by unskilled birth attendants or quacks, Traditional Birth Attendants 
(TBAs), Traditional Priests, Herbalists or Prophets. In Nigeria 16.9% of women delivered on 
their own without assistance from anyone. In Pakistan 89% of women deliver at home, of 
these 80% are delivered by TBAs. 

The high prevalence of unbooked patients, who labour and deliver outside the health 
facility poorly supervised in developing countries, has been attributed to socio-cultural 
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barriers and aversion to western oriented programs like antenatal care and hospital 
delivery, as well as low literacy levels, female socioeconomic disadvantage from male 
gender dominance, poverty, poor access to available health facilities that are not free or 
subsidized, and upsurge in the use of spiritual homes as maternity centres, because of the 
belief that pregnancy complications are a result of spiritual attacks.  

The likelihood that mothers will consult a health professional for antenatal care, increase as 
the mother’s educational level rises, increasing from 44% among women with no education, 
to 97% among those with college education, while the proportion of births that took place in 
health facilities, varies from 6% among uneducated women, to 73% among women with 
college education.  

The high prevalence of low adult literacy levels in developing countries, may account for the 
high prevalence of unbooked patients, who labour and deliver outside the health facility 
poorly supervised. Adult literacy rate, which is the share of literate persons in the population 
aged 15 years and older, is 57.1% in Nigeria, in a Demographic and Health Survey 2005-2008. 
This may explain why in Nigeria, 58% of the pregnant women received antenatal care from a 
skilled provider, 39% of births are assisted by a skilled provider, and 35% of births are 
delivered in a health facility. This calls for increasing female education and socioeconomic 
empowerment, if utilization of available antenatal care and delivery facilities is to improve, 
and the incidence of emergency peripartum hysterectomy is to reduce in developing countries.  

In developed countries, where the adult literacy levels approach 100%, 9 out of 10 patients 
(91%) are booked, and deliver in adequately equipped health facilities, with the assistance of 
a skilled provider. This, in addition to the higher sophistication of their populace, 
socioeconomic empowerment of the women, provision of adequate essential obstetric care 
facilities, high contraceptive prevalence rate and desire for small family size, may explain 
the lower incidence of emergency peripartum hysterectomy in developed countries.  

The amalgamation of closely related risk factors of emergency peripartum hysterectomy, 
that contributes significantly to the high maternal mortality in developing countries, like 
grandmultiparity, low socioeconomic class and unbooked status, is because 
grandmultiparity is associated with low socioeconomic class and unbooked status. The 
protective effect of primigravidity, may be because, risk factors of emergency peripartum 
hysterectomy like uterine rupture, uterine atony and placenta praevia/placenta praevia 
accreta are less common among them, and where primary postpartum haemorrhage occur, 
obstetricians will prefer the application of other techniques, that can be both life saving and 
uterus preserving to arrest haemorrhage. 

The high prevalence of grandmultiparity in developing countries is attributed to early girl 
marriage/childbearing, male gender dominance, low literacy level, poverty and low 
contraceptive prevalence rate. Early girl marriage/childbearing refers to adolescents less 
than 18 years at first marriage/pregnancy. In Nigeria, the median age at first marriage is 
18.3 years, and 23% of women age 15-19 years are mothers or presently pregnant. 

Contraceptive prevalence rate (CPR), which refers to the percentage of women of reproductive 
age (15 to 49 years), married or in a stable union, currently using, or whose partner is using 
any method of contraception at a given point in time, is low in developing countries, because 
the contraceptive prevalence in a community, has direct correlation with level of education.  

In Nigeria, where the adult literacy level is 57.1%, 15% of married women aged 15—49 years 
use any form of family planning, and 10% use modern methods of family planning, the 
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mean ideal number of children for women age 15 to 49 is 6.1. In the Philippines, where 
98.8% of the populace is exposed to one level of education, with 78.9% having secondary or 
tertiary education, the number of women using the modern methods increased from 28% in 
1998 to 34% in 2008, the family size is 3.3 per women. In most European countries, where 
literacy level approach 100%, the contraceptive prevalence rate approximate the optimal 
level of 80 to 85%, which corresponds to a family size of  2 children per women, which is the 
replacement level (i.e. replacement of the couples). This may explain the desire for small 
family size, and the low prevalence of grandmultiparity in developed countries. 

The leading indications for emergency peripartum hysterectomy in developing countries are 
uterine rupture and placenta praevia accreta, because grandmultiparity, uterine fibroids and 
previous myomectomy scar, contracted pelvis and previous caesarean section scars are 
common, and most of the women deliver outside the health facilities poorly supervised, 
with high incidence of mismanaged labour. This may be because uterine rupture and 
placenta praevia accreta, tend to be relatively less amenable to medical and conservative 
surgical treatments, and sometimes necessitate radical surgical intervention, such as 
hysterectomy. Uterine rupture being a rare feature of their practice in developed countries, 
may explain why placenta praevia/placenta praevia accreta, is the leading indication for 
emergency peripartum hysterectomy in developed countries, despite the sophistication of 
their populace and obstetric practice.  

The prominence of uterine rupture, which is a reflection of poor level of obstetric care 
and/or utilization in any community, and placenta praevia/placenta praevia accreta, in 
which complications are usually secondary to mismanagement of the third stage of labour, 
as the leading indications for emergency peripartum hysterectomy in developing countries, 
may be because majority of the women labour/deliver without the assistance of a skilled 
provider. Studies from developing countries have shown that 74.7% of case referrals to 
tertiary centres were mismanaged, and such mismanagement contributed significantly to 
mortality and long term morbidity. 

Booked status and delivery that is assisted by a skilled provider in a health facility, and 
efficient transfer system from peripheral to specialist hospital, will ensure that avoidable 
risk factors like ruptured uterus remain avoidable, and where they accidentally occur, it will 
take place in the hospital, with better chance of success of conservative treatments, as there 
will be no delay in instituting appropriate management. In Conakry, Guinea, there was a 
decrease in the prevalence of uterine rupture from 0.20% to 0.12%, and associated maternal 
mortality from 28% to 21%, after 6 months of implementation of a program of consultation, 
feedback and integration (effective transfer system) between peripheral delivery units and 
two hospitals. This shows that building relationships with the various levels of health 
facilities, can promote early and prompt referral, and reduce the prevalence of uterine 
rupture and emergency peripartum hysterectomy. 

Uterine atony, which accounts for the highest incidence of primary postpartum haemorrhge in 
most communities of world, is responsible for 75 to 90% of the cases. In developing countries, 
this may be explained by the high prevalence of grandmultiparity, uterine fibroids in 
pregnancy, multiple pregnancies, unbooked status and prolonged labour from poorly 
supervised labour/deliveries. Uterine atony is less prominent as an indication for emergency 
peripartum hysterectomy worldwide, because, recent advances in the of sequence of medical 
and conservative surgical measures to control primary postpartum haemorrhage, like rectal 
misoprostol, intramyometrial prostaglandins, carboprost, manual compression of the uterus, 
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uterine packing with catheters, internal iliac/uterine artery ligation, uterine artery embolism 
and insertion of B- lynch suture, in addition to oxytocin and ergometrine, will control most 
cases of primary postpartum haemorrhage from uterine atony. 

Studies have shown that over 80% of the patients who had emergency peripartum 
hysterectomy had blood transfusion, which shows the importance of efficient blood 
transfusion services, in the management of primary postpartum haemorrhage and 
emergency peripartum hysterectomy. Involvement of governmental and non-governmental 
agencies like Safe Blood for Africa (SBFA) is needed, especially in developing countries, 
where the health budget is poor, and there is aversion to free blood donations.  

SBFA, whose strategies are to ensure a safe, adequate and accessible supply of blood and 
blood products continent-wide, is recognized and approved by international organizations 
and agencies. In conjunction with the Federal Government of Nigeria, SBFA commissioned 
the Nigerian National Blood Transfusion Services (NNBTS) in Abuja, Nigeria, in 2005, a 
program which is administered by SBFA, has expanded to the current 12 zonal blood 
centres, with additional centres to become operational soon. SBFA has been providing 
technical assistance to the Botswana National Blood Transfusion Service since 2000, and has 
assisted with increasing the quality and quantity of safe blood in Botswana, by providing 
the required training. Since SBFA came into Botswana, the blood supply has increased by 
over 100%, and the Human Immunodeficiency Virus infection rate among donors has 
decreased from 9% to less than 2%.  

In the management of primary postpartum haemorrhage, a sequence of conservative 
measures to control uterine hemorrhage, should be attempted before resorting to more 
radical surgical procedures. If an intervention does not succeed, the next treatment in the 
sequence should be swiftly instituted. Hysterectomy should not be performed too early or 
too late. The skills that are necessary for its performance are best acquired, under an 
experienced mentor during scheduled non-emergency cases.    

Timing is critical to an optimal outcome. The obstetrician will have to strike a balance, 
between spending excessive time on alternative techniques that are proving ineffective, and 
moving to the definitive and life saving hysterectomy, because delay will lead to further 
haemorrhage, and probably disseminated intravascular coagulation. The moribund state of 
the patients at the time of hysterectomy, rather than the operative procedure, is said to be 
responsible for the high maternal mortality, because delay in instituting therapy, is 
associated with the likelihood that the hysterectomy will be seriously complicated by 
coagulopathy, severe hypovolaemia, tissue hypoxia, hypothermia, and acidosis, which 
further compromise the patient's status.  

This calls for not only campaign for utilization of adequately equipped antenatal care, and 
hospital delivery facilities that is supervised by a skilled provider, but also, proper training 
and retraining of the health workers on the management of obstetric emergencies, in-order 
to improve not only the skill, but also the art of obstetric judgments during these 
circumstances, and avoid delay in instituting appropriate treatment, so as to ensure 
consistent near perfect performance, because consistency is the key to sustained success.  

The high maternal mortality rate, that is associated with emergency peripartum 
hysterectomy, is usually attributed to delay in carrying out the life saving hysterectomy. 
Delay, is the inability of the patient to get treatment in time, in the event of an obstetric 
emergency. Type I delay, is delay in making decision to seek care, when experiencing an 
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mean ideal number of children for women age 15 to 49 is 6.1. In the Philippines, where 
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1998 to 34% in 2008, the family size is 3.3 per women. In most European countries, where 
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replacement level (i.e. replacement of the couples). This may explain the desire for small 
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uterine rupture and placenta praevia accreta, because grandmultiparity, uterine fibroids and 
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common, and most of the women deliver outside the health facilities poorly supervised, 
with high incidence of mismanaged labour. This may be because uterine rupture and 
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surgical treatments, and sometimes necessitate radical surgical intervention, such as 
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may explain why placenta praevia/placenta praevia accreta, is the leading indication for 
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may be because majority of the women labour/deliver without the assistance of a skilled 
provider. Studies from developing countries have shown that 74.7% of case referrals to 
tertiary centres were mismanaged, and such mismanagement contributed significantly to 
mortality and long term morbidity. 

Booked status and delivery that is assisted by a skilled provider in a health facility, and 
efficient transfer system from peripheral to specialist hospital, will ensure that avoidable 
risk factors like ruptured uterus remain avoidable, and where they accidentally occur, it will 
take place in the hospital, with better chance of success of conservative treatments, as there 
will be no delay in instituting appropriate management. In Conakry, Guinea, there was a 
decrease in the prevalence of uterine rupture from 0.20% to 0.12%, and associated maternal 
mortality from 28% to 21%, after 6 months of implementation of a program of consultation, 
feedback and integration (effective transfer system) between peripheral delivery units and 
two hospitals. This shows that building relationships with the various levels of health 
facilities, can promote early and prompt referral, and reduce the prevalence of uterine 
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Uterine atony, which accounts for the highest incidence of primary postpartum haemorrhge in 
most communities of world, is responsible for 75 to 90% of the cases. In developing countries, 
this may be explained by the high prevalence of grandmultiparity, uterine fibroids in 
pregnancy, multiple pregnancies, unbooked status and prolonged labour from poorly 
supervised labour/deliveries. Uterine atony is less prominent as an indication for emergency 
peripartum hysterectomy worldwide, because, recent advances in the of sequence of medical 
and conservative surgical measures to control primary postpartum haemorrhage, like rectal 
misoprostol, intramyometrial prostaglandins, carboprost, manual compression of the uterus, 
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uterine packing with catheters, internal iliac/uterine artery ligation, uterine artery embolism 
and insertion of B- lynch suture, in addition to oxytocin and ergometrine, will control most 
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Studies have shown that over 80% of the patients who had emergency peripartum 
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transfusion services, in the management of primary postpartum haemorrhage and 
emergency peripartum hysterectomy. Involvement of governmental and non-governmental 
agencies like Safe Blood for Africa (SBFA) is needed, especially in developing countries, 
where the health budget is poor, and there is aversion to free blood donations.  

SBFA, whose strategies are to ensure a safe, adequate and accessible supply of blood and 
blood products continent-wide, is recognized and approved by international organizations 
and agencies. In conjunction with the Federal Government of Nigeria, SBFA commissioned 
the Nigerian National Blood Transfusion Services (NNBTS) in Abuja, Nigeria, in 2005, a 
program which is administered by SBFA, has expanded to the current 12 zonal blood 
centres, with additional centres to become operational soon. SBFA has been providing 
technical assistance to the Botswana National Blood Transfusion Service since 2000, and has 
assisted with increasing the quality and quantity of safe blood in Botswana, by providing 
the required training. Since SBFA came into Botswana, the blood supply has increased by 
over 100%, and the Human Immunodeficiency Virus infection rate among donors has 
decreased from 9% to less than 2%.  

In the management of primary postpartum haemorrhage, a sequence of conservative 
measures to control uterine hemorrhage, should be attempted before resorting to more 
radical surgical procedures. If an intervention does not succeed, the next treatment in the 
sequence should be swiftly instituted. Hysterectomy should not be performed too early or 
too late. The skills that are necessary for its performance are best acquired, under an 
experienced mentor during scheduled non-emergency cases.    

Timing is critical to an optimal outcome. The obstetrician will have to strike a balance, 
between spending excessive time on alternative techniques that are proving ineffective, and 
moving to the definitive and life saving hysterectomy, because delay will lead to further 
haemorrhage, and probably disseminated intravascular coagulation. The moribund state of 
the patients at the time of hysterectomy, rather than the operative procedure, is said to be 
responsible for the high maternal mortality, because delay in instituting therapy, is 
associated with the likelihood that the hysterectomy will be seriously complicated by 
coagulopathy, severe hypovolaemia, tissue hypoxia, hypothermia, and acidosis, which 
further compromise the patient's status.  

This calls for not only campaign for utilization of adequately equipped antenatal care, and 
hospital delivery facilities that is supervised by a skilled provider, but also, proper training 
and retraining of the health workers on the management of obstetric emergencies, in-order 
to improve not only the skill, but also the art of obstetric judgments during these 
circumstances, and avoid delay in instituting appropriate treatment, so as to ensure 
consistent near perfect performance, because consistency is the key to sustained success.  

The high maternal mortality rate, that is associated with emergency peripartum 
hysterectomy, is usually attributed to delay in carrying out the life saving hysterectomy. 
Delay, is the inability of the patient to get treatment in time, in the event of an obstetric 
emergency. Type I delay, is delay in making decision to seek care, when experiencing an 
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obstetric complication. Type II, is delay in reaching an appropriate health facility, once the 
decision has been made to go, and Type III, is delay in receiving adequate and appropriate 
care, once the facility has been reached. In studies from Nigeria, 77.8% of maternal deaths 
were attributed to Types I and III delay.  

The importance of avoiding delay, can be appreciated in developing countries, where 
primary postpartum haemorrhage remain one of the leading causes of maternal deaths, 
because of delay in getting appropriate treatment, while in developed countries, because of 
proper utilization of high quality maternity services, which has eliminated delay in getting 
appropriate treatment in the United Kingdom over the past 50 years, the number of 
maternal deaths from haemorrhage has fallen from 40 to 3 per annum. This has resulted in 
the emergence of the concept of severe adverse maternal morbidity (SAMM), as a sensitive 
marker of the quality of obstetric care, as maternal death from postpartum haemorrhage is 
becoming too rare for adequate surveillance of services.  

The high perinatal mortality rate, among patients who had emergency peripartum 
hysterectomy in studies from developing countries, is probably because uterine rupture, 
which occurred among women who laboured outside the hospital poorly supervised, is one 
of the leading indications for emergency peripartum hysterectomy. With uterine rupture, 
immediate laparotomy is necessary in order to salvage the fetus, which is not usually 
feasible among patients who laboured outside the hospital.  

Wound sepsis, post-operative pyrexia, anaemia and urinary tract infection, are usually the 
commonest morbidities following emergency peripartum hysterectomy, especially in 
developing countries. This may be because uterine rupture is a leading indication for 
emergency peripartum hysterectomy, and the combination of trauma, sepsis from aseptic 
techniques of traditional midwives, anaemia from primary postpartum haemorrhage, and 
urethral catheterization for 14 days post delivery to prevent vesico-vaginal fistula formation, 
may predispose to these morbidities. Also, some of the manipulations and conservative 
procedures, which were carried out before resorting to emergency peripartum 
hysterectomy, may carry the risk of intrauterine infections, besides being associated with 
delay and further bleeding, with worsening anaemia.  

Subtotal hysterectomy is more commonly performed, compared to total abdominal 
hysterectomy, in the management of emergency peripartum hysterectomy, because the 
patients are usually not fit for surgery and anaesthesia. This is because hysterectomy is 
usually resorted to after failure of conservative management, and the cervix and paracolpos 
are usually not involved as the source of haemorrhage, which make subtotal hysterectomy 
to be adequate to achieve haemostasis. It is safer, faster and easier to perform than total 
hysterectomy, especially in the hands of Senior Resident Doctors, who encounter most of the 
cases during call hours. The future risk of cervical stump carcinoma which is 0.1% - 0.15% is 
low, and can be prevented by regular cytological screening.     

2. Conclusion and recommendations  
The incidence of emergency peripartum hysterectomy is increasing globally, and fetomaternal 
outcome is poor, especially in developing countries. Improvement in literacy level and 
socioeconomic status of the women, as well as contraceptive acceptance, utilization of 
antenatal care and hospital delivery that is supervised by skilled providers, provision of 
adequate facilities and trained manpower to carry out medical/conservative surgical 
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treatments of primary postpartum haemorrhage, and efficient blood transfusion services are 
urgently needed, especially in developing countries, in order to reduce the incidence of 
emergency peripartum hysterectomy, and improve the outcome. Women who are high risk for 
primary postpartum haemorrhage, should book for antenatal care and deliver in specialized 
health facilities. Governmental interventions that will improve the utilization of antennal care, 
and hospital delivery that is supervised by skilled providers, like the recent launching of the 
National Health Insurance Scheme in Nigeria, is needed, especially in developing countries, 
where health budget is poor and governmental policies are erratic.  
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1. Introduction 
Peripartum or obstetric hysterectomy is the removal of the corpus uteri alone or with the 
cervix at the time of a cesarean section, or shortly after a vaginal delivery. It is a challenging 
but life-saving obstetric procedure. The removal of the uterus at cesarean section is referred 
to as cesarean hysterectomy while the removal after vaginal birth is called postpartum 
hysterectomy [1]. Peripartum hysterectomy is reserved for situations in which severe 
obstetric hemorrhage fails to respond to conservative treatment [2,3]. It is therefore 
unplanned and must be performed expeditiously usually in patients that are generally in 
less than ideal condition to withstand anesthesia and trauma of surgery. It has been 
described as one of the riskiest and most dramatic operations in modern obstetrics[2,4,5]. It 
is therefore associated with significant maternal morbidity and mortality. 

2. Evolution of peripartum hysterectomy 
Cesarean hysterectomy was originally proposed in 1768 by Joseph Cavallini in animal 
experiments[6]. 

The first documented hysterectomy on a patient at Caesarean section was performed in 
United States by Horatio Storer in 1869. Although the uterus was removed successfully, the 
patient died in 68 hours after surgery[6,7,8]. James Blundell in 1823 based his opinion 
approving post-cesarean hysterectomy on work done with rabbits.[6] 

In 1876, Eduardo Porro of Milan described the first cesarean hysterectomy in which both 
mother and baby survived. His patient was a primiparous dwarf, Julia Cavallani, who 
was 25 years of age and was only 144cm in height. In his procedure, the uterus was 
opened in situ and the child was removed alive. After removal of the placenta, an 
instrument called a cintrat’s constrictor was passed over the neck of the uterus and the 
wire was sufficiently tightened to control hemorrhage and the uterus was then cut away. 
The stump was brought out through the abdominal wound which was closed with 
sutures of silver wire[7]. 

After Porro’s report more cases were reported with various modifications of  the Porro’s 
technique. Notable among these modifications were those of Godson in 1884 and Lawson 
tait in 1890[7,8] 
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Originally the indications for periparturm hysterectomy included uterine sepsis 
(amnionitis) after prolonged labour, atonia uteri or uncontrollable hemorrhage from 
placenta site, cancer of the cervix, extensive atresia of the vagina, preventing discharge of 
lochia, cases of ruptured uterus  where suturing would be unsafe, uterine fibroids and 
tuberculosis[7]. 

By the 1950s it was carried out as elective procedure for indications such as sterilization, 
uterine fibroids and cervical dysplasia. By the 1970s elective cesarean hysterectomy for such 
procedures fell into disrepute due to the association of the procedure with excessive blood 
loss and urological injury. Moreover, with the introduction of laparoscopic procedures in 
sterilization, the indications for peripartum hysterectomy have become almost exclusively 
emergent occurring complications [7,8]. 

3. Incidence and risk factors 
The reported incidence of emergency peripartum hysterectomy varies between 0.2 and 5.4 
in 1000 deliveries [5,9]. In general, the average incidence is put at 1 in 1000 deliveries, the 
higher incidence is being reported from the developing world while developed countries 
generally report lower rates[5,9]. The high incidence of peripatum hysterectomy in the 
developing world may be due to her phenomenon of unbooked emergencies and the earlier  
recourse to hysterectomy due to the lack of adequate cross matched blood and other blood 
products which limit the time available for examining the effectiveness of other conservative 
procedures [5,40]. Moreover, certain modern conservative procedures involving 
interventional radiology are not practicable in most developing world settings due to lack of 
human and material resources involved[5]. 

There is significant association between peripartum hysterectomy and previous caesarean 
section and placenta previa[10,11,12]. The combination of prior caesarean section and 
placenta previa is said to be an ominous risk factor for the life threatening hemorrhage and 
peripartum hysterectomy [11,12,25,30]. Owing to the rising cesarean section rate world wide 
and the concomitant rise in placenta previa and placenta previa accreta, the incidence of 
emergency peripartum hysterectomy is rising in many countries[5,11,12,25]. 

Compared to vaginal delivery, emergency peripartum and abdominal delivery are strongly 
associated [1,19]. 

The association of peripartum hysterectomy with abdominal delivery may be related to its 
indications such as placenta previa and previous caesarean sections[1,5,12,13]. It may also 
be related to the fact that the uterus is readily available for removal in abdominal 
delivery[19].  

It has also been reported that the multiple pregnancy has a six fold increased risk of 
emergency peripartum hysterectomy[12,17]. Multiple pregnancies are associated with 
higher rates of premature labour requiring tocolysis and  uterine distension with greater 
total fetal weight at delivery[12]. All these predispose to uterine atony that can lead to 
peripartum hysterectomy. The increase in multiple pregnancy rates associated with assisted 
reproductive technology may provide a further contribution to rising peripartum 
hysterectomy rates. 
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Other reported risk factors for peripartum hysterectomy include unbooked status, retained 
placenta, previous endometrial curettage, abruptio placentae and thrombocytopenia 
[5,14,15,18]. 

4. Indications 
The most common indication for peripartum hysterectomy is hemorrhage but the 
underlying causes vary from series to series. 

In the developing world, preventable factor such as uterine rupture or uterine atony is the 
most common indication for peripartum hysterectomy[5,9,13,14,22]. The common causes of 
uterine rupture in this part of the world include prolonged obstructed labour, rupture of a 
previous caesarean scar, injudicious use of oxytocics and trauma from instruments or 
manual removal. If the rupture is extensive and hemorrhage cannot be controlled by uterine 
repair, then hysterectomy may become necessary [22]. 

Non-utilization or unavailability of modern potent oxytocic agents may predispose the at 
risk women to uterine atony and peripartum hysterectomy. There are however cases in 
which the uterus  is not responsive to such uterotonic agents. 

Older studies from the developed countries also showed uterine rupture or uterine atony as 
the most common indication for peripartum hysterectomy. In these countries uterine 
rupture has been reduced to a rarity by large scale utilization of modern obstetric care while 
uterine atony has also been reduced by use of potent uterotonic agents[16,23,24,25]. 

With rising caesarean section rate and marked reduction in the incidence of uterine rupture 
and atony, recent studies from the developed world have shown that placenta accreta has 
replaced uterine rupture and atony as the most common indication for emergency 
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urological injury and low morbidity [5, 13,22,37]. It is therefore preferred in situations where 
maternal instability mandates a more expeditious procedure [37]. Moreover in developing 
countries where homologous blood is often not available, pelvic pathologies are extensive 
and clinical presentation of patients is worse, subtotal hysterectomy may be 
preferred[22,40]. 

Subtotal hysterectomy may be associated with certain post-operative problems from  the 
cervical stump such as cyclical bleeding, vaginal discharge and the need for regular cervical 
cytology. It may be associated with continued bleeding from the cervical branch of the 
uterine artery, which supplies the lower segment and the cervix[9,37]. 

Total hysterectomy is therefore recommended if the patient is in good condition and when 
there is placenta previa or placenta previa accreta involving the cervix[26,37]. In addition to 
increased complications associated with total hysterectomy, it is difficult to identify the 
lower extent of the cervix to enable total hysterectomy in laboring patients whose cervix is 
fully dilated[31,33,34]. 

It has therefore been recommended that the decision on the type of hysterectomy should be 
individualized. With the increasing rate of placenta previa accreta, the need to do total 
hysterectomy will be on the increase. 

6. Difficulties associated with peripartum hysterectomy 

Peripartum hysterectomy has been described as one of the catastrophes of modern obstetrics 
[2,4]. The difficulties associated with the procedure are not necessarily the surgical 
technique but the anatomical and physiological changes associated with late pregnancy and 
the indications for the surgery as well as the support for such ill patients[12,22]. 

These difficulties are more pronounced in developing countries where patients present very 
late and the facilities for intensive care are lacking. 

Some of these features that pose the difficulties with obstetric hysterectomy include; 

a. Often markedly enlarged and distended uterine and ovarian vessels. There is generally 
increased blood supply to the pelvic organs in pregnancy. 

b. Pelvic tissues adjacent to the uterus are oedematous and friable. 
c. Trauma of extensive uterine rupture gives rise to gross distortion of the anatomy and 

oedema of the area surrounding the site of rupture. 
d. Placenta previa percreta may extend into the bladder and other pelvic organs.  
e. Scarring from previous cesarean sections obliterates the utero-vesical space and makes 

the separation of the bladder from the uterus difficult and injury prone. 
f. The ureters may be sectioned, clamped or stitched because often, heavy bleeding 

interferes with proper exposure. 
g. Difficulty in identifying the vaginal angles or the cervix to complete a total 

hysterectomy in laboring patients where the cervix is fully dilated. 
h. The decision to perform hysterectomy is difficult especially in nulliparous women as 

this brings an abrupt and unwelcome end to their reproductive career. However the 
delayed decision may cause more blood loss thereby increasing morbidity. 
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7. Complications  
An emergency major surgery that is characterized by the above mentioned difficulties will 
understandably be associated with unavoidable complications. 

7.1 Intraoperative complications  

The most frequent complication of peripartum hysterectomy is excessive blood loss and 
need for transfusion. Only part of this blood loss is attributable to the procedure itself. The 
extensive blood loss is related mainly to the primary indications for hysterectomy and delay 
in deciding to carry out hysterectomy. Oedematous tissue, adhesions from previous surgery 
and the inherent risk for coagulopathy may contribute to blood loss [12,31,33,35]. 

Blood transfusion is therefore the most common adjunct therapy and therefore increases the 
risk of blood transmitted diseases such as Hepatitis B & C and HIV. The average number of 
units of blood transfused in cases of accreta is 6.6 units with some cases requiring over 20 
units of blood [31,38]. At least 8-12 units of blood must be made available in suspected cases 
of accreta. 

The next most frequently reported complication is urological injury which affects the 
bladder or the ureters.[9,31] The bladder is most frequently injured during the dissection 
from the lower segment in people with previous caesarean sections. The ureters can be 
clamped, sutured or stitched where they pass under the uterine vessels at the lateral aspects 
of the lower segment[31.35] The reported incidence of urological injuries with peripartum, 
hysterectomy is between 4.6% and 12.5%[5,9]. 

Less commonly reported complications include bowel injuries, laceration of the large pelvic 
vessels or infundibulo-pelvic ligaments [35].  

7.2 Post-operative complications 

The post operative morbidity of peripartum hysterectomy is high. The post operative 
complications include bleeding, wound sepsis/dehiscence, urinary tract infections, ileus,  
anemia,  prolonged duration of hospital stay and/or injury after urinary tract infection. 
Occasionally pulmonary embolism occurs. Many complications such as bleeding, 
infections and fistula may require relaporotomy or reoperation for proper management 
[9,35]. 

Peripartum hysterectomy is associated with increased mortality. Maternal mortality 
associated with peripartum hysterectomy is decreasing in the developed world but it is high 
in the developing countries. Identifiable causes of mortality include persistent hemorrhage, 
disseminated intravascular coagulopathy renal failure and septicemia [5,9]. 

8. Important surgical techniques 
8.1 Operative techniques that can reduce blood loss in peripartum hysterectomy 

1. These include double clamping or back clamping of the pedicles followed by double 
ligature using an all encompassing tie followed by a transfixing suture.  
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2. Internal iliac artery ligation, balloon occlusion of the aorta and internal iliac vessels, 
intravenous administration of oxytocics and application of tourniquet around the 
uterine cervix can also reduce blood loss [33,41].  

3. Moreover when planning delivery of a patient with predisposing factors for bleeding, a 
rapid or timely decision will prevent excessive blood loss. 

4. When a decision has been made to carry out hysterectomy prior to the uterine incision 
in cases of placenta previa accreta (especially the percreta variant), the intact placenta 
should be left in situ following delivery of the fetus through a classical uterine incision. 

5. If the cervix and paracolpos are not involved as the source of hemorrhage. Subtotal 
hysterectomy should be adequate to achieve hemostasis and is safer, faster and easier to 
perform than total hysterectomy. However if the lower segment and paracolpos are 
involved in the bleeding such as in cases of placenta previa accreta, total hysterectomy 
will be necessary to secure hemostasis [9,26]. 

8.2 Techniques that may reduce urologic complications 

Such techniques include:  

1. Careful sharp dissection of the bladder in the midline to mobilize the bladder flap in 
cases of previous cesarean section(s). 

2. Placing clamps and sutures against side wall of the uterus and cervix, 
3.  Perioperative cystoscopy with ureteral stent placement, and checking the integrity of 

the bladder by filling with methylene blue solution.  
4. In addition placing all clamps medial to those used to secure the uterine vessels and 

adopting the above mentioned measures to reduce bleeding in the operating field will 
ensure proper exposure and avoid clamping, sectioning or stitching of the ureters 
[33,35]. 

8.3 Other techniques 

Measures that can help in identifying the lower extent of the cervix to enable total 
hysterectomy at full cervical dilatation include following the lower uterine segment between 
the thumb and forefinger, incising of the lower uterine segment and using a covering glove 
to explore the endocervical canal downwards and feel the external os of the cervix [31]. 

9. Alternatives to hysterectomy 
The conservative treatment for massive obstetric hemorrhage has the advantage of 
preserving fertility and menstrual function, and reducing blood loss[36,39]. It is however 
only possible in the presence of a stable hemodynamic condition and adequate technical 
support. This treatment modality should be considered whenever feasible in the developing 
world where there is a strong desire for large family and aversion to hysterectomy [5]. 
Uterine rupture and atony are however more amenable to conservative treatment than 
placenta previa accreta. Conservative treatment may however be complicated by sepsis; 
secondary hemorrhage and treatment failure. 

These alternatives to hysterectomy include effective and consistent use of oxytocics,  
packing of the uterus with gauze after removal of the placenta, uterine and internal arteries 
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ligation, B-lynch uterine compression suture, balloon tamponade, uterine artery 
embolization, uterine repair for ruptured uterus, and argon beam coagulation of the 
placental site [36,39,41,42]. 

10. Practice points 
- The combination of prior caesarean section and current placenta previa should alert the 

obstetrician that emergency peripartum hysterectomy may be needed and as such, 
adequate preparations should be made. 

- A senior obstetrician with experience in peripartum hysterectomy must be present at 
surgery for suspected placenta accreta. 

- If the personnel and material required for the management of diagnosed cases are 
lacking, referral to centers with such capacity should be made. 

- Women undergoing caesarean section should not only be counseled about the short 
term complications but also the long term complications of placenta previa accreta and 
peripartum hysterectomy. 

11. Research points 
- There is need for a large multicenter trial comparing the conventional extirpative with 

conservative management. Although there are several case reports of successful 
conservative treatment, they cannot be used to evaluate benefits and disadvantages of 
each therapeutic strategy in a comparative manner. 

- Even for the many alternative options to hysterectomy, there is need for randomized 
controlled trials to guide the choice of options.  

12. Conclusions 
The identification of the risk factors for placenta previa accreta and its antenatal diagnosis 
may represent a possibility for elective or semi elective peripartum hysterectomy in modern 
obstetrics. 

In view of the rising incidence of placenta previa accreta, all over the world, the need for 
peripartum hysterectomy may be on the increase and as such residents in Obstetrics must be  
adequately trained to perform this difficult but life-saving procedure. 
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Peripartum Hysterectomy Versus
Non Obstetrical Hysterectomy 

S. Masheer and N. Najmi 
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Pakistan 

1. Introduction 
Hysterectomy is the surgical removal of the uterus. It is one of the commonest gynecological 
procedures performed all over the world. Most of the time it is done electively for common 
gynecological conditions like abnormal uterine bleeding, fibroid uterus, endometriosis, 
chronic pelvic pain and cervical dysplasia. In majority of these conditions, woman is peri 
menopausal or has already completed her family. 

Cesarean hysterectomy is a unique entity where surgical removal of uterus is performed in 
order to save the patient’s life. Although the basic steps of different types of hysterectomy 
are similar, yet according to their indications and pelvic anatomy, the technique can become 
more challenging leading to various outcomes in the post operative period. 

2. Types of hysterectomy 
Depending on the reason for doing hysterectomy, different types of hysterectomies are 
performed. These include: 

1. Total abdominal hysterectomy 
2. Supra cervical hysterectomy 
3. Radical /Wertheim’s Hysterectomy 
4. Vaginal Hysterectomy 
5. Laparoscopic assisted vaginal hysterectomy 
6. Obstetric/Cesarean Hysterectomy 

2.1 Total abdominal hysterectomy 

This is, by far, one of the commonest gynaecological major operations. Abdominal 
hysterectomies are usually performed for large uterine fibroids, endometriosis and 
dysfunctional uterine bleeding etc. A further extension to total abdominal hysterectomy is 
the Radical hysterectomy which is reserved for carcinoma of  the cervix or uterus. 

For total abdominal hysterectomy, the patient is placed in dorsal position. Incision to the 
abdomen is made vertically or transversely according to the indication and size of the 
uterus. After opening the peritoneal cavity, abdominal sponges are used to pack the bowel 
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and Balfour retractor is applied to have good access of the operating field. Uterus is grasped 
with medium sized clamps and pulled out of the incision to expose the anterior surface of 
the uterus. 

The round ligament on each side is identified and clamped using firm grasping clamps 
like Kocher or Spencerville. Anterior fold of broad ligament is opened starting from the 
round ligament. After cutting and ligating the round ligament on each side, a window is 
created where peritoneum is thin with the index finger to clamp the infundibulo pelvic 
ligament which is then cut and transfixed. Urinary bladder is pushed down after opening 
the utero vesical fold completely. It is important to carefully identify the correct plane and 
reflect the bladder from the centre of the cervix as lateral reflection could lead to 
inadvertant bleeding. Next step is to clamp the uterine arteries at the level of internal 
cervical os with heavy clamps like Roberts or Mangots hugging on to the cervix and 
ligating them carefully. Then the cardinal ligament are clamped, cut and ligated, going 
medially towards the cervix to avoid injury to the ureters till the vagina is reached. The 
uterus is removed and the anterior and posterior walls of the cut vagina are grasped by 
Volsellum forceps. The vagina is closed with either figure of eight sutures or in button 
hole fashion in which vagina is left open. 

2.2 Supra cervical hysterectomy 

One of the commonest indications for performing supra cervical hysterectomy is 
Endometriosis where there is frozen pelvis and difficulty in accessing the area below the 
level of uterine arteries. 

In supra cervical or subtotal hysterectomy, body of the uterus is removed in exactly the 
same fashion as the total abdominal hysterectomy until the level of ligation of uterine 
arteries. After this level, the uterine body is cut from the cervix and haemostatic sutures are 
taken on the cut edge of the left over cervix. Some surgeons also prefer to perform the 
conization of the endo cervix in order to reduce the chances of cervical cancer. Women 
undergoing supra cervical hysterectomy are advised to follow up with their Pap smear in 
the similar fashion as before the surgery. 

2.3 Laparoscopic hysterectomy 

Laparoscopic hysterectomies were introduced as a replacement of abdominal hysterectomy 
with the benefit of avoiding incision of the abdomen. 

Patient should be placed in dorsal lithotomy position. Uterine manipulator is inserted 
according to the size of introitus and parity of the patient. Dilatation of cervix is rarely 
required to place the uterine manipulator. Foley catheter is inserted into the urinary bladder.  

The best way to minimize laproscopic injuries is to insert primary Trocars with maximum 
care. 

Most of the gynecologists prefer closed entry technique in which carbon dioxide is 
insufflated via Verses needle into the peritoneal cavity. Other method is open technique in 
which a small incision is made into the rectus sheath and has direct access to peritoneal 
cavity. 

Peripartum Hysterectomy Versus Non Obstetrical Hysterectomy 105 

The incision for laparoscopy should be vertical from the base of the umbilicus as it is the 
thinnest part of the abdominal wall. The Verses needle should be sharp and its spring 
mechanism should be properly working. Lower abdominal wall should be stabilized by 
grasping and holding it upwards with one hand so that veress is inserted perpendicular to the 
skin with the other hand. Two audible clicks are usually heard when veress pierces the fascia 
and the peritoneum respectively. In case of difficult or failed attempts either the open method 
or the palmers point entry should be approached. For primary trocar insertion intra-abdominal 
gas pressure should be 20-25 mmHg which is later reduced to 12-15 mmHg  for surgery. 

The infunibulo pelvic ligament is desiccated with bipolar grasper. It is very important to 
stay close to the ovaries and transect them using Harmonic scalpel. During this step uterine 
manipulator should be pushed upwards and on opposite side to provide maximum 
visualization and good working space. 

After this step, round ligament is transected in order to separate the leaves of broad 
ligament with Harmonic scalpel. This step differs from abdominal hysterectomy where 
round ligaments are transected as the first step of surgery. Identification of correct plane is 
vital.i.e.where peritoneum is loose and easily separable, uterovesical fold is opened 
anteriorly to mobilize the bladder down. It should be carefully done in patients with 
previous cesarean sections and uterine surgeries. Once the bladder is down, ureters are 
retracted laterally, so tha uterine arteries can be desiccated with bipolar grasper and 
transected with harmonic scalpel Two small incisions are made with Harmonic scalpel 
medial to uterine vessels so as to free the cervix from the transcervical ligaments. Vaginal 
fornices can be identified by pushing in upward direction with the uterine manipulator and 
Harmonic scalpel is used to cut the cervix from the vagina. Uterus is then removed and a 
glove with sponges is placed into the vagina to maintain pneumoperitoneum. 

Vaginal cuff is closed in a running fashion, with almost one centimeter thickness including 
vaginal mucosa and pubocervical and rectovaginal fascia. 

It is recommended to suture the rectus sheath of all non-midline port over 7mm and midline 
port greater than 10mm to avoid hernia formation. 

2.4 Total vaginal hysterectomy 

Patient is placed in dorsal lithotomy position with buttocks at the end of table. Two Jacobs’s 
tenacula are used to grasp the anterior and posterior lip of cervix. Simple saline solution or 
adrenaline with the dilution of 1:100000 is injected into the vaginal mucosa at its junction 
with the cervix. After injecting the solution the Mucosa is incised with scalpel around the 
entire cervix. 

Index finger is used to dissect the bladder up to the peritoneal vesico uterine fold. 
Alternatively, sharp dissection can also be done for this step. A right angle retractor is 
placed under the vaginal mucosa and bladder to elevate them and the peritoneal fold is 
incised with Mayo’s scissors. Cervix is lifted up with Jacobs’s tenacula and peritoneum of 
cul-de-sac is incised. 

A curved Heaney clamp is placed in posterior cul de sac. The clamp is applied next to cervix 
and uterosacral ligaments are cut with mayo’s scissors and ligated. This suture not only 
ligates the uterosacral ligament but plicates the pedicle to vaginal cuff. 
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The cardinal ligament is clamped adjacent to lower uterine segment and ligated.The uterine 
arteries are clamped, cut and ligated in the similar fashion close to the junction of lower 
uterine segment with internal cervical os. Uptil this step ligating and securing the pedicles is 
relatively easy as they are easily approachable surgically. The next step is clamping and 
ligating the tubo- ovarian ligaments. This step can be difficult sometimes especially if the 
uterus is enlarged. In such circumstances, either the fundus of the uterus can be delivered 
outside or uterus can be bisected longitudinally in the midline and each pedicle can then be 
secured separately. 

Heaney clamps are applied to tubo- ovarian round ligament either directly or by following 
any of the above methods and uterus is then removed through the vagina. 

Re-peritonealization is carried out with purse string sutures starting from anterior 
peritoneal edge and continued down through the uterosacral cardinal ligament pedicles and 
the vaginal mucosa. 

Vaginal cuff is sutured with running locking stitch and is left open. 

2.5 Radical hysterectomy 

Patient selection is critical for radical hysterectomy. Young, thin patients with early stage 
carcinoma of cervix are usually the best candidates. Obesity is at times associated with 
carcinoma of the endometrium and is a relative contraindication. Preoperative preparation 
and informed consent are the prerequisite as in any other surgery. 

Patient is placed in dorsal position. Abdominal incision is midline as it gives excellent access 
to pelvis and Para aortic lymph nodes are easily approachable when required. After opening 
the peritoneal cavity, peritoneal cytology is taken. Large sponges are used to pack the bowel 
and Balfour retractor is applied to have good view of the pelvis. If the patient is obese Book 
Walter retractor provides excellent access to the pelvis. 

In radical hysterectomy round ligament is clamped on each side closed to the pelvic side 
wall and broad ligament is opened superiorly up to the paracolic gutter and the incision is 
extended inferiorly and medially to open the Utero-vesical fold. Laterally non toothed 
forceps can be used to freed the peritoneum from the adjacent soft tissue and reaches to the 
triangle bounded by urinary bladder medially, iliac vessels laterally and the pelvis 
inferiorly. If the ovaries are to be conserved the index finger is placed on the medial side of 
the ovary and then pierces the peritoneum through the thinnest part and clamp is applied 
and infundibulopelvic ligament is then cut. The same steps are repeated on the other side. 

Uterine artery needs to be skeletonized so that it is completely separated from the ureters 
and obliterated hypogastric artery should be identified at this point. The uterine vessel 
should be accurately clamped with Meig’s forceps close to its origin at the internal iliac 
artery. Now make sure that bladder is separated from the cervix. This can be easily done by 
pushing down the utero vesical fold with swab folded on the index finger. 

Next important step is the identification and division of the roof of the ureters tunnel. 
Usually tissue forceps are placed medially to uterine arteries and canal roof is clamped and 
cut, exposing the ureters and this pedicle is tied. Next step is separation of ureters laterally 
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from the upper vagina, this will expose cardinal ligament. Posteriorly peritoneum is opened 
just below the cervix, revealing soft tissue between vagina and the rectum. It is important to 
work under direct vision keeping an eye on the ureter. Make sure that uterosacral ligaments 
are free and away from the ureters and Zippelin forceps are applied and uterosacrals are 
cut. Another Zippelin clamp is applied on the cardinal ligament, it is cut and ligated and 
uterus is removed. Vault is closed with running suture or button hole fashion but caution 
must be applied on reviewing the ureters. 

Radical hysterectomy is usually accompanied by dissection of pelvic lymph nodes. Some 
authorities prefer to do it before performing radical hysterectomy and some do it 
afterwards. 

2.6 Obstetric/ peri partum hysterectomy 

Obstetric hemorrhage is one of the leading causes of maternal mortality. The rise in 
mortality rate has been attributed to a number of factors, including increasing age at 
childbirth, increased numbers of multiple pregnancies and the rising caesarean section rate. 
Postpartum hemorrhage is one of the leading causes of maternal deaths and at times 
hysterectomy remains the life saving procedure in such cases. Almost all the literature on 
peri partum hysterectomy consists of analysis of retrospective cases in different hospitals all 
over the world. 

2.6.1 Risk factors for obstetrics hysterectomy 

Incidence of Peri partum hysterectomy in modern obstetrics is rising due to increase in rate 
of Cesarean section all over the world, leading to morbidly adherent placenta. Other reasons 
for peri partum hysterectomy are grand multi parity which can lead to uterine atony, 
uterine rupture and coagulopathy, presence of large leiomyomas, or bleeding from lacerated 
uterine vessel which is not treatable by more conservative measures. Hysterectomy also 
may be appropriate for women with postpartum uterine infection unresponsive to antibiotic 
therapy. In majority of the cases, peri partum hysterectomy is performed as an emergency 
procedure which leads to further morbidity to the patient.  

Planned hysterectomy at the time of delivery is controversial because of increased morbidity 
related to surgery on the highly vascular pelvic organs. However, there are certain elective 
indications for peri partum hysterectomy. These include large or symptomatic leiomyomas 
and severe cervical dysplasia or carcinoma in situ. 

2.6.2 Preparation 

Most of the times, the obstetrician can anticipate the possible need for peri partum 
hysterectomy which helps in better preoperative preparation and management. Many of the 
litigations can be prevented by taking and documenting an informed consent for the 
procedure including the chances of all possible complications. This may not always be 
possible when one is dealing with acute emergency but it can be done electively prior to 
labor and delivery when there are risk factors present in the patient such as suspicion of 
morbidly adherent placenta.  
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uterine segment with internal cervical os. Uptil this step ligating and securing the pedicles is 
relatively easy as they are easily approachable surgically. The next step is clamping and 
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Walter retractor provides excellent access to the pelvis. 

In radical hysterectomy round ligament is clamped on each side closed to the pelvic side 
wall and broad ligament is opened superiorly up to the paracolic gutter and the incision is 
extended inferiorly and medially to open the Utero-vesical fold. Laterally non toothed 
forceps can be used to freed the peritoneum from the adjacent soft tissue and reaches to the 
triangle bounded by urinary bladder medially, iliac vessels laterally and the pelvis 
inferiorly. If the ovaries are to be conserved the index finger is placed on the medial side of 
the ovary and then pierces the peritoneum through the thinnest part and clamp is applied 
and infundibulopelvic ligament is then cut. The same steps are repeated on the other side. 

Uterine artery needs to be skeletonized so that it is completely separated from the ureters 
and obliterated hypogastric artery should be identified at this point. The uterine vessel 
should be accurately clamped with Meig’s forceps close to its origin at the internal iliac 
artery. Now make sure that bladder is separated from the cervix. This can be easily done by 
pushing down the utero vesical fold with swab folded on the index finger. 

Next important step is the identification and division of the roof of the ureters tunnel. 
Usually tissue forceps are placed medially to uterine arteries and canal roof is clamped and 
cut, exposing the ureters and this pedicle is tied. Next step is separation of ureters laterally 
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from the upper vagina, this will expose cardinal ligament. Posteriorly peritoneum is opened 
just below the cervix, revealing soft tissue between vagina and the rectum. It is important to 
work under direct vision keeping an eye on the ureter. Make sure that uterosacral ligaments 
are free and away from the ureters and Zippelin forceps are applied and uterosacrals are 
cut. Another Zippelin clamp is applied on the cardinal ligament, it is cut and ligated and 
uterus is removed. Vault is closed with running suture or button hole fashion but caution 
must be applied on reviewing the ureters. 

Radical hysterectomy is usually accompanied by dissection of pelvic lymph nodes. Some 
authorities prefer to do it before performing radical hysterectomy and some do it 
afterwards. 

2.6 Obstetric/ peri partum hysterectomy 

Obstetric hemorrhage is one of the leading causes of maternal mortality. The rise in 
mortality rate has been attributed to a number of factors, including increasing age at 
childbirth, increased numbers of multiple pregnancies and the rising caesarean section rate. 
Postpartum hemorrhage is one of the leading causes of maternal deaths and at times 
hysterectomy remains the life saving procedure in such cases. Almost all the literature on 
peri partum hysterectomy consists of analysis of retrospective cases in different hospitals all 
over the world. 

2.6.1 Risk factors for obstetrics hysterectomy 

Incidence of Peri partum hysterectomy in modern obstetrics is rising due to increase in rate 
of Cesarean section all over the world, leading to morbidly adherent placenta. Other reasons 
for peri partum hysterectomy are grand multi parity which can lead to uterine atony, 
uterine rupture and coagulopathy, presence of large leiomyomas, or bleeding from lacerated 
uterine vessel which is not treatable by more conservative measures. Hysterectomy also 
may be appropriate for women with postpartum uterine infection unresponsive to antibiotic 
therapy. In majority of the cases, peri partum hysterectomy is performed as an emergency 
procedure which leads to further morbidity to the patient.  

Planned hysterectomy at the time of delivery is controversial because of increased morbidity 
related to surgery on the highly vascular pelvic organs. However, there are certain elective 
indications for peri partum hysterectomy. These include large or symptomatic leiomyomas 
and severe cervical dysplasia or carcinoma in situ. 

2.6.2 Preparation 

Most of the times, the obstetrician can anticipate the possible need for peri partum 
hysterectomy which helps in better preoperative preparation and management. Many of the 
litigations can be prevented by taking and documenting an informed consent for the 
procedure including the chances of all possible complications. This may not always be 
possible when one is dealing with acute emergency but it can be done electively prior to 
labor and delivery when there are risk factors present in the patient such as suspicion of 
morbidly adherent placenta.  
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Risk assessment of the pregnant woman should be routinely carried out at her first antenatal 
visit and then at 20weeks of gestation when anomalies scan can comment on placental 
localization. Follow-up imaging is required if the placenta covers or overlaps the cervical os 
at 20 weeks of gestation especially for women with previous cesarean scars where chances 
of acreta are higher. Antenatal sonographic imaging can be complemented by magnetic 
resonance imaging in equivocal cases to distinguish those women at special risk of placenta 
acreta.  

Patients with high parity, major placenta previa and previous cesarean section should be 
vigilantly followed and delivered in well resourced settings where facilities of blood bank 
and multidisciplinary antenatal, intra partum and post operative care can be provided.  

The National Patient Safety Agency (NPSA) in collaboration with the Royal College of 
Obstetricians and Gynaecologists (RCOG) and the Royal College of Midwives (RCM) 
developed a Care Bundle for placenta previa acreta. This Care Bundle has six elements of 
good care as follows: 

 Consultant obstetrician planned and directly supervising delivery 
 Consultant anaesthetist planned and directly supervising anaesthetic at delivery 
 Blood and blood products available 
 Multidisciplinary involvement in pre-op planning 
 Discussion and consent includes possible interventions (such as hysterectomy, leaving 

the placenta in place, cell salvage and intervention radiology) 
 Local availability of a level 2 critical care bed. Level 2 critical care bed are the high 

dependency area capable of providing service to meet the needs of patients who require 
more detailed observation or intervention ,short-term non-invasive ventilation and 
post- operative care. 

The morbidities associated with placenta acreta/percreta can be reduced by following these 
six points of Care Bundle. 

2.6.3 Technique 

Women with placenta previa in the third trimester should be counselled about the risks of 
preterm delivery and obstetric haemorrhage, and their care should be tailored to their 
individual needs. This care plan should be documented in the antenatal folder so that if 
patient presents in an emergency situation, the procedures/prerequisites to follow are 
already present. Good communication among the team members is essential for successful 
outcome.  

Prophylactic antibiotic is mandatory for such patients and majority of the times this is 
converted into therapeutic antibiotics depending upon the extent and nature of surgery. 
Similarly, thromboembolism prevention such as by using preoperative anti-embolism 
compression stockings and post operative physiotherapy are some universal steps which 
can lead to a better outcome. 

Adequate exposure is important. Although Pfennenstiel incisions are mostly given in 
unanticipated cases, but midline skin incision can be considered if the morbidly adherent 
placenta is diagnosed or suspected. It will not only help in selection of uterine incision 
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which may be classical but also will be valuable if proceeding for hysterectomy. In case of 
Pfennenstiel approach, incision can be extended in order to have good exposure of the 
surgical field. Semi Trendelenburg position of the patient and abdominal packing with large 
swabs will help in better exposure. Anterior abdominal wall retraction with Deaver is 
usually enough most of the time, Balfour retractor is not always necessary. As peri partum 
hysterectomy is associated with massive hemorrhage most of the time, therefore time 
constraints should be kept in mind. Both sided round ligament should be clamped with 
straight Heaney close to the uterus and double ligated with vicryl zero or one. Utero-vesical 
fold is already opened if proceeding to hysterectomy after the cesarean section. Otherwise 
this fold needs to be opened and bladder should be reflected down so that ureters move 
away from the infundibulo-pelvic ligament and uterine arteries. Posterior leaf of broad 
ligament is opened by blunt dissection with the help of index finger from posterior to 
anterior and with curved Heaney the utero-ovarian ligament and fallopian tube is clamped 
and transfixed with vicryl one. Ovaries are conserved in cases of peripartum hysterectomy. 
On the other hand, Round and infundibulo-pelvic ligaments can be taken together close to 
the fundus of the uterus in order to save time. Bladder should again be carefully reflected 
down further, both sided uterine arteries and veins are identified, clamped with curved 
Heaney, and ligated with vicryl one. By this point bleeding is usually controlled and body of 
uterus should be removed just below the ligation of uterine arteries and cervical stump can 
be closed with vicryl one. This subtotal hysterectomy is often the procedure of choice in 
obstetric hemorrhage. 

If the bleeding is not controlled or morbidly adherent placenta is involving the lower uterine 
segment, then total hysterectomy should be performed which at times can be difficult. 
Lower margins of cervix can be felt with fingers when the scar is opened, it will roughly 
give an idea of cervical length and clamps should be applied medially to the secured uterine 
arteries close to the uterus. Once again bladder should be reflected down further before 
applying clamps. If uterus is not opened, clamps are applied in a similar way to the cardinal 
ligament, and the pedicle is ligated and transfixed. These steps are repeated till lateral 
vaginal fornix is reached. Just below the cervix curved clamps like Roberts are applied 
medially on both sides and uterus with cervix is removed. Cervix should be inspected for its 
complete removal. Both sided vaginal angle should be secured with figure of eight sutures. 
Vaginal vault can be closed with interrupted sutures using vicryl zero or one or can be left 
open with button hole sutures. 

3. Complications of Peri partum hysterectomy Vs gynecological 
hysterectomy 
The outcome of Peri partum hysterectomy depends upon its indication. In most cases, this is 
performed as an emergency procedure, thus the complications associated with it are 
definitely higher than non obstetrics hysterectomy. One of the most common complications 
encountered in Peri partum hysterectomies is the risk of hemorrhage. Massive post partum 
hemorrhage is encountered in almost all cases of peri partum hysterectomies. According to 
one study, the estimated blood loss ranged from 1-6 liters, leading to blood transfusion in 
92% of patients, 20 % of whom also developed coagulopathy. Because of massive 
hemorrhage, hemostasis can be a challenging task and such patient may end up in having a 
repeat laparotomy for this reason. The percentage of patients undergoing repeat laparotomy 
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Risk assessment of the pregnant woman should be routinely carried out at her first antenatal 
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developed a Care Bundle for placenta previa acreta. This Care Bundle has six elements of 
good care as follows: 

 Consultant obstetrician planned and directly supervising delivery 
 Consultant anaesthetist planned and directly supervising anaesthetic at delivery 
 Blood and blood products available 
 Multidisciplinary involvement in pre-op planning 
 Discussion and consent includes possible interventions (such as hysterectomy, leaving 

the placenta in place, cell salvage and intervention radiology) 
 Local availability of a level 2 critical care bed. Level 2 critical care bed are the high 

dependency area capable of providing service to meet the needs of patients who require 
more detailed observation or intervention ,short-term non-invasive ventilation and 
post- operative care. 

The morbidities associated with placenta acreta/percreta can be reduced by following these 
six points of Care Bundle. 
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preterm delivery and obstetric haemorrhage, and their care should be tailored to their 
individual needs. This care plan should be documented in the antenatal folder so that if 
patient presents in an emergency situation, the procedures/prerequisites to follow are 
already present. Good communication among the team members is essential for successful 
outcome.  

Prophylactic antibiotic is mandatory for such patients and majority of the times this is 
converted into therapeutic antibiotics depending upon the extent and nature of surgery. 
Similarly, thromboembolism prevention such as by using preoperative anti-embolism 
compression stockings and post operative physiotherapy are some universal steps which 
can lead to a better outcome. 

Adequate exposure is important. Although Pfennenstiel incisions are mostly given in 
unanticipated cases, but midline skin incision can be considered if the morbidly adherent 
placenta is diagnosed or suspected. It will not only help in selection of uterine incision 
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which may be classical but also will be valuable if proceeding for hysterectomy. In case of 
Pfennenstiel approach, incision can be extended in order to have good exposure of the 
surgical field. Semi Trendelenburg position of the patient and abdominal packing with large 
swabs will help in better exposure. Anterior abdominal wall retraction with Deaver is 
usually enough most of the time, Balfour retractor is not always necessary. As peri partum 
hysterectomy is associated with massive hemorrhage most of the time, therefore time 
constraints should be kept in mind. Both sided round ligament should be clamped with 
straight Heaney close to the uterus and double ligated with vicryl zero or one. Utero-vesical 
fold is already opened if proceeding to hysterectomy after the cesarean section. Otherwise 
this fold needs to be opened and bladder should be reflected down so that ureters move 
away from the infundibulo-pelvic ligament and uterine arteries. Posterior leaf of broad 
ligament is opened by blunt dissection with the help of index finger from posterior to 
anterior and with curved Heaney the utero-ovarian ligament and fallopian tube is clamped 
and transfixed with vicryl one. Ovaries are conserved in cases of peripartum hysterectomy. 
On the other hand, Round and infundibulo-pelvic ligaments can be taken together close to 
the fundus of the uterus in order to save time. Bladder should again be carefully reflected 
down further, both sided uterine arteries and veins are identified, clamped with curved 
Heaney, and ligated with vicryl one. By this point bleeding is usually controlled and body of 
uterus should be removed just below the ligation of uterine arteries and cervical stump can 
be closed with vicryl one. This subtotal hysterectomy is often the procedure of choice in 
obstetric hemorrhage. 

If the bleeding is not controlled or morbidly adherent placenta is involving the lower uterine 
segment, then total hysterectomy should be performed which at times can be difficult. 
Lower margins of cervix can be felt with fingers when the scar is opened, it will roughly 
give an idea of cervical length and clamps should be applied medially to the secured uterine 
arteries close to the uterus. Once again bladder should be reflected down further before 
applying clamps. If uterus is not opened, clamps are applied in a similar way to the cardinal 
ligament, and the pedicle is ligated and transfixed. These steps are repeated till lateral 
vaginal fornix is reached. Just below the cervix curved clamps like Roberts are applied 
medially on both sides and uterus with cervix is removed. Cervix should be inspected for its 
complete removal. Both sided vaginal angle should be secured with figure of eight sutures. 
Vaginal vault can be closed with interrupted sutures using vicryl zero or one or can be left 
open with button hole sutures. 

3. Complications of Peri partum hysterectomy Vs gynecological 
hysterectomy 
The outcome of Peri partum hysterectomy depends upon its indication. In most cases, this is 
performed as an emergency procedure, thus the complications associated with it are 
definitely higher than non obstetrics hysterectomy. One of the most common complications 
encountered in Peri partum hysterectomies is the risk of hemorrhage. Massive post partum 
hemorrhage is encountered in almost all cases of peri partum hysterectomies. According to 
one study, the estimated blood loss ranged from 1-6 liters, leading to blood transfusion in 
92% of patients, 20 % of whom also developed coagulopathy. Because of massive 
hemorrhage, hemostasis can be a challenging task and such patient may end up in having a 
repeat laparotomy for this reason. The percentage of patients undergoing repeat laparotomy 
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could be as high as 16%. When compared with non obstetric hysterectomy, women who 
underwent a peri partum procedure are nearly eight times more likely to require surgical re-
exploration and almost three times as likely to develop a wound complication. 

Another complication commonly encountered is the risk of infection. It is one of the 
commonest reasons for prolonged hospital stay. Wound infections and puerperal sepsis can 
occur in up to 14-19% of cases. 

Organ injury is more likely to occur in Peri partum hysterectomies especially those done for 
morbidly adherent placenta where bladder is injured. Similarly, ureters can also be injured 
in such emergency cases. Other organs like bowel are less commonly injured. According to 
one survey in UK, bladder damage was more likely to occur in cases of morbidly adherent 
placenta (23%) compared to uterine atony (8%, OR 3.41, 95% CI 1.55–7.48). Ureteric injury 
was similar in both cases (6%vs 4%). The percentage of organ injury is much higher when 
compared to prevalence of organ injuries in other benign gynecological reasons for 
hysterectomy (0.4%-2.5%). 

When comparing peri partum hysterectomy to non obstetric benign hysterectomy, rates of 
postoperative hemorrhage (5% compared with 2%), wound complications (10% compared 
with 3%), and venous thromboembolism (1% compared with 0.7%) are all quoted to be 
higher in women who underwent peri partum hysterectomy. Similarly, peri operative 
cardiovascular, pulmonary, gastrointestinal, renal, and infections morbidities are all higher 
for Peri partum hysterectomy. 

Because of the challenging nature of the surgery and the associated complications, the post 
operative stay in hospital, including the ICU stay, of such patients is much higher than those 
undergoing non obstetric hysterectomy. For the similar reasons, the chances of mortality of 
such patients are also higher compared to the other group. According to Wright et al, the 
mean length of stay for women who underwent peri partum hysterectomy was 8.7 days 
compared with 2.9 days for non obstetric hysterectomy. The peri operative mortality for peri 
partum hysterectomy was 1% compared with 0.04% for non obstetric hysterectomy. This 
study showed that the mortality in cases of peri partum hysterectomy was 14 times higher 
when compared to non obstetric hysterectomy. 

4. Conclusion 
Timely expert management in a well resourced centre is advocated. Hemorrhage is 
predictable in some situations when risk factors are present but severe uncontrollable 
hemorrhage can occur unexpectedly. It is in these situations that early decision making and 
the provision of adequate supplies of blood and blood products become extremely 
important. All obstetricians should be adequately trained in the performance of the B-lynch 
procedure, emergency hysterectomy and other complicated procedures such as ligation of 
the internal iliac arteries to control uterine hemorrhage. It is advisable that senior 
obstetrician must be involved in care of such patients. There must be national and local clear 
protocols and drills on the management of peri partum hemorrhage which may help reduce 
the incidence of peri partum hysterectomy. 

All essential drugs for managing post partum hemorrhage should be available in the 
delivery unit all the time. Vigilant monitoring of laboring patients with previous scar can 
lead to timely decision of cesarean delivery which in turn leads to reduced chances of 
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uterine rupture. On the other hand, increasing cesarean section rates leads to increased 
chances of morbidly adherent placenta which in turn leads to increased chances of peri 
partum hysterectomy. Therefore it is recommended that such cases should always be dealt 
in tertiary care with multi disciplinary team approach involving urologists, hematologist 
and intensive care experts. Despite advances in clinical practice, it is likely that peri partum 
hysterectomy will be more challenging for obstetricians in the future and therefore regular 
drills of these protocols can help reduce morbidity associated with it. 
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could be as high as 16%. When compared with non obstetric hysterectomy, women who 
underwent a peri partum procedure are nearly eight times more likely to require surgical re-
exploration and almost three times as likely to develop a wound complication. 

Another complication commonly encountered is the risk of infection. It is one of the 
commonest reasons for prolonged hospital stay. Wound infections and puerperal sepsis can 
occur in up to 14-19% of cases. 

Organ injury is more likely to occur in Peri partum hysterectomies especially those done for 
morbidly adherent placenta where bladder is injured. Similarly, ureters can also be injured 
in such emergency cases. Other organs like bowel are less commonly injured. According to 
one survey in UK, bladder damage was more likely to occur in cases of morbidly adherent 
placenta (23%) compared to uterine atony (8%, OR 3.41, 95% CI 1.55–7.48). Ureteric injury 
was similar in both cases (6%vs 4%). The percentage of organ injury is much higher when 
compared to prevalence of organ injuries in other benign gynecological reasons for 
hysterectomy (0.4%-2.5%). 

When comparing peri partum hysterectomy to non obstetric benign hysterectomy, rates of 
postoperative hemorrhage (5% compared with 2%), wound complications (10% compared 
with 3%), and venous thromboembolism (1% compared with 0.7%) are all quoted to be 
higher in women who underwent peri partum hysterectomy. Similarly, peri operative 
cardiovascular, pulmonary, gastrointestinal, renal, and infections morbidities are all higher 
for Peri partum hysterectomy. 

Because of the challenging nature of the surgery and the associated complications, the post 
operative stay in hospital, including the ICU stay, of such patients is much higher than those 
undergoing non obstetric hysterectomy. For the similar reasons, the chances of mortality of 
such patients are also higher compared to the other group. According to Wright et al, the 
mean length of stay for women who underwent peri partum hysterectomy was 8.7 days 
compared with 2.9 days for non obstetric hysterectomy. The peri operative mortality for peri 
partum hysterectomy was 1% compared with 0.04% for non obstetric hysterectomy. This 
study showed that the mortality in cases of peri partum hysterectomy was 14 times higher 
when compared to non obstetric hysterectomy. 

4. Conclusion 
Timely expert management in a well resourced centre is advocated. Hemorrhage is 
predictable in some situations when risk factors are present but severe uncontrollable 
hemorrhage can occur unexpectedly. It is in these situations that early decision making and 
the provision of adequate supplies of blood and blood products become extremely 
important. All obstetricians should be adequately trained in the performance of the B-lynch 
procedure, emergency hysterectomy and other complicated procedures such as ligation of 
the internal iliac arteries to control uterine hemorrhage. It is advisable that senior 
obstetrician must be involved in care of such patients. There must be national and local clear 
protocols and drills on the management of peri partum hemorrhage which may help reduce 
the incidence of peri partum hysterectomy. 

All essential drugs for managing post partum hemorrhage should be available in the 
delivery unit all the time. Vigilant monitoring of laboring patients with previous scar can 
lead to timely decision of cesarean delivery which in turn leads to reduced chances of 
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uterine rupture. On the other hand, increasing cesarean section rates leads to increased 
chances of morbidly adherent placenta which in turn leads to increased chances of peri 
partum hysterectomy. Therefore it is recommended that such cases should always be dealt 
in tertiary care with multi disciplinary team approach involving urologists, hematologist 
and intensive care experts. Despite advances in clinical practice, it is likely that peri partum 
hysterectomy will be more challenging for obstetricians in the future and therefore regular 
drills of these protocols can help reduce morbidity associated with it. 
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1. Introduction 
Uterine leiomyomas are the most common benign pelvic tumors in women [1, 2]. They are 
monoclonal tumors of the smooth muscle cells of the myometrium and consist of large 
amounts of extracellular matrix that contains collagen, fibronectin and proteoglycan [2, 3]. A 
thin pseudocapsule that is composed of areolar tissue and compressed muscle fibers usually 
surrounds the tumors [4]. Leiomyomas may enlarge to cause significant distortion of the 
uterine surface or cavity. Although they are benign, they commonly result in severe 
symptoms, such as heavy, irregular and prolonged menstrual bleeding as well as anemia. 
Uterine leiomyomas have also been associated with numerous other medical disorders, such 
as infertility, recurrent abortion and preterm labor [5]. These clinical complications 
negatively impact women’s health. Uterine leiomyomas are the most cited indication for 
more than 600,000 hysterectomies performed in the US annually, and this major surgery is 
associated with morbidity and mortality as well as a huge economic impact on healthcare 
delivery systems that is estimated to be approximately $2.2 billion/year [6].  

2. Current medical treatment options for uterine leiomyomas  
Treatment options for leiomyoma vary. Treatment strategies are typically individualized 
based on the severity of the symptoms, the size and location of the leiomyoma lesions, the 
patient’s age and their chronological proximity to menopause, and the patient’s desire for 
future fertility. The usual goal of therapy is the relief of the symptoms (which include 
abnormal uterine bleeding, pain, and pressure). The treatment options range from the use of 
acupuncture (ancient Chinese method) to the total removal of the uterus and its myoma 
contents [7]. The gold standard of leiomyoma treatment is surgical intervention. 
Hysterectomy is the definitive surgical operation, but myomectomy is still commonly 
performed especially in women who desire future fertility. More recently developed 
techniques, which include uterine artery embolization (UAE), magnetic resonance-guided 
focused-ultrasound surgery (MRgFUS) and myolysis, are emerging as minimally invasive 
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alternative procedures. To date, there is no definitive therapeutic agents for the treatment of 
uterine leiomyomas, which is a reflection of the dearth of randomized clinical trial data 
demonstrating the effectiveness and safety of medical therapies in the management of 
symptomatic leiomyomas [8]. This chapter will focus on medical treatment options for 
uterine leiomyoma as a promising tool to decrease the rate of hysterectomy with its burden 
to the health system as well as the patients.  

2.1 COCs and progestins 

Combined oral contraceptive hormones have been widely tried by physicians to reduce the 
blood loss associated with uterine fibroids. A large prospective study including more than 
3000 patients with fibroids found a positive correlation between the early use of COCs 
(before 17 years) and the incidence of fibroid [9]. Other controlled trials showed no 
association between the use of COCs and the development of uterine fibroids [10, 11]. 

The effect of COcs and progestins in reducing the size of fibroids is not documented [12-14]. 

3. Levonorgestrel-releasing intrauterine system 
The levonorgestrel-releasing intrauterine system (LNG) is one of the most effective 
treatments in reducing menorrhagia. In a small randomized trial; LNG decreased the blood 
loss significantly after 6 weeks of application in women with menorrhagia and fibroid [15]. 
However; it did not decrease the myoma size. 

3.1 Promising GnRH antagonist (elagolix) 

Elagolix is a second generation new non-peptide (GnRH) antagonist, highly potent 
antagonist orally active and rapidly bioavailable after administration that is being 
developed by Abbott Laboratories (Abbott) in collaboration with Neurocrine Biosciences 
[16, 17]. It Finalizing the Phase III for endometriosis and finalizing Phase II for uterine 
leiomyoma with opportunity to be its first and only approved oral treatment for uterine 
leiomyoma [18]. This promising compound inhibits gonadotropin releasing hormone 
(GnRh) receptors in the pituitary gland leading to a dose dependent suppression of LH, FSH 
and estradiol. Consequently, suppression of E2 is more prolonged at higher doses. Pituitary 
suppression is maintained for only a portion of the day, and baseline gonadotropin levels 
return by 24 hours [19]. 

These properties suggest that elagolix may enable dose-related pituitary and gonadal 
suppression in premenopausal women as part of treatment strategies for reproductive 
hormone-dependent disease states [19]. To date, elagolix has been studied in 18 clinical trials 
totaling more than 1,000 subjects.  

Elagolix seems to be well tolerated for multiple-doses up to 200; rapidly absorbed after oral 
administration, with median time of maximum plasma concentration (Tmax) values ranging 
from 0.5–1 h, the primary metabolite (NBI-61962) appear in the serum rapidly after 
administration [19].  

The therapeutic window of E2 levels for suppression of endometriosis using is attainable at 
a dose of 100-150mg/day with serum estradiol remained between 20 – 50 pg/ml [20]. This is 

Medical Treatment of Fibroid to Decrease Rate of Hysterectomy 117 

supported by Barberi RL findings which showed that E2 levels between 30-50 pg/ml are 
effective in inducing endometrial atrophy [21]. The Elagolix therapeutic dose for 
management of uterine fibroid has yet to be determined.  

4. Selective Estrogen Receptor Modulators (SERMS) 
Selective estrogen receptor modulators (SERMs) are non-steroidal estrogen receptor ligands 
that display tissue-specific agonist–antagonist estrogenic actions. They are used frequently 
in the treatment and prevention of estrogen receptor-positive carcinoma of the breast in 
addition to their use as ovulation induction agents [22, 23]. Tamoxifen is one of the oldest 
known SERMs, but it may potentially cause endometrial carcinoma due to its partial 
agonistic effect on the endometrium [24]. There are no randomized controlled trials that 
have investigated the potential role of Tamoxifen in the treatment of uterine fibroids; 
however, a few case reports have suggested that it actually increases leiomyoma growth [22, 
25]. Raloxifene is another SERM that can be theoretically considered to be a candidate 
therapeutic option for uterine fibroids. Raloxifene only slightly affected collagen 
biosynthesis in control myometrium cells; however, it significantly inhibited collagen 
biosynthesis in leiomyoma cells [26] and exerted its action at the transcriptional level [27]. A 
newly developed SERM, “Lasofoxifene”, is currently awaiting FDA approval. However, the 
results of early trials suggest that there were no significant benefits compared to raloxifene 
for the skeleton, breast, heart, or reproductive tract [28, 29].  

4.1 Mechanism of action  

The most probable hypothesis that explain SERMs’ mechanism of action is that they induce 
changes in estrogen receptors, which result in differential expression of specific estrogen-
regulated genes in different tissues [30]. Every member of the SERM family has its own 
individual characteristics, which depend on its structure, the type of estrogen receptor they 
bind to, and the set of molecules that interact with its estrogen receptor/SERM complex in 
affected cells, and these characteristics result in either agonistic or antagonistic activity [31]. 
SERMS could potentially provide therapeutic benefits by having antagonistic effects at 
uterine myometrial level and by preventing ovarian stimulation which has been achieved in 
rat studies. The difference in activity of SERMS is based on the structure activity 
relationships (SAR) [32].  

4.2 SERMs and treatment of uterine fibroids  

All SERMs, with their estrogen blocking activity, would be theoretically expected to exert at 
least some therapeutic effect on uterine fibroids. Raloxifene has been showed to enhance the 
shrinkage of uterine fibroids in postmenopausal women [33, 34]. However, a recent report 
from Italy that addressed the effect of raloxifene on uterine leiomyoma showed that the 
leiomyoma size in premenopausal women who were administered daily 60-mg doses of 
raloxifene over a 2-year period exhibited no change in leiomyoma size [35]. 

4.3 Adverse events  

Tamoxifen is not recommended for women with a prior history of deep venous thrombosis, 
pulmonary embolus, stroke, or transient ischemic attack because it increases the risk of 
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supported by Barberi RL findings which showed that E2 levels between 30-50 pg/ml are 
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Selective estrogen receptor modulators (SERMs) are non-steroidal estrogen receptor ligands 
that display tissue-specific agonist–antagonist estrogenic actions. They are used frequently 
in the treatment and prevention of estrogen receptor-positive carcinoma of the breast in 
addition to their use as ovulation induction agents [22, 23]. Tamoxifen is one of the oldest 
known SERMs, but it may potentially cause endometrial carcinoma due to its partial 
agonistic effect on the endometrium [24]. There are no randomized controlled trials that 
have investigated the potential role of Tamoxifen in the treatment of uterine fibroids; 
however, a few case reports have suggested that it actually increases leiomyoma growth [22, 
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rat studies. The difference in activity of SERMS is based on the structure activity 
relationships (SAR) [32].  
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pulmonary embolus, stroke, or transient ischemic attack because it increases the risk of 
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ischemic stroke, particularly in women who are 50 years of age or older. Additionally, the risk 
of uterine/endometrial cancer was approximately doubled with tamoxifen use [36], and the 
risk of superficial thrombophlebitis was three times higher [24, 37]. Some of these side effects 
could be explained by the inhibition of cellular glutamine uptake, oxidative stress and the 
induction of apoptosis [38]. SERMs are seldom used for the treatment of uterine fibroids [26]. 

5. Aromatase inhibitors 
Aromatase inhibitors (AI) significantly block both ovarian and peripheral estrogen 
production within 1 day of treatment [39]. Letrozole suppressed the production of 
estrogens, particularly estrone and estradiol, by 76-79% compared to their baseline levels 
[40]. The underlying mechanism is the inhibition of the aromatase enzyme, which is the 
enzyme that catalyzes the conversion of androgenic substances into estrogens [41]. Recent 
reports have suggested that aromatase is expressed to a greater extent in uterine leiomyoma 
tissues of African-American women compared to Caucasian women, which may contribute 
to the higher incidence of ULMs in African American women [42]. Aromatase inhibitors 
have been shown to be effective against fibroids in limited short term studies with dosing 
regimens that included 2.5 mg per day of letrozole and 1 mg per day of anastrozole [43]. 
One of the major concerns with the use of aromatase inhibitors is the reported bone loss 
with prolonged use, which necessitates the concomitant use of oral contraceptive pills or 
progesterone [44]. A recently published RCT compared the effects of three months of 
aromatase inhibitor (letrozole) to that of three months of gonadotropin-releasing hormone 
agonist (triptorelin) on uterine leiomyoma volume and hormonal status [45]. The results 
showed an advantage of the rapid onset of action of AIs in addition to the avoidance of the 
flare ups that initially occurs with GnRHa. Both treatment options induced significant 
shrinkage of the uterine fibroids and improvement in leiomyoma-associated symptoms [45]. 
The mean reduction of leiomyoma volume with 3 months use of anastrazole is 55.7% [46]. 
The authors suggested that aromatase inhibitors should be considered in women with 
fibroids on a short term basis or in women who want to avoid surgical intervention to 
preserve their potential fertility [47]. Another concern with the use of AIs as a treatment 
option for uterine leiomyoma is its off-label use, which mandates a thorough review with 
patients prior to the initiation of the therapy [44]. Several RCTs are underway that would 
hopefully add to our understanding of the potential promising role of AIs in the treatment 
of uterine leiomyomas [36].  

6. Antiprogesterones 
Estrogen has traditionally been considered to be the most important stimulus for leiomyoma 
growth and numerous studies that included cell culture and animal models supported this 
concept [48]. Surprisingly, recent findings suggest that volume maintenance and growth of 
human ULMs are also heavily progesterone-dependent, and hence anti-progesterone could 
reverse leiomyoma growth effects [16, 49]. One potential link between the effects of the two 
key steroid hormones on ULMs is that estradiol induced the expression of the progesterone 
receptor and supported progesterone action on leiomyoma tissue [48]. Clinical findings also 
support these laboratory observations; studies have involved the evaluation of mifepristone 
(RU 486) [50-52], azoprisnil [43, 49], and more recently, CDB-2914 and CDB-4124 (CDB: 
Contraceptive Development Branch) [53].  
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6.1 Mifepristone

Mifepristone (RU486), a well-known oral anti-progesterone compound, has been used for 
more than 20 years for multiple clinical indications [45, 54-56]. It has recently been evaluated as 
a potential therapeutic agent for uterine fibroids with a dose that ranges from 5 mg to 50 mg 
over a 3-month period [29, 57, 58]. Mifepristone reduced leiomyoma size (26% to 74%) and 
improved leiomyoma-related symptoms (63% to 100% induction of amenorrhea). Reported 
side effects included transient elevations in transaminases, which occurred in 4% of cases as 
well as endometrial hyperplasia and was detected in 28% of the women who were screened 
with endometrial biopsies [59]. However, these studies were mostly preliminary with limited 
numbers of subjects and therefore, larger randomized well-controlled trials that include 
thorough monitoring of liver function and endometrial histology are required to conclusively 
determine the safety and efficacy of this treatment modality.  

6.2 Asoprisnil 

Asoprisnil (J867, BAY86-5294) is an investigational selective progesterone receptor 
modulator (SPRM) that was developed for the treatment of progesterone-sensitive 
myomata. It induces unique morphological changes and is associated with inhibited 
proliferation of the endometrium and leiomyomata. These changes may lead to amenorrhea, 
which is usually encountered with its use [43, 60, 61]. Asoprisnil is a tissue selective 
molecule that binds to the progesterone receptors with a three-fold greater affinity than 
endogenous progesterone [57]. It reduces the uterine and leiomyoma volumes in a dose-
dependent manner while achieving remarkable decreases in menorrhagia scores in women 
with menorrhagia [62]. Amenorrhea rates also increased as the dose of asoprisnil was 
increased [58, 60]. When asoprisnil was administered daily for longer than 3-4 months, 
significant endometrial thickening and unusual histological appearance of the endometrial 
glands occurred [29]. 

6.3 Telapristone acetate/ CDB-4124 (proposed trade names, proellex, progenta) 

CDB-4124 is another SPRM, but it is a relatively pure progesterone antagonist. It was 
studied in recent years for the treatment of uterine fibroids and is still being evaluated to 
address its safety and dose parameters in premenopausal women [63]. Limited information 
or publications are currently available on the various clinical trials that have investigated 
CDB-4124; these studies have either been completed or were terminated due to adverse 
liver-related events according to the www.clinical trials.gov website. New clinical trials 
using lower doses of CDB-4124 have recently been approved by the FDA.  

6.4 Ulipristal/CDB-2914 (VA 2914, ellaOne, ella) 

Ulipristal is an FDA-approved selective progesterone receptor modulator (SPRM) that is 
indicated for emergency contraception. It is structurally similar to mifepristone and seems to 
be effective in the treatment of uterine fibroids. It is associated with a reduction in pain, 
bleeding and leiomyoma size between 17-24% [64], as well as an improvement in quality of 
life [65]. However, data on long-term treatment are lacking and similar to other SPRMs, 
ulipristal may be associated with endometrial thickening and endometrial hyperplasia [29, 
39, 66]. Large randomized well-controlled clinical trials are needed to evaluate the utility of 
ulipristal for potential clinical treatment of uterine fibroids [39].  
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6.1 Mifepristone

Mifepristone (RU486), a well-known oral anti-progesterone compound, has been used for 
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6.3 Telapristone acetate/ CDB-4124 (proposed trade names, proellex, progenta) 
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6.4 Ulipristal/CDB-2914 (VA 2914, ellaOne, ella) 

Ulipristal is an FDA-approved selective progesterone receptor modulator (SPRM) that is 
indicated for emergency contraception. It is structurally similar to mifepristone and seems to 
be effective in the treatment of uterine fibroids. It is associated with a reduction in pain, 
bleeding and leiomyoma size between 17-24% [64], as well as an improvement in quality of 
life [65]. However, data on long-term treatment are lacking and similar to other SPRMs, 
ulipristal may be associated with endometrial thickening and endometrial hyperplasia [29, 
39, 66]. Large randomized well-controlled clinical trials are needed to evaluate the utility of 
ulipristal for potential clinical treatment of uterine fibroids [39].  
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7. Somatostatin analogues 
Increasing evidence has demonstrated a role for growth factors, such as insulin growth 
factor I (IGF-I) and IGF-II, in the initiation and progression of uterine fibroids [67-70]. 
Leiomyoma tissue expresses higher levels of IGF-I/IGF-II receptors compared to normal 
adjacent myometrium [62, 69]. Additionally, these tissues secrete their own IGF-1, probably 
for autocrine and paracrine use [70]. From a clinical perspective, it has been recently 
reported that patients with high levels of growth hormone (acromegalic patients) have a 
higher prevalence of uterine fibroids than the general population [71]. Lanreotide, which is a 
long-acting somatostatin analogue that has been shown to reduce growth hormone 
secretion, has also recently been evaluated in seven women with uterine fibroids in Italy 
[72]. Interestingly, lanreotide induced a 42% mean myoma volume reduction within a 3-
month period. These results show that somatostatin analogues may potentially be a new 
therapy for uterine fibroids [73]. The treatment with somatostatin analogues for diseases 
other than leiomyoma appears to be safe and is usually well tolerated with some reports of 
gallstone formation [74, 75]. However, the lacking of clinical trials which test the long term 
use of somatostatin analogues along with the severe and adverse health implications such as 
decreased life expectancy due to accelerated heart disease which observed in adults with 
growth hormone deficiency may hinder its future use for leiomyoma treatment. 

8. Cabergoline 
Carbergoline is a well-known dopamine agonist that is effectively used in the treatment of 
prolactinoma and for the inhibition of lactation. A recent study [76] evaluated carbergoline 
as a therapeutic option for uterine fibroids. The rational for such an approach lies in its effect 
as an inhibitory agent on GnRH release. A group in Iran published a preliminary study in 
2007 [76] that favored the use of carbergoline as a medical treatment of uterine fibroids on 
which they reported a volume reduction of about 50% with 6 weeks use [65]. The same 
group performed a subsequent study that compared carbergoline with diphereline, which is 
a gonadotropin-releasing hormone agonist [77]. They reported comparable results in terms 
of the shrinkage of the fibroids and the improvement in the sonographic, clinical, and intra-
operative outcomes [77]. These findings warrant future larger controlled trials to clearly 
assess the potential use of carbergoline in the treatment of uterine fibroids.  

9. Danazol 
Danazol is a synthetic steroid that inhibits steroidogenesis through multi-enzymatic actions 
in addition to its suppressor effect on sex hormone binding globulin [78]. It reportedly 
induced a significant 24% volume reduction [79, 80]. However, a recent Cochrane study 
failed to identify any randomized controlled trials that compared danazol to placebo or any 
other medical therapy in women with uterine fibroids [81].  

9.1 Gestrinone 

Gestrinone is a steroid that possesses anti-estrogen receptor and anti-progesterone receptor 
properties in various tissues, including the endometrium [82]. A recent report from Italy 
evaluated the use of Gestrinone in the treatment of premenopausal women with uterine 
fibroids at a dose of 2.5 mg twice per week over a 6-month period [82]. The authors reported 
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a 32% ± 10% reduction in uterine volume [82]. A subsequent study reported up to 60% 
leiomyoma shrinkage in size [83]. Gestrinone is a contraceptive agent and also exhibits 
several unfavorable side effects, such as mild androgenicity, weight gain, seborrhea, acne, 
hirsutism, and occasional hoarseness. 

9.2 Vitamin D (VitD) 

Data from our laboratory demonstrate that Vitamin D (VitD) is an antifibrotic factor and 
inhibits growth and induces apoptosis in cultured human leiomyoma cells through the 
down-regulation of PCNA, CDK1, and BCL-2 and suppresses COMT expression and 
activity in human leiomyoma cells [84-86]. We have also recently demonstrated similar 
effects in the Eker rat model of uterine fibroids [87]. Another group in Finland demonstrated 
that Vitamin D inhibit growth of both myometrial and leiomyoma cells in vitro [88] The 
growth inhibition was concentration dependent and the level of inhibition was statistically 
significant with the concentration of 1000 nM.  

In a separate study from our group, the correlation between low serum levels of VitD and 
the increased risk of having symptomatic uterine fibroids were evaluated [89, 90]. We 
measured both the biologically active 1, 25 dihydroxyvitamin D3 and the precursor 25-
hydroxyvitamin D3 in the serum from African American and white women with fibroids as 
well as normal healthy controls. Interestingly, then observed that 1, 25 dihydroxyvitamin D3 
is significantly lower in women with fibroids compared to normal healthy controls; 
additionally, it has been detected that lower levels of total serum 25-hydroxyvitamin D3 in 
women with fibroids compared to healthy controls. These findings were observed both in 
African American women and in Caucasian women.  

The aim of the study was to determine whether serum levels of VitD correlated with disease 
severity in women with symptomatic uterine fibroids. The study population consisted of 67 
patients who had detailed repeated pelvic ultrasound evaluations over a 2-year period with 
specific measurements of the total uterine volume and the volume of the individual 
leiomyoma lesions. The patients also had detailed laboratory analysis including serum 25 
hydroxy Vit D3 levels. As shown in (Fig I), a statistically significant negative correlation 
between the low serum Vit D levels and the total uterine leiomyoma volume (P<.05) as well 
as the number of leiomyoma lesions/uterus (P<0.05) was detected [63]. Taken together, our 
preliminary results suggest a strong dose-response correlation between lower serum Vit D 
levels and increased severity of uterine fibroids. This presents an opportunity for the 
potential use of Vit D or its potent analogues as novel treatment options or for the 
prevention of uterine fibroids.  

To date there is no randomized controlled trials had been implemented to prospectively 
assess the efficacy of Vit D in the management of uterine fibroids. 

10. Epigallocatechin Gallate (EGCG), green tea extract 
Tea is one of the most widely consumed beverages all over the world. Both the green tea 
and the black tea are derived from the leaves of the plant ‘Camellia sinensis’ the most 
significant components of which are phytochemicals, of which Green tea is thoroughly 
studied for its health benefits.  
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a 32% ± 10% reduction in uterine volume [82]. A subsequent study reported up to 60% 
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down-regulation of PCNA, CDK1, and BCL-2 and suppresses COMT expression and 
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African American women and in Caucasian women.  

The aim of the study was to determine whether serum levels of VitD correlated with disease 
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patients who had detailed repeated pelvic ultrasound evaluations over a 2-year period with 
specific measurements of the total uterine volume and the volume of the individual 
leiomyoma lesions. The patients also had detailed laboratory analysis including serum 25 
hydroxy Vit D3 levels. As shown in (Fig I), a statistically significant negative correlation 
between the low serum Vit D levels and the total uterine leiomyoma volume (P<.05) as well 
as the number of leiomyoma lesions/uterus (P<0.05) was detected [63]. Taken together, our 
preliminary results suggest a strong dose-response correlation between lower serum Vit D 
levels and increased severity of uterine fibroids. This presents an opportunity for the 
potential use of Vit D or its potent analogues as novel treatment options or for the 
prevention of uterine fibroids.  

To date there is no randomized controlled trials had been implemented to prospectively 
assess the efficacy of Vit D in the management of uterine fibroids. 

10. Epigallocatechin Gallate (EGCG), green tea extract 
Tea is one of the most widely consumed beverages all over the world. Both the green tea 
and the black tea are derived from the leaves of the plant ‘Camellia sinensis’ the most 
significant components of which are phytochemicals, of which Green tea is thoroughly 
studied for its health benefits.  
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A typical green tea beverage, prepared in a proportion of 1 g leaf to 100 ml water in a 3-min 
brew, usually contains 250–350mg tea solids, and catechins account for 30–42% of the dry 
weight of the solids [91]. It has been demonstrated that tea constituents exhibit various 
biological and pharmacological properties such anti-carcinogenic, antioxidative, anti-
allergic, anti-virus, anti-hypertensive, anti-atherosclerosis, anti-cardiovascular disease and 
anti-hypercholesterolemic activities [92, 93]. 

The major green tea catechins are epigallocatechin-3-gallate (EGCG), epigallocatechin 
(EGC), epicatechin-3-gallate (ECG) and epicatechin. Catechines are a group of bioflavonoids 
that exhibit antioxidant and anti-inflammatory capacity. Chemically, catechines are 
polyhydroxylated with water-soluble characteristics [94]. Epigallocatechin gallate (EGCG), 
which is the principal catechin, comprises >40% of the total polyphenolic mixture of green 
tea catechins [95], Grapes also contain polyphenols and catechins such as EGCG [96]. 
Epigallocatechin gallate exhibits various biological activities including potent antioxidant 
and anti-inflammation capacity [97].  

EGCG appears to block each stage of tumorgenesis by modulating signaling pathways 
involved in cell proliferation, transformation, inflammation, and oxidative stress, which are 
clearly involved in pathogenesis of various tumors including uterine fibroids [98]. 

In our laboratory, we studied the effect and potential mechanisms of EGCG action on 
human leiomyoma (HuLM) cells [99], as we assayed cell proliferation and apoptosis, the 
protein levels of PCNA, CDK4, BCL2, and BAX which examined by Western blot analysis, 
and we found that Epigallocatechin gallate inhibits the proliferation of HuLM cells and 
induces apoptosis. These results suggest that EGCG may be a potential anti-uterine fibroid 
agent acting through multiple signal transduction pathways [100]. Additional validation of 
these findings was achieved using orally administered EGCG to shrink pre-existing 
subcutaneous leiomyoma lesions in immune-compromised mice [99]. Previous studies have 
shown that EGCG inhibited the growth of various human cancer cells, such as epidermoid 
carcinoma cells [101], hepatoma cells [102], prostate carcinoma cells [103], and breast cancer 
cells [104]. Those findings motivated us to initiate a clinical trial to evaluate the promising 
clinical role of EGCG in women with symptomatic uterine fibroids. 
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1. Introduction 
Abnormal uterine bleeding (AUB) is a common complaint in reproductive age women. The 
World Health Organization reported that in developing countries, 8-27% of women suffered 
heavy menstrual bleeding. (1) Hysterectomy remains the gold-standard treatment, but can 
be associated with significant morbidity. In the past gynecologists will be criticized for 
performing hysterectomies for women with AUB but without any uterine pathology. Over 
the past two decades, several non-invasive or minimally invasive procedures have emerged 
as alternative treatment modalities. But do these new treatments remain effective over time? 
In the present chapter, I discuss first generation hysteroscopic ablation techniques (EA), as 
an alternative to hysterectomy, that have been extensively studied over the last 20 years but 
are actually underused. Because a great number of valuable papers and books have already 
been published on this topic, for the sake of simplicity references have been kept to  
a minimum. Also I will share my personal experiences as a hysteroscopist who has 
performed more than 1000 cases of operative hysteroscopic surgery in Taiwan over the last 
15 years. 

2. Indications for hysterectomy 
A hysterectomy is an operation to remove a woman's uterus. Sometimes, the ovaries and 
fallopian tubes are also removed. Hysterectomies are very common - one in three women in 
the United States has had one by age 60. 

The following benign diseases are the most common reasons for hysterectomy: 

 Abnormal uterine bleeding (AUB) that persists despite treatment  
 Uterine leiomyomata (fibroids) 
 Adenomyosis not cured by medicine or conservative surgery  
 Uterine prolapse - when the uterus drops into the vagina  
 Chronic pelvic pain; intractable to medical treatments 
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Before a patient undergoes a hysterectomy, it is important to discuss alternative treatments 
with the patient. After hysterectomy her periods will stop, and she will no longer be able to get 
pregnant. If both ovaries are removed, a patient will enter menopause. Although hysterectomy 
is one of the most commonly used gynecological procedures, in recent years the number of 
patients undergoing hysterectomy has decreased in some area of the world. (2) 

The possible reasons for this could be the availability of new emerging minimally invasive 
alternative procedures and the adverse effects after hysterectomy. (2,3) Current ‘save the 
uterus ‘ attitude in the world has also become a support to narrow the range of indications 
of hysterectomy. Hysterectomy can alleviate all menstrual-related clinical symptoms, 
including dysmenorrhea and premenstrual symptoms, and the overall patient satisfaction 
rate with this approach is approximately 80%. However, it also has some disadvantages 
such as frequent peri-operative complications, prolonged operating time, delayed recovery, 
and high cost. Recent studies have shown that women below 50 years of age who undergo 
hysterectomy with or without oophorectomy are at a significantly higher risk of all-cause 
mortality and coronary heart diseases. (3, 4) Traditionally, hysterectomy has also been 
known to have a major psychological impact. Over the past 15-20 years, several non-
invasive or minimally invasive procedures have emerged as alternative treatment 
modalities. Currently available alternative treatment modalities include insertion of 
levonorgestrel-intrauterine system (LNG-IUS), myomectomy, myolysis, uterine artery 
embolization, magnetic resonance imaging-focused ultrasonography, hysteroscopic 
endometrial ablation (EA), and second-generation global endometrial ablation. 

3. Alternatives for hysterectomy 

Avoiding unnecessary hysterectomy is a challenge. Abnormal uterine bleeding (AUB), 
defined as excessive or irregular bleeding, occurs in about 10–30% of women of 
reproductive age. Uterine leiomyomata (fibroids) is the most common benign gynecological 
tumor, occurring in about 30% of women. The 2002 report from Organization for Economic 
Co-operation and Development showed that rates ranged from a low of 114 per 100 000 
women in Mexico to a high of 526 in Norway. In Taiwan, the incidence of hysterectomy was 
approximately 268 to 303 per100 000 women from 1996 to 2001. Fibroids are the most 
common indication for hysterectomy in Taiwan; a total of 22,000 hysterectomies are 
performed each year. (5) The overall cost of treating fibroids in US was estimated at $2.1 
billion in 2000. More than 70% of those costs were directly related to hysterectomy. 

Asymptomatic uterine leiomyomata may not require treatment, but in about 20–80% of 
cases, leiomyomata is accompanied by AUB and pelvic symptoms. AUB and leiomyomata 
are the main indications for hysterectomy. If AUB can be successfully treated with 
alternative modalities, then the need for hysterectomy may be reduced. 

Recently, several non-invasive or minimally invasive procedures have emerged as 
alternative treatment modalities include insertion of levonorgestrel-intrauterine system 
(LNG-IUS), myomectomy, myolysis, uterine artery embolization, magnetic resonance 
imaging-focused Ultrasonography. While hysteroscopic endometrial ablation, and second-
generation global endometrial ablation (EA), are to be choiced when menorrhagia is the 
primary indication and endometrial anatomy is appropriate. For patients requiring 
interventional treatment, selection among these procedures depends on the patient’s age, 
symptoms, coexisting conditions, and reproductive plans. 

Hysteroscopic Surgery as an Alternative for Hysterectomy 131 

EA is a suitable alternative for the treatment of AUB. Resectoscopic techniques are 
performed under hysteroscopic visualization, using resectoscopic instruments to ablate the 
endometrium or remove submucosal leiomyomata. Hysteroscopic EA and myomectomy 
have become increasingly popular treatment modalities for women with AUB. From 2003 to 
2006, in England, EA was performed in 60% of cases of surgically treated AUB. (6)  

The 2009 Cochrane Database meta-analysis of 21 randomized trials regarding resectoscopic 
ablation showed the following results: (a) the amenorrhea rate was 38% at 1 year and 48% at 
2–5 years, (b) the patient satisfaction rate was 88% at 1 year and 87% at 2–5 years, and (c) the 
subsequent surgery rate was 25% for any surgery (including hysterectomy) and 19% for 
hysterectomy alone. (7) Since 1996, I have performed more than 1000 hysteroscopic EAs at 3 
hospitals in Taiwan. The results were comparable to those in other medical literature, but 
had a lower subsequent surgery rate of approximately 5%. (8, 9) In my recent study, I 
followed up 334 women who were eligible for a follow-up after surgery; the follow-up 
duration ranged from 7 months to 109 months (mean, 48.7 months). Of the 334 women, 161 
(48%) had normal flow, 33 (10%) had hypomenorrhea, 31 (9%) had heavy flow, and 82 (25%) 
continued to experience amenorrhea. Seventeen (5%) women were not satisfied with the 
results, and 7 (2%) underwent hysterectomy because of EA failure. Ten women (3%) 
underwent EA again. The subsequent surgery rate in my series was 5%. (8) 

Although this procedure needs training and skills, it is less expansive and underused in 
many countries. Many insurance policies such as Taiwan’s National Health Insurance do not 
cover second-generation endometrial ablation. 

Most clinicians still perform hysterectomy as the first choice in treatment of women 
presenting intractable AUB.  

The history and evolution of hysteroscopic endometrial ablation: In 1805, Bozzini described 
his simple instrument used to inspect the urethra of a living human but later was banned 
and censured for "undue curiosity."  

In 1869, Pantaleoni took the first look inside the uterine cavity using a cystoscope to observe 
and cauterize uterine polyps in a 60-year-old woman.  

In 1879, the first "modern" hysteroscope was designed and produced by Nitze by 
incorporating an interior light source with an optical system permitting magnification. 

In 1925, Rubin introduced uterine distention with carbon dioxide . 

The rod lens system designed by Harold H.Hopkins, (10) together with the fiber optic light 
transmission invented by Fourestiere in 1952, (11) has allowed extraordinary advances in 
operative hysteroscopy. 

In 1869, Pantaleoni reported the first successful hysteroscopy (using cystoscopy), when he 
described a 60-year-old woman with postmenopausal bleeding and found an intrauterine 
polyp and cauterized it with silver nitrate. This was not only the first diagnostic 
hysteroscopy but also the first demonstration of intrauterine surgery. 

Modern day operative hysteroscopy relies on two developments: the glass fiber optic for 
illumination and the uterine distention, and the hysteroscopic endometrial ablation 
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developed from the occurrence of Asherman’s syndrome that completes destruction of the 
endometrium will cause amenorrhea. 

 
Fig. 1. instrumentation for hysteroscopic endometrial ablation include rigid resectoscope, 
cables, speculum, and dilators. 

In 1976, Neuwirth & Amin used the urologic resectoscope to assist in the removal of a 
pedunculated submucous leimyomas in 5 cases. Two years later (1978) Neuwirth used a 
new hysteroscopic technique with a cutting loop and infusion distention fluid ( 32% dextran 
70) system.  

In 1979 Goldrath first performed hysteroscopic endometrial ablation by using the Nd:YAG 
laser.  

In 1981 he reported on the successful treatment of intractable uterine bleeding in 21 of 22 
cases. 

4. The general assessment and management of AUB 
The FIGO PALM-COEIN classification for abnormal uterine bleeding (AUB): 

In 2011 a new classification system for abnormal uterine bleeding (AUB) was approved by 
the FIGO Executive Board. (12) AUB, can be classified as acute, chronic, intermenstrual or 
intermittent forms, which represents a common clinical problem facing the gynecologist.  

Acute AUB was defined as an episode of heavy bleeding that is of sufficient quantity to 
require immediate intervention to prevent further blood loss.  

Chronic AUB be defined as bleeding from the uterine corpus that is abnormal in volume, 
regularity, and/or timing, and has been present for the past 6 months. Chronic AUB would 
not require immediate intervention.  
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Intermenstrual or intermediate bleeding (IMB) occurs between clearly defined cyclic and 
predictable menses. Such bleeding may occur at random times or may manifest in a 
predictable fashion at the same day in each cycle.  

The FIGO group recommended the word “metrorrhagia,” and dysfunctional bleeding 
(DUB) should be abandoned. 

Acute AUB may present in the context of existing chronic AUB or might occur without such 
a history. Although women of reproductive age with acute AUB require immediate 
intervention, their follow-up may be largely dependent upon whether they require 
investigation and ongoing care for an underlying chronic condition. 

The prevalence of AUB, the difficulties in identifying its causes, and the cost of management 
argue for reliable diagnostic techniques and treatment strategies. An ideal approach would 
promptly identify patients with organic disease, facilitate patient comprehension and choice 
of treatment options, improve treatment efficacy, and reduce overall cost of care. 

FIGO differentiates 9 categories and are arranged according to an acronym (PALM-COEIN) 
shown as below: 

AUB-P: Polyps in the endometrium that are diagnosed by ultrasound or hysteroscopy. This 
classification system does not further categorize polyps on the basis of size, location, or 
number.  

AUB-A: Adenomyosis which can be most accurately diagnosed on the basis of tissue 
analysis of a hysterectomy specimen, but in everyday clinical practice, MRI and ultrasound 
are both used to establish the diagnosis.  

AUB-L: Leiomyomas, which can be solitary or multiple, can be located close to the cavity 
(submucosal), in the myometrium (intramural), close to the outer surface (subserosal), or 
independent of the uterus (parasitic). On the basis of these characteristics, further 
subcategories have been created.  

AUB-M: Malignancy, including hyperplasia and endometrial cancer. The diagnosis requires 
the histologic analysis of a biopsy sample.  

AUB-C: Coagulopathy, which in most cases is diagnosed in adolescents. Most abnormalities 
are the result of von Willebrand disease.  

AUB-O: Ovulatory dysfunction, in which cycle length and volume of flow are 
unpredictable.  

AUB-E: Endometrial problems, typically related to abnormal prostaglandin synthesis, but 
which could be the result of infection as well.  

AUB-I: Iatrogenic causes, the result of exogenous hormone administration or anticoagulant 
therapy.  

AUB-N: Nonclassified causes such as arteriovenous malformations and myometrial 
hypertrophy. Women with both acute and chronic AUB should be evaluated for anemia. In 
the absence of any other identifiable source, the clinician would proceed in a systematic 
fashion, designing the assessment to address each of the components of the FIGO 
classification system. 
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Current treatment for AUB is recommended only when symptoms such as pain, severe 
anemia, or hydronephrosis due to ureteral obstruction are present and unacceptable to 
patients. There is no evidence that women with no symptoms or with mild symptoms 
benefit from intervention. Medical therapy such as acetaminophen and non-steroidal anti-
inflammatory drugs (NSAIDs) for pain relief is useful in some patients, but does not reduce 
uterine bleeding. A variety of hormonal therapies, mifepristone, and gonadotropin-releasing 
hormone agonists and antagonists have limited effects in reducing uterine volume and 
bleeding, but most of these treatments have not been evaluated in randomized trials.(11,12) 
Patients with ovulatory dysfunction ( AUB-O) are best treated with oral contraceptives, 
NSAIDs (antiprostaglandins), or progestins or progestin-released IUD. Cyclic use of 
progestins and oral contraceptives reduce AUB, but ergot derivatives do not.  

For patients requiring surgical alternatives, the current principal options include 
myomectomy, endometrial ablation, uterine fibroid embolization, and magnetic resonance-
guided focused ultrasound (MR-g FUS). A thoughtful discussion of the options with 
patients is essential in choosing the most appropriate treatment for patients. Selection 
among these procedures depends on the patient’s age, symptoms, and their preference. 

A large study from the United Kingdom in 2005 observed that 16,100 out of 37,298 
hysterectomies were performed as a result of AUB. 

Wade et al. suggested that for women with AUB who were older than 40 years and did not 
desire pregnancy, the best treatment trial was with oral contraceptive pills (OCPs), followed 
by second generation endometrial ablation as the most cost-effective strategy. 
Unfortunately, currently in Taiwan the second generation endometrial ablation therapy is 
not covered by Taiwan National Health Insurance. Therefore, my personal experience and 
the experience of many other investigators have demonstrated that hysteroscopic 
endometrial ablation in patients with AUB is a reasonable alternative to classic 
hysterectomy. The advantages include no abdominal incision, less discomfort, very brief 
recovery period, no hysterectomy complications, fewer psychological problems and lower 
cost. Endometrial ablation is the hysteroscopic alternative to hysterectomy as treatment for 
women with AUB. 

The pre-operative investigation procedure for women with AUB: 

It is advised to begin a work-up when a patient complaining of AUB with a pictorial blood 
assessment chart scores (PBACS) above 150 or the patient’s quality of life changes. A 
detailed clinical history and complete physical examination may reveal blood coagulation 
disorders, liver and renal disease. Laboratory studies include complete blood count (CBC), 
and monitoring of TSH, prolactin, and androgen levels if there are signs and symptoms of 
hypothyroidism, galactorrhea, hirsutism or acne. The gynecological examination with 
bimanual examination must be performed with specific attention given to the existence of 
possible lesions in the cervix, uterus, adnexa, urethra, bladder and rectum. Spe cial attention 
for the presence of endometrial cancer is also mandatory. It is mandatory to perform an 
office endometrial biopsy in all patients contemplating hysteroscopy surgery. A 
determination of uterine size is also useful because patients with uterine cavities greater 
than 10cm in length can expect less than optimal results.  

Endometrial sampling directed by hysteroscopy may increase the accuracy in evaluating 
patients with abnormal intrauterine bleeding. Ultrasound and or saline infusion sonography 
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(SIS) may detect the presence of intrauterine lesions. The abdominal and or vaginal 
ultrasound evaluation of the pelvic organs is also very helpful for operation. 

5. The procedure of the hysteroscopic endometrial ablation 
The operation is always performed under spinal anesthesia in the proliferative phase of the 
menstrual cycle; if not, then a pre-operative thorough 3-min suction curettage is done.  

Souter et al. conducted a meta-analysis about pre-operative administration of agents 
producing endometrial atrophy before surgery, and suggest it is associated with shortened 
operation times, greater rate of amenorrhea, and reduced dysmenorrhea. I prefer to pretreat 
the endometrium by trying to time the procedure in the early proliferative phase and using 
the suction curette to remove the rest of the endometrium.  

Informed consent is obtained before the operation. Misoprostol (Cytotec) 200mcg # x2 per 
vagina is given the night before operation to ripen the cervix.  

The patient is placed in the dorsal lithotomy position. A simultaneous laparoscopy is not 
performed. 

The vulva area, vagina and cervix are cleaned with disinfecting solution. A bimanual 
examination should be performed to determine whether the position of the uterus is 
anteverted or retroverted. After placing a single valve speculum in the vagina, the cervix is 
grasped with a single-toothed tenaculum which allows for traction on the cervix. The cervix 
is then dilated to Hegar No:10, 

A continuous fluid rigid hystero-resectoscope equipped with a 30 degree fore-oblique 
hysteroscope is slowly without force introduced into the uterine cavity. If there is any 
difficulty during insertion of the resectoscope, there is a risk of uterine perforation. 

The 5% dextrose is an isotonic solution with sufficient optical quality, no electric 
conductivity, no allergic potential, and is the cheapest and most readily available in 500ml 
bottle form. It is safe for endometrial ablation but the danger of fluid overload and 
pulmonary edema still exists. The uterine cavity is distended with a solution of 5% dextrose 
under a gravity feed system with a 2-litre-bottle connected to the resectoscope by urologic 
tubing. Uterine distension is created by raising the bags to a suitable height, usually 1.0-1.5 
m above the uterine cavity. Inspection of the input and output fluid volume is done every 5 
minutes by the circulating nurse during the operation. The negative balance is limited to 
2000 ml. After running distention fluid for about one minute, a clear field to see both uterine 
cornu and fundus is considered as the most important indicator that the operation can 
begin. 

I prefer partial ablation to treat the posterior wall endometrium (depth < 3 mm), initially by 
the cutting loop electrode with the current set at 120 W of cutting current. From my right 
hand side to left, both lateral side of the endometrium are resected and ablated down next to 
the isthmus. The rest of the endometrium is then coagulated using the rollerball electrode, 
with the current set at 60 W of coagulation current.  

The current total or global EA procedures cause significant intrauterine adhesion and 
contractures, and are associated with long-term adverse effects, which include painful 
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minutes by the circulating nurse during the operation. The negative balance is limited to 
2000 ml. After running distention fluid for about one minute, a clear field to see both uterine 
cornu and fundus is considered as the most important indicator that the operation can 
begin. 

I prefer partial ablation to treat the posterior wall endometrium (depth < 3 mm), initially by 
the cutting loop electrode with the current set at 120 W of cutting current. From my right 
hand side to left, both lateral side of the endometrium are resected and ablated down next to 
the isthmus. The rest of the endometrium is then coagulated using the rollerball electrode, 
with the current set at 60 W of coagulation current.  

The current total or global EA procedures cause significant intrauterine adhesion and 
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central hematometra, cornual hematometra, and postablation tubal sterilization syndrome 
in patients with tubal ligation. Postablation tubal sterilization syndrome consists of painful 
hematosalinges, resulting from active endometrial tissue near the cornual region and 
endometrial scarring and contractures that prevent menstrual egress. A partial endometrial 
ablation procedure in which only one (anterior or posterior) wall is resected and ablated was 
proposed to prevent intrauterine scarring and contractures, and thus avoid such 
complications (16, 17). This approach allows the normal endometrial surface to oppose the 
injured exposed myometrial surface, so that adhesions and contractures do not occur. To 
date, there has been only one report of a pregnancy after partial EA. This pregnancy only 
proceeded to 28 weeks of gestation, and does not yet show potential benefits for women 
wishing to retain fertility (18). 

After that any bleeding is coagulated using the roller ball electrode at a power of 40-60 W of 
coagulation current.  

For women in whom uterine polyps or myomas are found, concomitant resections are done. 
Submucosal myoma resections are carried out using unipolar cutting-loop resection 
techniques.  

All of the resected endometrial strips, myomatous fragments and polyps are sent for 
histological evaluation. 

 
Fig. 2. Placement of the loop electrode behind this 4cm submucosal myoma in a 34 year old 
woman under direct vision 

Most patients after endometrial resection will have a fairly light period for a few days, then 
become a watery pink discharge last for a week or two to three weeks. 
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The first post-operative office visit is scheduled for 1 week later, and 1 month after surgery, 
then followed up every 6 months by telephone, mail or at clinics. 

Patient satisfaction is also important to assess the question “How satisfied or dissatisfied are 
you with the result of the surgery related to menstrual flow and dysmenorrhea?” Patients 
rate their overall satisfaction on a 4-points scale(1=very satisfied, 2=satisfied, 3=dissatisfied, 
4=very dissatisfied). The need for repeat surgery or hysterectomy is also recorded. Patients 
with post-operative AUB may receive medical treatment, or if AUB, and dysmenorrhea are 
persistent, hysterectomy may be needed. 

6. The safety of the procedure 
Electrosurgical endometrial resection is not as easy as you think when watching an expert 
performing it. It is actually associated with more complications than any other procedure in 
the whole field of endoscopic surgery and performed only by obstetrician-gynecologists 
after thorough training. The most serious complications are fluid overload resulting in 
pulmonary edema and electrolytes imbalances. The first signs of pulmonary edema may 
perceived by the drop in oxygen saturation. Early and rapid treatment of furosemide and 
positive pressure ventilation may have a complete recovery. I used Dextrose 5% in water as 
the distention fluid because of its effective low-viscosity and electrolytically non-conductive 
and cheap. The most important factors predisposing to dilutional hyponatremia were 
nulliparity, type of preoperative endometrial preparation,increased uterine size and cavity 
length, concurrent myomectomy and duration of surgery. Fluid monitoring with input and 
output recording is essential during all operative hysteroscopic cases. 

Uterine perforation may occur while removal of intrauterine chips, and can cause serious 
internal organs and vascular injury if unnoticed during resection.  

There are several tips to avoiding uterine perforation complications ; 

1. Learn the physics associated with electrosurgery and the hydrodynamics inherent in 
the fluid systems used. 

2. Electrical energy should never be activated unless the surgeon can clearly see the 
operating field. 

3. The roller-ball or wire loop must always be pulled towards the operator and never 
activated when it is pushed away from the surgeon. Most important is to avoid 
perforation; it can be surprisingly difficult to detect. 

4. Always keep uterine “perforation” in mind, especially in cases with distorted uterine 
cavity and never activate the radiofrequency energy when bleeding blurs the field, as 
damage can occur to a wide variety of vessels and organs: the most dangerous 
complication is uterine perforation with electrical thermal injury and trauma.  

Trauma to major blood vessels: aorta, inferior vena cava, mesenteric artery, sacral artery, 
iliac artery. 

Trauma to bowel resulting in peritonitis and/or septicemia. 

Trauma to bladder and/or ureter requiring laparotomy or ureteric stents. 

Technique troubleshooting; 
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Poor vision may be due to bleeding and debris and bubbles. 

Solution;  

Bleeding – first make sure the instrument is in the uterine cavity then increase distention 
pressure and coagulate the bleeder.  

Debris and bubbles - withdraw the scope running the distention fluid and rinse the 
perforations in the outer shaft. 

- Hemorrhage requiring balloon tamponade, laparotomy or hysterectomy or blood loss 
leading to death. 

- Distention medium overload. 
- Other rare complications such as unintended pregnancy. 
- Intrauterine adhesions and hematometra, burns. 

Nearly all of my procedures have been completed safely; however, two women sustained 
uterine perforation and underwent hysterectomies. In a third woman, the procedure was 
abandoned because of suspected endometrial malignancy. None of my patients have 
showed any signs or symptoms of fluid overload or hyponatremia.  

In my series over a 15-year-period, six pregnancies occurred after the procedure, and the 
mean age of these women was 36 years (range, 34–40 years). Because pregnancies have been 
reported after endometrial ablation, patients cannot be guaranteed that this is a sterilization 
procedure, and the risk potential for a subsequent pregnancy must be explained and 
sterilization or contraception offered. Tubal ligation does not reduce distention media 
absorption and therefore need not be a prerequisite. 

 
Fig. 3. Collection of myoma chips after resection. 

Is endometrial ablation really decreased the hysterectomy rate? 
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An earlier report from England suggested that the increasing use of endometrial ablation 
did not reduce the rate of hysterectomy . (19) Despite initial optimism in the United States, 
two studies showed that the hysterectomy rate remained unchanged at 5.68 per thousand 
women between 1988 and 1997. (20,21) According to a 2010 population-based NHI database 
in Taiwan , demonstrated that there have been considerable changes in the surgical types of 
hysterectomy performed in Taiwan during the last 10 years, but the annual numbers of 
hysterectomies remained stationary. (5) This means that hysteroscopic endometrial ablation 
and other alternatives to hysterecotomy are still underused in Taiwan and many parts of the 
world. Many factors might influence the selection of treatment for uterine and menstrual 
disorders, some are surgeon, and others are patient-related. Widespread critical clinical 
skills and more educations about the alternatives to hysterectomy for surgeons and patients 
are needed. 

7. Conclusion 
Hysteroscopic endometrial ablation is the logic alternative choice for women with AUB after 
failed medical treatment. 

Although hysteroscopic endometrial ablation offers many advantages, it is actually 
underused by gynecologist in the world. Every gynecologist must to learn the skill of 
diagnostic and operative hysteroscopy as their everyday routine practice. Even newer 
developments in 2nd generation global endometrial ablation, every gynecologist should 
retain their hysteroscopic operative skills whenever need. 
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1. Introduction 
Hysterectomy (from Greek ὑστέρα hystera "womb" and εκτομία ektomia "a cutting out of") is 
the surgical removal of the uterus. Hysterectomy may be total (removing the body, fundus, 
and cervix of the uterus; often called "complete") or partial (removal of the uterine body 
while leaving the cervix intact; also called "supracervical"). It is the most commonly 
performed gynaecological surgical procedure although the incidence of hysterectomy varies 
widely across the world.1 This is the case even when one considers only developed countries 
with comparable resources. In 2003, over 600,000 hysterectomies were performed in the 
United States alone, of which over 90% were performed for benign conditions.2 In the USA a 
woman’s life-time risk of hysterectomy is 25%, which compares to a much lower risk of 
10.4% in Denmark.3 In England and Wales the hysterectomy rate in NHS hospitals is 
estimated at 28 per 10,000 women per annum.4 Even within each country, there are large 
regional variations.5 Such rates being highest in the industrialized world has led to the 
major controversy that hysterectomies are being largely performed for unwarranted and 
unnecessary reasons.  

Oophorectomy is frequently done together with hysterectomy to decrease the risk of ovarian 
cancer. However, recent studies have shown that prophylactic oophorectomy without an 
urgent medical indication has serious consequences.6 Apart from the current occurrence of 
estrogen deficiency symptoms, women who are oophorectomized, particularly at an early 
age experience an increased risk of ischaemic heart disease as well as death from 
cardiovascular disease. Oophorectomy also leads to early loss of bone and an increased risk 
of osteoporotic fracture and may also be linked to impaired cognitive function. The impact 
on psychological health could also be substantial leading to long lasting anxiety, depression, 
loss of self-esteem and well-being and may also indirectly or directly give rise to problems 
of sexual function. This effect is not limited to pre-menopausal women; even women who 
have already entered menopause were shown to have experienced a decrease in long-term 
survivability post-oophorectomy.7 

Hysterectomy and bilateral oophorectomy has surgical risks as well as long-term effects. So 
the surgery should normally be recommended only when other treatment options are not 
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available. However, it is expected that the frequency of hysterectomies for non-malignant 
indications will fall as there are good alternatives in many cases.8 As most of the 
hysterectomies are conducted for benign conditions, including fibroid disease, dysfunctional 
uterine bleeding, endometriosis, benign adnexal mass, pelvic relaxation/prolapse and 
chronic pelvic pain, many of these conditions can be effectively treated with alternative 
treatment modalities of which the LNG-IUS is probably the easiest, safest, most effective 
and most economical of the conservative alternatives of hysterectomy. In this chapter, a 
short review is given about these alternative treatments with special focus on current and 
future LNG-releasing systems. 

2. Morbidity and mortality of hysterectomy 
A multicenter study conducted in 102 hospitals in Canada evaluated the morbidity and 
mortality rates of laparoscopic, abdominal, and vaginal hysterectomy.9 One thousand seven 
hundred ninety-two women underwent hysterectomy for benign, nonobstetric indications. 
The overall hysterectomy-related morbidity rate was 6.1%. The rate of morbidity was higher 
in the laparoscopic supracervical hysterectomy (LASH) group (9.4%) than in the abdominal 
hysterectomy (AH) group (5.2%, p<0.01), but no significant difference was noted between 
AH and vaginal hysterectomy (VH) (8.6%). The incidence of intraoperative bowel injury 
was 0.4% in the LASH group (a trocar injury in a patient) and 0.3% in the AH group. 
Bladder injury was encountered in two patients in the LASH group (0.9%) and in another 
two in the AH group (0.1%). Ureteral injury occurred in a patient in the AH group (0.07%). 
There were no cases of intraoperative vascular injury. Vaginal hysterectomy was associated 
with more urinary retention and hematoma formation than the other two groups. 
Discordant diagnosis was noted in four cases (two missed endometrial cancer, atonic and 
distended bladder mistaken for an ovarian cyst, and pelvic tuberculosis). The conversion 
rate to laparotomy was 1.7% in the LASH group and 0.4% in the VH group, and the 
incidence of reoperation was 0.4% in the AH group. It was concluded that besides the 
overall hysterectomy-related morbidity rate of 6.1%, compared with other types of 
hysterectomy, more urinary retention and hematoma formation occur after VH. LASH is 
associated with a higher morbidity rate than AH; mainly because of conversion to 
laparotomy and blood transfusion. 

A review by Banu et al10 on the health outcomes following hysterectomy reports that 
hysterectomy is highly effective, resulting in high satisfaction rates11,12, improvements in 
health-related quality-of-life measures13,14 and sexual functioning15,and of course a complete 
resolution of the menstrual disturbance without the possibility of recurrence. However, 
hysterectomy is a major operation which causes discomfort and considerable disability in 
the weeks following surgery16, has mortality rates in the range 0.38–1 per 100017,18, severe 
complications in 3% of women9, and minor morbidity (mainly fever and infection) in up to 
30% women. 

Hysterectomy is also thought to be associated with urinary incontinence many years after 
the operation19, and may cause early ovarian failure (and the consequences thereof).20 

These issues, including the high surgery and hospital cost implications21, have resulted in 
the search for effective alternatives. 
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3. Alternatives to hysterectomy in women with bleeding disorders and other 
gynaecological conditions 
A Non-steroidal anti-inflammatory drugs 

Mefenamic acid, and the antifibrinolytic agent tranexamic acid are effective treatments and 
are considered first-line treatment for menorrhagia.22 The efficacy of these treatments has 
been demonstrated in several randomized trials and reported in systematic reviews.23,24 
Tranexamic acid reduces menstrual loss by about 50% and mefenamic acid by a third. Both 
drugs also relieve menstrual cramps. 

B Systemically administered hormones 

Cyclical progestogens given during the luteal phase of the cycle are ineffective, but are 
effective when given continuously for 21 days.25 Side effects such as breakthrough bleeding, 
breast tenderness, weight gain, alteration in libido and depression reduce compliance. The 
additional contraceptive effect limits their use in women who wish to conceive. Where 
contraception is desired, the combined oral contraceptive pill appears to be a better choice 
for the treatment of menorrhagia. The hormones work by inhibiting the growth and 
development of the endometrium, thus significantly reducing blood loss. 

C Locally administered hormones 

The main focus of this section will be on the local administration of levonorgestrel (LNG) 
using an intrauterine drug delivery system (IUS) as LNG is a potent progestogen with many 
advantages.26 The progesterone-releasing intrauterine device (IUD) will not be discussed as 
the Progestasert® IUD is not commercialized anymore. The natural hormone is much weaker 
than LNG and, therefore, less suitable for the treatment purposes described in this paper. 

Our research group has been involved in the clinical development of frameless and framed 
LNG-releasing intrauterine systems since 1997. Another chapter in this book focuses on the 
effect of these systems on menstrual blood loss in women with and without heavy 
menstrual bleeding or menorrhagia. This section will mainly focus on the differences 
between these novel devices compared to the Mirena® LNG-IUS (BayerSchering AG, Berlin, 
Germany). In addition, the use of the LNG-IUS will be discussed for the treatment of 
precancerous lesions of the endometrium, including early endometrial cancer of the 
endometrium, conditions that usually are treated by hysterectomy. 

In order to be successful as a method for intrauterine treatment, the prerequisite is that the 
following conditions are met. The method should: 

1. be easy and safe to apply 
2. be well-tolerated and fit in cavities of every size and shape 
3. be well retained 
4. release a sufficient amount of active substance per day 
5. preferably release a high dosage during the first few weeks to establish fast and 

profound suppression of the endometrium 
6. be long-acting 
7. have few side effects and 
8. be easy to remove  
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a. Comparison between Femilis® LNG-IUS and Mirena® LNG-IUS  

Figure 1 depicts both intrauterine systems. The design of Femilis® is slimmer with shorter 
crossarms and thinner stem than Mirena®. Both release a similar amount of LNG (20 
µg/day) except for the first weeks whereby comparative in vitro release studies showed that 
the release rate of Femilis® is approximately 2 to 3 times higher. Femilis® and Mirena® have a 
duration of action of at least 5 years. 

 
Fig. 1. Femilis® LNG-IUS.  

 
Fig. 2. Mirena® LNG-IUS 

The difference in design is important as it has a bearing on the easiness and safety of the 
insertion procedure as well as on the acceptability and retention of the LNG-IUS. 

As Femilis® is significantly smaller that Mirena®, it is suitable for parous as well as 
nulliparous women. Women with narrow, but not too narrow, uterine cavities tolerate the 
LNG-IUS. Figure 3 shows the blister package of Femilis® with uterine sound. 
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Fig. 3. Blister package with Femilis® inserter and uterine sound. 

Figure 4 illustrates the insertion procedure of the Femilis® IUS and Figure 5 the insertion 
procedure of the Mirena® LNG-IUS. 

 
Fig. 4. Insertion of Femilis®. The applicator is positioned against the cervix (left) and pushed 
into the uterine cavity (middle) until its front end reaches the fundus (right). The inserter 
tube is then removed and the thread is trimmed at 2 cm from the cervix. Note: During 
insertion the sidearms unfold protecting against perforation. 

Uterine cavities differ considerably in size and shape, and the uterus is subject to changes in 
size and volume during the menstrual cycle.27,28 These changes are most pronounced at the 
time of menses. These individual variations in size and shape of the human uterus are 
probably greater than variations of the human foot (H.M. Hasson). Research has shown that 
if the width of the uterine cavity is too small, side effects and complications are likely to 
occur. The crossarms of standard T-shaped IUDs are frequently too long for a large number 
of uterine cavities, as the average transverse diameter of the uterine cavity in the majority of 
women is smaller than the span of the crossarms of the IUD. The average transverse 
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Fig. 5. Insertion of Mirena®: 1) The package is opened and the shaft of the insertion 
instrument is grasped as shown. The arms of the IUS should be in horizontal position 
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(adjustment can be done on the sterile inner surface of the peel pack). 2) The threads are 
now pulled until both knobs close the open end of the front end of the inserter. 3) The 
thread is then fixed in the cleft at the end of the inserter. 4) The sidearms of the IUS should 
be in the correct position as they should fold out horizontally. If not, open the arms by 
pulling the slider back to the raised mark on the shaft. Align the open arms on the sterile 
surface of the package and return the slider to its previous position. Check that the threads 
are still tight and that the arms have moved back into the inserter. 5) Set the flange at a 
distance from the knobs corresponding to the uterine sound measure by using the scale 
marked on the insertion tube. Note that this measurement is from the end of the inserter to 
the top edge of the flange. 6) Mirena® is now ready to be inserted. Hold the slider with the 
forefinger or thumb firmly in the most distal position. Move the inserter carefully through 
the cervical canal into the uterus until the flange is situated at a distance of about 1.5 – 2 cm 
from the cervix to give sufficient space for the arms to open. Do not force the inserter. 7) 
While holding the inserter steady, release the arms of the IUS by pulling the slider back until 
it reaches the raised mark on the shaft. 8) Holding the slider firmly, push the inserter gently 
inward until the flange touches the cervix. The IUS should now be at the fundus. 9) Holding 
the inserter firmly in position, release the IUS by pulling the slider all the way back. Remove 
the inserter and cut the strings at 2 cm from the cervix. 

diameter of the uterine cavity at the fundal level in nulliparous women between 15 and 34 
years of age, as well as in many parous women, is much smaller than the length of the 
crossarms of most currently used T-shaped IUDs resulting in dimensional problems. The 
length of the crossarms of the Mirena® LNG-IUS is 32 mm. The average fundal transverse 
dimension in nulliparous as well as parous women is only around 25 to 27 mm. Recent 3-D 
sonography studies compared women with abnormally and those with normally located 
IUDs with respect to their indication for sonography and found that the proportion of 
patients whose principal indication for sonography was bleeding, pain or bleeding and pain 
were significantly greater in those with an abnormally located IUD, including imbedded 
IUDs, compared with those whose IUD was not located abnormally on 3-D sonography.29,30 
It should be noted that standard 2-D sonography is not able to detect many abnormally 
located IUDs particularly with regard to abnormal location of the sidearms of the IUD. 
Accurate location of the sidearms is only possible by hysteroscopy and with 3-D coronal 
sonography, as shown in Figure 6. Due to the shorter crossarms of the Femilis® LNG-IUS it 
has been demonstrated in clinical trials that the IUS fits better in uterine cavities with small 
transverse dimensions. This indicates that side effects (e.g., pain, bleeding and expulsion) 
due to incompatibility can be avoided by reducing the length of the crossarms. IUDs that do 
not fit well contribute to early discontinuation.31 In addition, insertion of the Femilis® IUS is 
straightforward. Following uterine sounding, the IUS is simply pushed in the uterine cavity, 
up to the fundal wall. The ease and safety of this insertion technique was demonstrated in a 
multicenter clinical trial.32,33  

b. Use of the LNG-IUS in women with precancerous or early cancer of the endometrium  

The use of the LNG-IUS as an alternative to hysterectomy for treatment of heavy menstrual 
bleeding was covered in another chapter in this book. Other uterine pathologies such as 
precancerous changes of the endometrium and even early endometrial cancer of the uterus 
can effectively be treated by the LNG-IUS. Our group evaluated the effect on endometrial 
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Fig. 6. Left: Femilis® fitting snugly in a small uterine cavity. Right: Mirena® showing 
unfolded and embedded crossarm due to incompatibility with the narrow uterine cavity. 

non-atypical and atypical hyperplasia in 20 women. The aim of the study was to evaluate 
the long-term cure (remission) rate. All women in this small series developed a normal 
endometrium, except one asymptomatic woman with atypical hyperplasia who still had 
focal residual non-atypical hyperplasia at 3 years follow-up in the presence of a thin (<4 
mm) endometrium. This patient is being followed-up on a regular basis. It was concluded 
that continuous intrauterine delivery of LNG appears to be a promising alternative to 
hysterectomy for the treatment of endometrial hyperplasia and could enhance the success 
rate when compared with other routes of progestogen administration as well as intrauterine 
progesterone delivery.34 As many women with atypical hyperplasia harbour cancer cell, 
patients should be followed-up long-term and the endometrium should continuously kept 
suppressed with a  LNG-IUS. 

Two cases of early, respectively well- and moderately differentiated endometrial carcinoma 
were also effectively treated with the LNG-IUS. Below is the summarized report of one of 
these patients. The patient presented with minimal postmenopausal bleeding. An outpatient 
endometrial pipelle biopsy was performed which revealed a moderately differentiated 
adenocarcinoma (Figure 7) with minimal myometrial invasion (Clinical FIGO stage I).35 An 
LNG-IUS (Femilis®) was inserted and advice was given to conduct a repeat biopsy within 
the next 3 to 6 months. Spotting continued for several weeks and then stopped. As the 
patient was completely free of symptoms 6 months after insertion of the LNG-IUS, a pelvic 
transvaginal ultrasound was performed, including a 3-D ultrasound. The uterus appeared 
completely normal, and there was no evidence of any pathology. The endometrium showed 
normal thickness, and there was no evidence of any endometrial abnormality or myometrial 
invasion. The LNG-IUS was identified in situ, as expected. Six months later, in order to 
ascertain complete remission, it was decided to remove the LNG-IUS and to perform a full 
D&C. The uterine sound length was 6 cm. The whole cavity was explored, and very scant 
tissue was removed. Histological examination of the specimen revealed a secretory  
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Fig. 7. Left: Endometrial curetting prior to therapy, irregular cribriform glands, and mild 
atypia: moderately-differentiated endometrioid carcinoma (H&E 100x). Right: Endometrial 
curetting post-therapy, small regular glands with tubal metaplasia, surrounded by 
decidualised stroma (H&E 100x). 

endometrium without signs of hyperplasia or atypia (Figure 7). A new LNG-IUS was 
inserted as a precaution. The patient was again examined two years following initial 
treatment. She had no symptoms, and vaginal ultrasound showed a very thin endometrium 
and normal position of the LNG-IUS in the uterine cavity.  

c. Use of the LNG-IUS in women with primary or secondary dysmenorrhea, 
endometriosis/adenomyosis and chronic pelvic pain 

Our group evaluated the effect of a frameless LNG-IUS releasing 14 µg of LNG/d (Figure 8) 
on menstrual pain in women with primary and secondary dysmenorrhea.  

 
Fig. 8. The frameless FibroPlant® LNG-IUS 
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Eighteen insertions were performed in women between 16 and 52 years of age. Eight women 
were categorized as having primary and 10 having secondary dysmenorrhea. Twelve women 
complained of heavy bleeding. Two women had significant fibroids and three were suspected 
to have adenomyosis. All women, except one with significant fibroids, reported much reduced 
pain, no pain at all, or strongly reduced bleeding, which started as soon as one month after 
insertion of the frameless LNG-IUS. The results of this small study suggest that the LNG-IUS 
could be an effective method in women with primary or secondary dysmenorrhea, associated 
or not with excessive menstrual bleeding, and avoid surgery in many of them as both bleeding 
and pain are effectively treated with the LNG-IUS. An additional advantage is that the LNG-
IUS is a potent contraceptive as well. The absence of a frame is particularly advantageous in 
these cases as it does not elicit uterine contractions. 

Endometriosis affects almost 10–20% of women of reproductive age, while 70–90% of 
women with chronic pelvic pain (CPP), dysmenorrhea, dyspareunia, infertility and 
menstrual disturbances also have endometriosis, a disease that impairs patients’ quality of 
life.36 Many therapies are proposed. These include nonsteroidal anti-inflammatory drugs, 
antiestrogens, progestogens such as depot medroxyprogesterone acetate (DMPA), GnRH 
analogues to induce pseudo-menopause, androgen derivatives (danazol) and continuous 
combined oral contraceptives (COC) to induce pseudo-pregnancy. Medical treatments are 
based on the reduction of lesions or on ovarian estrogen suppression; however, adherence 
and long-term therapy continue to represent a challenge in the management of 
endometriosis. Because of the profound hypoestrogenism provoked by some of these drugs, 
bone mineral density is the principal concern that limits their use to 6 months, although 
longer treatment with add-back hormone therapy is possible. GnRH-a is also expensive and 
not readily available to women worldwide, especially in developing countries. 

One of the options to treat these conditions, and alleviate the pain complaints, is the 
levonorgestrel-releasing intrauterine system. Bahamondes et al. recently reviewed the 
literature regarding the use of LNG-IUS (Mirena®) in women with endometriosis, 
adenomyosis, cyclic pelvic pain and dysmenorrhea.37 They found that all studies reported 
an improvement in pelvic pain and dysmenorrhea, and a reduction in menstrual bleeding. 
One study found an improvement in the staging of the disease at 6 months of use, and the 
studies that evaluated the use of LNG-IUS in women with adenomyosis reported a 
reduction in uterine volume. Furthermore, the only study in which women were followed 
up for 3 years after insertion found improvement in pelvic pain at 12 months of use, but no 
improvement after that period. They concluded that the use of LNG-IUS is an alternative for 
the medical treatment of women suffering from endometriosis, adenomyosis, chronic pelvic 
pain or dysmenorrhea, but that experience is limited and long-term studies are necessary to 
reach definitive conclusions. Other authors came to the same conclusion.38 However, for 
women who do not wish to become pregnant, this device offers the possibility of at least 5 
years of treatment following one single intervention. It is to be expected that many of these 
women, without further fertility, could avoid surgical treatment which would be viewed as 
an enormous benefit for those concerned.  

Given the above scientific evidence, it should be concluded that the LNG-IUS is effective for 
the treatment of the most frequently occurring gynaecological conditions for which 
gynaecologists are consulted. The use of local medical treatment has many advantages and 
should, therefore, be considered as the first line treatment before a surgical intervention.39,40 
In a randomized trial comparing the LNG-IUS with hysterectomy, 42% in the LNG-IUS 
group subsequently underwent hysterectomy, and, thus, surgery and the associated risks 
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with surgery were avoided in 58% of the women. The number of hysterectomies for 
menorrhagia in England has fallen substantially to just over one third (36%) of the number 
of a decade ago (Figure 9).41 This trend can be explained by an increase in medical treatment 
as well as by the more widespread use of endometrial resection or ablation.  

 
Fig. 9. Number of hysterectomies for menorrhagia from 1989-90 to 2002-3 in NHS trusts in 
England 

Active education of good management of menorrhagia and promotion of effective medical 
management in primary care halves the number of referrals to secondary care. However, 
despite the strong evidence that medical treatments, in particular the LNG-IUS, are effective, 
many hysterectomies and endometrial ablations/resections are still performed annually 
without first evaluating medical treatment.37 

d. Health-related quality of life and cost of the LNG-IUS vs. hysterectomy  

Hurskainen et al. (Finland) compared outcomes, quality-of-life issues, and costs of the LNG-
IUS vs. hysterectomy in the treatment of menorrhagia.42 After 5 years of follow-up, 232 
women (99%) were analyzed for the primary outcomes. The 2 groups did not differ 
substantially in terms of health-related quality of life (HRQL) or psychosocial well-being. 
Although 50 (42%) of the women assigned to the LNG-IUS group eventually underwent 
hysterectomy, the discounted direct and indirect costs in the LNG-IUS group ($2817 [95% 
confidence interval, $2222-$3530] per participant) remained substantially lower than in the 
hysterectomy group ($4660 [95% confidence interval, $4014-$5180]). Satisfaction with 
treatment was similar in both groups. Compared to other medications the LNG-IUS is much 
cheaper per menstrual cycle unless it is removed before 5 years. Long-term acceptability is 
therefore essential.43  

D Endometrial ablative techniques 

In recent years various surgical techniques have been developed to ablate the endometrium. 
An excellent review on these techniques was recently published.10 The reader is therefore 
referred to this paper. It suffices to make some observations and conclusions. 
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The endometrial ablative techniques can be divided into two broad groups: the first-
generation hysteroscopic endometrial ablation (HEA) procedures performed under direct 
vision, and the second-generation non-hysteroscopic endometrial ablation (NHEA) 
procedures which are largely ‘blind’. These techniques are mainly used to treat women with 
excessive menstrual bleeding. They are summarized in Table 1. 

TECHNIQUE ADVANTAGES  DISADVANTAGES 
Hysteroscopic endometrial 
ablation  
(first generation) 

  

Transcervical resection of the 
endometrium (TCRE) utilizes 
an electrosurgical cutting loop 
 
Transcervical rollerball uses 
an electrosurgical rollerball to 
coagulate the tissues 
 
Laser photo-vaporization uses 
a high-energy beam to destroy 
endometrial tissues 

TCRE results in satisfactory 
reduction of menstrual loss in 
up to 90% of cases  
 
The technique is significantly 
safer than hysterectomy  
 
Rollerball endometrial 
ablation is the easiest 
technique to master and 
generally the quickest to 
perform. The risk of 
perforation is greatly 
diminished 

These first-generation techniques 
require a general or regional 
anaesthetic, specialized surgical 
skill and often carry a small risk 
of perforation at the thin cornua, 
haemorrhage, fluid overload and 
infection  
 
Recurrence of menorrhagia or 
dysmenorrhoea and pelvic pain 
are principal reasons for further 
surgery  
 
The cost of the laser-photo-
vaporization machine as well as 
the single-use laser fibre limits its 
more general application 

Non-hysteroscopic 
endometrial ablation (NHEA) 
(second generation) 

  

Cavatherm device 
 
Hydrothermablation 
ThermaChoice  
 
MenoTreat System 
 
VestaBlate 
 
HydroThermAblator 
 
NovaSure 
 
GyneLase 
 
MEA 

These second-generation ‘less 
invasive’ techniques are 
designed to ablate the full 
thickness of the endometrium 
by the controlled application 
of heat, cold, microwave or 
other forms of energy 
 
The techniques are simpler 
and quicker to perform than 
hysteroscopic methods, while 
satisfaction rates and 
reduction in menstrual blood 
loss are high (up to 90%) 

Women choosing one of these 
options need to be aware that 
they are likely to continue to 
experience some degree of 
menstrual bleeding and that 
further surgery may be necessary 
for persistent heavy bleeding  
 
The data on the safety of all the 
second generation techniques are 
as yet incomplete, but all systems 
appear to be associated with 
minimal complication rates 

Table 1. Endometrial ablative techniques. 
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Myomectomy (laparoscopic, robotic assisted laparoscopic, vaginal, laparoscopic 
assisted vaginal, laparotomy) 

Advantages Disadvantages 

-Overall results are 81% resolution of 
menorrhagia symptoms, with similar 
results for pelvic pressure symptoms 
-Laparoscopic approach to 
myomectomy is associated with a 
shorter postoperative recovery period, 
shorter hospital stay and cost-saving 
benefits 
-Robotic-assisted laparoscopic 
myomectomy could considerably 
reduce learning curve (Nisolle et al. 
2011) 
-Vaginal myomectomy is only 
possible in selected cases 
-Combined approach renders 
haemostasis and uterine repair easier 
than by the laparoscopic approach alone 
 

-Only a limited range of fibroids is amenable to 
the laparoscopic approach 
-Risk of conversion to open myomectomy is 2-8% 
-Rupture of the pregnant uterus has been 
reported after laparosopic myomectomy 
-Myomectomy performed via a laparotomy is 
associated with increased blood loss, operating 
time, pain, postoperative morbidity and longer 
hospital stay than hysterectomy, while an 
additional procedure (such as repeat 
myomectomy or hysterectomy) is necessary in 
20–25% of women 
-Recurrence of fibroids following myomectomy 
occurs in up to 50% 
-Myomectomy carries a risk of postoperative 
pelvic adhesions 

GnRH analogues in the management of uterine fibroids 

Advantages Disadvantages 

-GnRH analogues prior to either 
hysterectomy or myomectomy has 
shown that uterine volume and size, 
as well as fibroid volume, were all 
reduced, as were pelvic symptoms 
-Hysterectomy is rendered easier, 
with reduced operating time, and a 
greater proportion of hysterectomy 
patients were able to have a vaginal 
rather than an abdominal procedure  
-Blood loss and rate of vertical incision 
were reduced for both myomectomy 
and hysterectomy 
-Duration of hospital stay was 
reduced 

-Disadvantages of GnRH analogues include cost, 
menopausal symptoms (but can be prevented by 
‘add-back’ HRT) and, with prolonged therapy, 
bone demineralization 
-Some believe that benefits do not justify the 
costs 
-GnRH analogues render surgical planes less 
distinct, perhaps due to softening of the fibroids, 
which makes enucleation more difficult 
-Their use as primary therapy in younger women 
is questionable as fibroids re-grow to their 
original size within a few months of 
discontinuation of treatment 
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procedures which are largely ‘blind’. These techniques are mainly used to treat women with 
excessive menstrual bleeding. They are summarized in Table 1. 

TECHNIQUE ADVANTAGES  DISADVANTAGES 
Hysteroscopic endometrial 
ablation  
(first generation) 

  

Transcervical resection of the 
endometrium (TCRE) utilizes 
an electrosurgical cutting loop 
 
Transcervical rollerball uses 
an electrosurgical rollerball to 
coagulate the tissues 
 
Laser photo-vaporization uses 
a high-energy beam to destroy 
endometrial tissues 

TCRE results in satisfactory 
reduction of menstrual loss in 
up to 90% of cases  
 
The technique is significantly 
safer than hysterectomy  
 
Rollerball endometrial 
ablation is the easiest 
technique to master and 
generally the quickest to 
perform. The risk of 
perforation is greatly 
diminished 

These first-generation techniques 
require a general or regional 
anaesthetic, specialized surgical 
skill and often carry a small risk 
of perforation at the thin cornua, 
haemorrhage, fluid overload and 
infection  
 
Recurrence of menorrhagia or 
dysmenorrhoea and pelvic pain 
are principal reasons for further 
surgery  
 
The cost of the laser-photo-
vaporization machine as well as 
the single-use laser fibre limits its 
more general application 

Non-hysteroscopic 
endometrial ablation (NHEA) 
(second generation) 

  

Cavatherm device 
 
Hydrothermablation 
ThermaChoice  
 
MenoTreat System 
 
VestaBlate 
 
HydroThermAblator 
 
NovaSure 
 
GyneLase 
 
MEA 

These second-generation ‘less 
invasive’ techniques are 
designed to ablate the full 
thickness of the endometrium 
by the controlled application 
of heat, cold, microwave or 
other forms of energy 
 
The techniques are simpler 
and quicker to perform than 
hysteroscopic methods, while 
satisfaction rates and 
reduction in menstrual blood 
loss are high (up to 90%) 

Women choosing one of these 
options need to be aware that 
they are likely to continue to 
experience some degree of 
menstrual bleeding and that 
further surgery may be necessary 
for persistent heavy bleeding  
 
The data on the safety of all the 
second generation techniques are 
as yet incomplete, but all systems 
appear to be associated with 
minimal complication rates 

Table 1. Endometrial ablative techniques. 
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Myomectomy (laparoscopic, robotic assisted laparoscopic, vaginal, laparoscopic 
assisted vaginal, laparotomy) 

Advantages Disadvantages 

-Overall results are 81% resolution of 
menorrhagia symptoms, with similar 
results for pelvic pressure symptoms 
-Laparoscopic approach to 
myomectomy is associated with a 
shorter postoperative recovery period, 
shorter hospital stay and cost-saving 
benefits 
-Robotic-assisted laparoscopic 
myomectomy could considerably 
reduce learning curve (Nisolle et al. 
2011) 
-Vaginal myomectomy is only 
possible in selected cases 
-Combined approach renders 
haemostasis and uterine repair easier 
than by the laparoscopic approach alone 
 

-Only a limited range of fibroids is amenable to 
the laparoscopic approach 
-Risk of conversion to open myomectomy is 2-8% 
-Rupture of the pregnant uterus has been 
reported after laparosopic myomectomy 
-Myomectomy performed via a laparotomy is 
associated with increased blood loss, operating 
time, pain, postoperative morbidity and longer 
hospital stay than hysterectomy, while an 
additional procedure (such as repeat 
myomectomy or hysterectomy) is necessary in 
20–25% of women 
-Recurrence of fibroids following myomectomy 
occurs in up to 50% 
-Myomectomy carries a risk of postoperative 
pelvic adhesions 

GnRH analogues in the management of uterine fibroids 

Advantages Disadvantages 

-GnRH analogues prior to either 
hysterectomy or myomectomy has 
shown that uterine volume and size, 
as well as fibroid volume, were all 
reduced, as were pelvic symptoms 
-Hysterectomy is rendered easier, 
with reduced operating time, and a 
greater proportion of hysterectomy 
patients were able to have a vaginal 
rather than an abdominal procedure  
-Blood loss and rate of vertical incision 
were reduced for both myomectomy 
and hysterectomy 
-Duration of hospital stay was 
reduced 

-Disadvantages of GnRH analogues include cost, 
menopausal symptoms (but can be prevented by 
‘add-back’ HRT) and, with prolonged therapy, 
bone demineralization 
-Some believe that benefits do not justify the 
costs 
-GnRH analogues render surgical planes less 
distinct, perhaps due to softening of the fibroids, 
which makes enucleation more difficult 
-Their use as primary therapy in younger women 
is questionable as fibroids re-grow to their 
original size within a few months of 
discontinuation of treatment 
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Uterine artery embolization (UAE)  

Advantages Disadvantages 

-Clinical success rates are good with 
good fibroid shrinkage rates (10–70%) 
and symptom improvement (70–94%) 
-UAE is now widely practiced in 
Western Europe and North America, 
and the National Institute for Clinical 
Excellence (NICE) in the UK has 
decreed that it can be routinely offered 
as a primary treatment for uterine 
fibroids, although it is recommended 
that all procedures are registered 
-However, the fact remains that UAE 
has never been compared with 
conventional treatments in a 
prospective randomized controlled 
trial (RCT), as either a pilot or a full 
study 
-There is also a lack of long-term data  

-Complications secondary to arterial puncture, 
contrast injection, arterial catheterization and 
non-target-organ embolization are intrinsic to all 
embolization procedures, but are uncommon, 
and further minimized by operator experience 
and good technique 
-Chronic discharge is a frequent complication, 
affecting up to 7% of patients 
-Infections are also more common with larger 
fibroids 
-Fibroid extrusion occurs in about 10% of cases. 
Larger ones may necessitate a surgical procedure 
for removal, especially if impacted at the cervix 
-Clinical features of the so-called post-
embolization syndrome include a flu-like illness, 
high temperature, high white cell count and a 
feeling of malaise, and may be due to release of 
cytokines and toxins from the ischaemic tissue. 
This might be difficult to differentiate from sepsis 

Table 2. Summarizes these new approaches, their advantages and disadvantages (adapted 
from Banu et al.10).  

A Cochrane review concluded that while short-term follow-up studies might indicate an 
advantage for endometrial ablation, longer-term studies show a narrowing of the gap, and 
hysterectomy appears to have consistently higher rates of satisfaction and better health-
related quality-of-life outcomes.44 A study conducted by Maia et al. is also worth 
mentioning in this respect.45 They investigated 106 women with HMB. After endometrial 
resection, the women were randomized into two groups, 53 women in each. Women in the 
treatment group were fitted with Mirena®. In this group, amenorrhoea was achieved in 72% 
of cases after 3 months, in 89% after 6 months and in 100% after 1 year. In the resection-only 
group, the corresponding numbers were 19%, 17% and 9%, and in this group, 19% of the 
women underwent a second resection. 

A second study by Maia et al. (CEPARH, Brazil) was recently reported at the World 
Congress on the Menopause (Abstract Book p. 74). Ninety-two perimenopausal women with 
menorrhagia, dysmenorrhea and premenstrual syndrome (PMS) were enrolled in this study. 
Sixty-two patients had adenomyosis and the remaining 30 had submucous and intramural 
myomas. The use of the LNG-IUS (Mirena®) following endometrial resection significantly 
increased amenorrhoea rates. The rate was 98% in the fifth year. Complete resolution of 
dysmenorrhea and PMS was reported by over 90% of patients. In historical controls 
submitted to endometrial resection, the amenorrhoea rate was only 20% with a failure rate 
of 40%. This study also showed an inhibition of the expression of aromatase in the ectopic 
glands in the myometrium of patients with adenomyosis, thereby contributing towards 
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interrupting the progression of the disease. This may explain why the rates of amenorrhoea 
are far superior to those achieved with endometrial resection alone. It was concluded that 
endometrial resection with LNG-IUS is a viable alternative to hysterectomy in 
perimenopausal women. 

E. Alternative therapies for the management of fibromyomas  

Uterine myoma (leiomyoma, fibromyoma, fibroid) is a very common disease. They are more 
common in certain ethnic populations, especially the Afro-Caribbean.46 Leiomyomas occur 
with an incidence of up to 77%.47 Fibroids can cause menorrhagia, pelvic pain/discomfort, and 
bladder and bowel compression symptoms. They are often asymptomatic but some 25-50% of 
women will experience symptoms such as menorrhagia and pelvic discomfort. About 5% of 
the fibroids are intracavitary and submucosal and are most difficult to treat.48,49 Hysterectomy 
is still the most commonly used procedure although medical treatments are preferable.50,51 

Uterine fibroids are responsible for 30% of hysterectomies. Notwithstanding the success of 
radical surgery, it is not always desirable particularly in the younger woman desiring fertility. 
Also psychological factors play a role as the uterus has been regarded as a sexual organ, a 
source of energy and vitality, and a maintainer of youth and attractiveness. Many women, 
therefore, might wish to avoid a hysterectomy, even when their families are complete.  

Recently, new conservative treatment options have been developed such as the treatment 
with GnRH analogs and the levonorgestrel-releasing intrauterine system (LNG-IUS).52,53 

GnRH analogs, however, are only temporarily indicated before surgical intervention. 

4. Conclusion 
Because of its multiple health benefits, the LNG-IUS is likely to continue to conquer the 
worldwide markets to treat frequent gynaecological conditions and simultaneously provide 
contraception when needed. In addition, The LNG-IUS may also offer major benefits for the 
prevention of uterine pathologies and conditions, including endometrial polyps, endometrial 
hyperplasia, endometrial carcinoma in association or not with tamoxifen treatment of breast 
cancer, peri-menopausal menstrual disturbances, post-menopausal endometrial hyperplasia 
with hormone replacement therapy, endometrial hyperplasia and uterine myomas, 
endometriosis, adenomyosis, acute pelvic inflammatory disease and infertility.27 Just as we are 
very conscious about the health benefits of estrogens in the prevention of osteoporotic 
fractures, the LNG-IUS and other hormone-releasing systems will be used mostly for the 
prevention of benign diseases in gynaecology. However, successful treatment of precancerous 
lesions and early cancer of the endometrium are within reach of the LNG-IUS. 

The challenge also remains to promote novel LNG-IUSs who are easy to apply and are 
designed to fit in uterine cavities with different size and shape to improve tolerance and 
maximize continued use. Furthermore, new conservative approaches and minimally 
invasive techniques should be explored. Progesterone antagonists and progesterone 
receptor modulators may have a major role in the future to treat conditions such as fibroids 
and endometriosis conservatively. Endometriosis accounts for approximately 20% of the 
hysterectomies currently performed. There is no doubt that these new approaches will help 
reduce the number of hysterectomies further. However, hysterectomy will always remain 
the first choice for infiltrative cancer of the uterus and for most forms of pelvic relaxation 
although vaginal pessaries are increasingly used in older women. Currently, utero-vaginal 
prolapse is the indication for 15% of hysterectomies. 
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Uterine artery embolization (UAE)  

Advantages Disadvantages 

-Clinical success rates are good with 
good fibroid shrinkage rates (10–70%) 
and symptom improvement (70–94%) 
-UAE is now widely practiced in 
Western Europe and North America, 
and the National Institute for Clinical 
Excellence (NICE) in the UK has 
decreed that it can be routinely offered 
as a primary treatment for uterine 
fibroids, although it is recommended 
that all procedures are registered 
-However, the fact remains that UAE 
has never been compared with 
conventional treatments in a 
prospective randomized controlled 
trial (RCT), as either a pilot or a full 
study 
-There is also a lack of long-term data  

-Complications secondary to arterial puncture, 
contrast injection, arterial catheterization and 
non-target-organ embolization are intrinsic to all 
embolization procedures, but are uncommon, 
and further minimized by operator experience 
and good technique 
-Chronic discharge is a frequent complication, 
affecting up to 7% of patients 
-Infections are also more common with larger 
fibroids 
-Fibroid extrusion occurs in about 10% of cases. 
Larger ones may necessitate a surgical procedure 
for removal, especially if impacted at the cervix 
-Clinical features of the so-called post-
embolization syndrome include a flu-like illness, 
high temperature, high white cell count and a 
feeling of malaise, and may be due to release of 
cytokines and toxins from the ischaemic tissue. 
This might be difficult to differentiate from sepsis 

Table 2. Summarizes these new approaches, their advantages and disadvantages (adapted 
from Banu et al.10).  

A Cochrane review concluded that while short-term follow-up studies might indicate an 
advantage for endometrial ablation, longer-term studies show a narrowing of the gap, and 
hysterectomy appears to have consistently higher rates of satisfaction and better health-
related quality-of-life outcomes.44 A study conducted by Maia et al. is also worth 
mentioning in this respect.45 They investigated 106 women with HMB. After endometrial 
resection, the women were randomized into two groups, 53 women in each. Women in the 
treatment group were fitted with Mirena®. In this group, amenorrhoea was achieved in 72% 
of cases after 3 months, in 89% after 6 months and in 100% after 1 year. In the resection-only 
group, the corresponding numbers were 19%, 17% and 9%, and in this group, 19% of the 
women underwent a second resection. 

A second study by Maia et al. (CEPARH, Brazil) was recently reported at the World 
Congress on the Menopause (Abstract Book p. 74). Ninety-two perimenopausal women with 
menorrhagia, dysmenorrhea and premenstrual syndrome (PMS) were enrolled in this study. 
Sixty-two patients had adenomyosis and the remaining 30 had submucous and intramural 
myomas. The use of the LNG-IUS (Mirena®) following endometrial resection significantly 
increased amenorrhoea rates. The rate was 98% in the fifth year. Complete resolution of 
dysmenorrhea and PMS was reported by over 90% of patients. In historical controls 
submitted to endometrial resection, the amenorrhoea rate was only 20% with a failure rate 
of 40%. This study also showed an inhibition of the expression of aromatase in the ectopic 
glands in the myometrium of patients with adenomyosis, thereby contributing towards 
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interrupting the progression of the disease. This may explain why the rates of amenorrhoea 
are far superior to those achieved with endometrial resection alone. It was concluded that 
endometrial resection with LNG-IUS is a viable alternative to hysterectomy in 
perimenopausal women. 

E. Alternative therapies for the management of fibromyomas  

Uterine myoma (leiomyoma, fibromyoma, fibroid) is a very common disease. They are more 
common in certain ethnic populations, especially the Afro-Caribbean.46 Leiomyomas occur 
with an incidence of up to 77%.47 Fibroids can cause menorrhagia, pelvic pain/discomfort, and 
bladder and bowel compression symptoms. They are often asymptomatic but some 25-50% of 
women will experience symptoms such as menorrhagia and pelvic discomfort. About 5% of 
the fibroids are intracavitary and submucosal and are most difficult to treat.48,49 Hysterectomy 
is still the most commonly used procedure although medical treatments are preferable.50,51 

Uterine fibroids are responsible for 30% of hysterectomies. Notwithstanding the success of 
radical surgery, it is not always desirable particularly in the younger woman desiring fertility. 
Also psychological factors play a role as the uterus has been regarded as a sexual organ, a 
source of energy and vitality, and a maintainer of youth and attractiveness. Many women, 
therefore, might wish to avoid a hysterectomy, even when their families are complete.  

Recently, new conservative treatment options have been developed such as the treatment 
with GnRH analogs and the levonorgestrel-releasing intrauterine system (LNG-IUS).52,53 

GnRH analogs, however, are only temporarily indicated before surgical intervention. 

4. Conclusion 
Because of its multiple health benefits, the LNG-IUS is likely to continue to conquer the 
worldwide markets to treat frequent gynaecological conditions and simultaneously provide 
contraception when needed. In addition, The LNG-IUS may also offer major benefits for the 
prevention of uterine pathologies and conditions, including endometrial polyps, endometrial 
hyperplasia, endometrial carcinoma in association or not with tamoxifen treatment of breast 
cancer, peri-menopausal menstrual disturbances, post-menopausal endometrial hyperplasia 
with hormone replacement therapy, endometrial hyperplasia and uterine myomas, 
endometriosis, adenomyosis, acute pelvic inflammatory disease and infertility.27 Just as we are 
very conscious about the health benefits of estrogens in the prevention of osteoporotic 
fractures, the LNG-IUS and other hormone-releasing systems will be used mostly for the 
prevention of benign diseases in gynaecology. However, successful treatment of precancerous 
lesions and early cancer of the endometrium are within reach of the LNG-IUS. 

The challenge also remains to promote novel LNG-IUSs who are easy to apply and are 
designed to fit in uterine cavities with different size and shape to improve tolerance and 
maximize continued use. Furthermore, new conservative approaches and minimally 
invasive techniques should be explored. Progesterone antagonists and progesterone 
receptor modulators may have a major role in the future to treat conditions such as fibroids 
and endometriosis conservatively. Endometriosis accounts for approximately 20% of the 
hysterectomies currently performed. There is no doubt that these new approaches will help 
reduce the number of hysterectomies further. However, hysterectomy will always remain 
the first choice for infiltrative cancer of the uterus and for most forms of pelvic relaxation 
although vaginal pessaries are increasingly used in older women. Currently, utero-vaginal 
prolapse is the indication for 15% of hysterectomies. 
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1. Introduction 
1.1 Menorrhagia 

Heavy menstrual bleeding can be defined as excessive blood loss which interferes with a 
woman’s physical, emotional, social and material quality of life. It is a subjective complaint 
by a woman of heavy periods. Menorrhagia on the other hand is an objective diagnosis of 
blood loss over 80 millilitres over several consecutive cycles. 

The average blood loss in a Caucasian female population is approximately 30-40 millilitres per 
menstrual flow (Cole et al. 1971; Hallberg et al. 1966), the majority of which is lost in the first 
forty eight hours. Menorrhagia is the commonest cause of iron deficiency anaemia in women 
in the developed world and occurs in sixty per cent of women with objective menorrhagia.   

1.2 Significance 

Only half of the women who present to clinicians with heavy menstrual loss have objective 
menorrhagia. However, it is the main reason for women requesting hysterectomy and 1 in 5 
women have a hysterectomy in the United Kingdom for this reason by the age of fifty five. 
At histopathology, a vast majority of these uteri are found to be benign. With less invasive 
and effective alternatives to hysterectomy, women should be carefully counselled with 
regards to morbidity and mortality associated with this major operation. 

Menstrual disorders are now more common than they were a century ago because modern 
career women are choosing to have smaller or no families and not breastfeeding. 
Menorrhagia affects about 1.5 million women in England and Wales and accounts for 
twenty per cent of all gynaecology referrals to the outpatient clinic (Census 2001.2002). 

1.3 Pathophysiology 

A majority of cases of menorrhagia have no identifiable cause and hence are described as 
‘dysfunctional’. Dysfunctional uterine bleeding is associated with anovulation and occurs in 
a fifth of women at extremes of their reproductive life.  

Menorrhagia is also associated with uterine fibroids, endometrial polyps, adenomyosis, 
pelvic infection, bleeding diathesis, and rarely malignancies like endometrial cancer. Over a 
half of women with blood loss over 200 millilitres will have underlying fibroids. 
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The exact mechanism of menorrhagia is poorly understood. It is thought to result from 
increased activity of prostaglandins or the endometrial fibrinolytic activity. There is an 
elevation of prostaglandins (PGE2 and PGF2α) in the endometrium of women with 
menorrhagia, suggesting that menorrhagia may result from an increase in vasodilator PGE2 
as compared to vasoconstrictor PGF2α prostaglandins (Smith et al. 1981). 

The endometrium also contains a fibrinolytic system whose activity is increased in women 
with menorrhagia compared to those with normal menstrual loss. 

1.4 Causes of menorrhagia 

Although no cause can be found in most cases, other causes of menorrhagia such as uterine 
pathology and medical disorders (Table 1) should be actively sought and excluded.  

Dysfunctional  uterine bleeding (DUB) 
Uterine pathology 
Medical disorders including thyroid or bleeding disorders 

Table 1. Causes of heavy periods 

1.4.1 Dysfunctional uterine bleeding 

Dysfunctional uterine bleeding is a diagnosis of exclusion, when no other cause of bleeding 
can be found. Some people further sub-classify it into ovulatory and anovulatory bleeding 
although this does not have much clinical relevance. Ovulatory or ‘idiopathic’ bleeding is 
where periods are regular while anovulatory bleeding tends to occur at the extremes of the 
reproductive age.   

In ovulatory cycles, bleeding results from the withdrawal of progesterone. It is typically 
painful and characterized by a cramping sensation. Anovulatory bleeding is caused by 
excessive proliferation of endometrium due to unopposed oestrogen. The absence of 
prostaglandins in the endometrium, which is usually synthesized in response to 
progesterone, may explain the absence of pain/cramps.  

1.4.2 Uterine abnormalities 

Fibroids are benign whorls of smooth muscle and collagen. They usually present in 
multiples and can grow to enormous sizes. They occur in a fifth of women and are 
commoner in women of the Afro-Caribbean origin.  They occur in the uterine body or cervix 
and can be submucosal, intramural or subserosal. 

The clinical signs and symptoms depend on their site and size. Symptoms include heavy 
periods, infertility, miscarriage or dyspareunia. They may cause pain in pregnancy due to 
red degeneration. When large they can cause pressure effects on surrounding organs and 
may present with urinary frequency, hydronephrosis and recurrent urinary tract infections. 
Only less than 0.1% of fibroids undergo malignant change resulting in leiomyosarcoma. 

Polyps are localized growths of the endometrium which comprise of fibrous tissue 
surrounded by columnar epithelium. It is thought that they arise from disordered apoptosis 
and regrowth of the endometrium. Malignant change is extremely rare.  
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1.4.3 Medical causes 

In rare cases, menorrhagia can occur as a result of systemic diseases which result in hepatic 
and renal impairment although amenorrhea is common with end stage disease. Both hypo 
and hyperthyroidism can also cause heavy menstruation.  

Bleeding disorders like von Willebrand’s disease or platelet defects are associated with 
menorrhagia.   

1.5 Diagnosis 

1.5.1 History 

The diagnosis of menorrhagia is often made on history alone. This will take into account the 
severity of the complaint as judged by the presence of clots or how frequently a woman 
changes pads or sanitary towels, or if a woman uses both as ‘double protection’. Efforts 
should be made to find out the impact of the bleeding on the woman’s quality of life 
including time taken off work, avoidance of usual activities, embarrassment as well as the 
effect of anaemic symptoms and treatment.  

A full obstetric and gynaecological history should include the woman’s general health, 
weight and height (body mass index), number of deliveries, pregnancy losses and cervical 
smears. The presence of other symptoms such as dyspareunia may point to a specific cause. 

Drug history including tamoxifen use and a history of bleeding tendency are also important. 
Previous pelvic surgery and associated findings should be noted as well as past history of 
polycystic disease, hormonal usage, bowels or ovarian cancer.  

1.5.2 Examination 

This is aimed at assessing the general state, diagnosing anaemia and identifying possible 
causes of menorrhagia. It should therefore entail vital signs, inspection of mucous 
membranes, finger nails and abdominal palpation. A speculum assessment should be done 
to look for vaginal and cervical abnormalities. A bimanual pelvic examination will assess the 
size of the uterus, presence of adnexal mass and/or signs of a pelvic infection. 

1.5.3 Investigations 

A full blood count is useful to determine haemoglobin level and can be used to monitor 
treatment with haematinics. Thyroid function tests, coagulation defects, liver and kidney 
function tests should be done if clinically indicated. 

An ultrasound scan of the pelvis and abdomen is a useful tool in diagnosis and for 
describing masses suspected or actually found on physical examination, especially in obese 
women where examination can be suboptimal. It is not usually required if uterine size is less 
than 10 weeks and there is no suspicion of other pathology. It is also justifiable after failure 
of medical treatment of heavy periods. 

Cervical smear should be undertaken if screening is not up to date or where the cervix looks 
suspicious. Similarly an endometrial biopsy should be taken if a woman is over 40 or under 
40 with particular risk factors like tamoxifen use, unopposed oestrogen or obesity. 
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1.6 Treatment of menorrhagia 

1.6.1 Medical 

Several medical options are available for treatment of women with heavy menstrual loss. 
Non-steroidal anti-inflammatory drugs act by inhibiting prostaglandin synthesis and reduce 
bleeding by about a quarter. The commonest used medication is mefenamic acid of which 
the main side effect is dyspepsia.   

Tranexamic acid is an anti-fibrinolytic medication. It inhibits plasminogen activator and 
hence promotes clots formation in spiral arterioles and decreases bleeding by about a half. 
Side effects include nausea, vomiting, diarrhoea and rarely tinnitus and thromboembolic 
events. Hypotension may occur if given rapidly by the intravenous route. 

The combined oral contraceptive pill makes periods regular and is associated with a fifty 
per cent reduction in blood loss. It is suitable for all age groups unless there are specific 
contraindications like family or personal thromboembolic disease, migraines with aura, 
hypertension, obesity and immobility. 

Oral progesterones act by ovulation inhibition and directly suppressing the endometrium. 
Norethisterone 5mg three times a day from day 5 to 26 has been shown to reduce blood loss 
by eighty per cent. Depo-Provera may cause unpredictable bleeding initially but usually 
amenorrhea results. Common side effects include nausea, breast tenderness, bloatedness, 
weight gain, acne and voice changes. 

Non-steroidal anti-inflammatory drugs e.g. Mefenamic acid 
Anti-fibrinolytic drugs e.g. tranexamic acid 
Hormones 
    Combined contraceptive pill 
    Synthetic progestogens (norethisterone, provera, medroxyprogeterone acetate) 
    Intrauterine progesterone (levornogetrel intrauterine system) 
    Danazol and gestrinone 
    Anti-oestrogen e.g. gestrinone 
    Gonadotrophin releasing hormone agonists 

Table 2. Medical treatment of menorrhagia 

Gonadotrophin releasing hormone analogues act by down-regulating the pituitary hence 
inhibiting ovarian activity. Women become hypo-oestrogenised and may have distressing 
vasomotor symptoms of hot flushes and night sweats as well as vaginal dryness. They also 
cause demineralization of bones. Add-back hormone replacement therapy as well as bone 
mineral density scans should be considered if treatment goes beyond six months.  

Danazol was originally produced for treatment of endometriosis but was found to cause 
amenorrhea. It is a synthetic androgen which has both oestrogenic and progestrogenic 
effects. It works by inhibiting the pituitary and also suppressing the endometrium directly. 
It has debilitating androgenic effects which restrict its use including acne, deep voice, 
hirsutism, breast tenderness and weight gain.  
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Gestrinone on the other hand, is a synthetic derivative of 19-nortestosterone which has both 
oestrogenic and progestrogenic as well as androgenic effects. It is not commonly used for 
treatment of heavy periods. Its androgenic side effects are less that danazol but after 
cessation of use, bleeding can become heavy again.  

The levonorgestrel intrauterine system is a medicated device that is inserted into the uterus 
and delivers progesterone which acts locally on the endometrium to cause thinning and 
amenorrhea. It is covered in more details in the second part of this chapter. 

1.6.2 Surgical treatment 

Endometrial destructive techniques can be divided into first and second generation. The 
former involve hysteroscopic destruction of the endometrium by rollerball, transcervical 
endometrial resection or laser ablation.  

The cumulative hysterectomy rate after endometrial resection was found in one study to be 
27.4 per cent after four years (Poorey et al., 1998).  

Endometrial resection is associated with a long surgical learning curve and significant risks 
include uterine perforation and fluid overload resulting in hyponatremia. They have 
generally been superseded by second generation techniques which are quicker and safer. 

First generation Roller ball 
Trans-cervical resection 
Laser ablation 

Second generation Thermal balloon ablation 
Microwave ablation 
Novasure ablation 

Hysterectomy Total 
Subtotal 

Table 3. Different modalities of surgical treatment 

Second generation endometrial ablation techniques aim to destroy the endometrium with 
resultant amenorrhea. They do not involve direct visualization of the endometrium. 
Techniques include thermal balloon, microwave or novasure endometrial ablation.  

In practice, although patient satisfaction rates are over 70 per cent, the amenorrhea rate is 
less than 30 per cent (Lethaby et al., 2001). These are more successful in women over 45. The 
procedure can be repeated in women with persistent heavy menstrual bleeding after 
assessing the cavity hysteroscopically.  

Rare complications include uterine perforation and accidental organ injury. Effective 
contraception is essential following endometrial ablation. 

Hysterectomy remains the only method of ensuring complete amenorrhea and is generally 
offered to women where all other methods have been unsuccessful. It can be undertaken 
laparoscopically, vaginally or abdominally. The choice depends on the size of uterus, degree 
of uterine descent, previous surgery, whether ovaries are to be conserved, patient preference 
and surgeon’s skills. 
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1.6.3 Specific treatment 

Organic causes of heavy bleeding should be addressed. These include fibroids which can be 
resected hysteroscopically or by laparotomy or a laparoscopic approach if a patient wants to 
preserve fertility. In these cases, women should be warned of the risk of significant intra-
operative bleeding necessitating blood transfusion and the possibility of an emergency 
hysterectomy.  

Polyps can be removed at out patient hysteroscopy or in theatre under a general anaesthetic. 
Where malignancy is suspected, appropriate biopsies and referral should be made to the 
multidisciplinary team.   

2. Medicated Intrauterine system 
2.1 Background 

The levonorgestrel intrauterine system is a reversible long acting contraceptive device that is 
aseptically fitted into the uterine cavity. It has a hormone cylinder that contains 52 mg of 
levonorgestrel that is released at the rate of twenty micrograms per day. 

The term intrauterine system (IUS) is used to differentiate it from the intrauterine 
contraceptive device (IUCD) in the United Kingdom.  

It was primarily produced as a contraceptive device but has other non-contraceptive 
benefits.  It can be beneficial in the management of chronic pelvic pain, endometriosis, 
anaemia, dysmenorrhoea, and endometrial protection in women on oestrogen hormone 
replacement therapy. 

Over one hundred and fifty million women worldwide use the intrauterine system for 
contraception. It is easy to insert and remove and does not require high level of technical 
skills. It is licensed for contraception use for up to 5 years following which a replacement 
can be made. 

It can be inserted at any time of the cycle and during caesarean section (Lopez-Farfan, 
MacIel-Martnez, Velez-Machorro, & Vazquez-Estrada, 2010). It is useful in the peri and 
postmenopausal woman for bleeding, contraception and hormone replacement therapy 
(Kirk & McFall, 2009). 

It is also widely used for menorrhagia. Its therapeutic effect is achieved by endometrial 
atrophy with a subsequent reduction in the heaviness of menstrual loss of eighty per cent in 
the first 6 months and up to 90 per cent in a year (Irvine et al., 1999, Hallberg et al., 1966, 
Stewart, et al., 2001).  

Studies show that it is highly acceptable with 40 % women choosing to have a second device 
inserted after five years (Lete et al., 2011). 

2.2 Comparison with other treatments of menorrhagia 

Its effect on heavy menstrual loss has been compared to alternatives in clinical practice. It 
has been found to be more successful than cyclical norethisterone (given from day 5-26 of 
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the menstrual cycle) in treating women with dysfunctional uterine bleeding although it was 
associated with more side effects such as breast tenderness and intermenstrual bleeding 
(Lethaby et al., 2010).  

In comparison with tranexamic acid and non-steroidal anti-inflammatory drugs, it has been 
found to be superior in reducing menstrual loss (Stewart et al., 2001). 

The intrauterine system has been proved to be effective in over 85% of patients with simple 
endometrial hyperplasia although the authors recommend long term follow up with 
periodic biopsies for up to 2 years (Scarselli et al., 2011). 

When compared with thermal balloon endometrial ablation, no difference was noted in the 
quality of life, number of women requesting alternative treatment, or satisfaction between 
the two groups (Busfield et al., 2006). Both groups however showed an improvement in 
quality of life although patients with the intrauterine system recorded lower PBAC (Pictorial 
Blood loss Assessment Chart) scores at 12 and 24 months. 

Compared to trans-cervical resection of endometrial (TCRE), satisfaction rates were both 
80% in one study (Gupta, 2006) although intrauterine system requires less skill with no 
operative hazards. Continuation rates at five years were high with reasons sited in one 
study being bleeding, pain and infection (Backman et al., 2001). 

It can be used successfully in selected women with coexisting morbidities. These include 
leiomyomas, obesity and those on anticoagulation therapies. There has not been any 
deleterious difference in endothelial or vascular function in thromboembolic high risk 
women on intrauterine system (Brito et al., 2010) and it is therefore can be considered after 
assessing the risks and benefits.  

In a prospective comparative trial of 132 perimenopausal patients who smoked, IUS was 
found to be superior in preventing anaemia to both medroxyprogesterone acetate and 
continuous oral progesterone (Kucuk et al., 2008).  

Like all hormonal contraception, the World Health Organization recommends avoidance 
among women with present or past history of breast cancer although there has not been any 
known increase in risk compared to the copper intrauterine contraceptive device (Gemzell-
Danielsson, 2010). It is safe and effective in Human Immunodeficiency Virus positive 
women and like in the healthy equivalent, causes a reduction in bleeding. It has no effect on 
ovarian function and is not associated with increased viral secretion from the cervical mucus 
(Heikinheimo, 2010).  

Compared to hysterectomy, the intrauterine system was found to be more cost effective 
(Hurskainen et al., 2004). However, a recent study (Roberts et al., 2011) has shown that 
although hysterectomy is initially costly, it produces more quality assured life years 
compared to the other treatment modalities for menorrhagia and therefore more cost 
effective in the long run. It is therefore a reasonable option of initial primary treatment.   

The use of the intrauterine system has reduced the rate of hysterectomy among women with 
adenomyosis by 70% by decreasing dysmenorrhoea and bleeding episodes (Kulshrestha, et 
al, 2011). 
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2.3 Contraindications 

Intrauterine system is contraindicated in pregnancy, local or systemic infection, suspected 
malignancy of the cervix or uterus, weight gain and unexplained vaginal bleeding among 
others.  

2.4 Complications 

During fitting there is a risk of perforation of the uterus with potential damage to 
surrounding organs. There is also a risk of infection which can spread to the pelvis and 
rarely systemically. 

The expulsion rate is 4 per cent and is most common in the first year after insertion. Risk 
factors include young age, nulliparity and immediately postpartum. The rate of expulsion is 
not related to the uterine cavity length (Bahamondes, et al, 2011) 

2.5 Side effects 

It has been associated with a change in pattern of bleeding, spotting, amenorrhea or 
irregular bleeding. Rarely it may cause abdominal/pelvic pain, breast tenderness, acne, 
bloatedness, weight gain, headaches, hair loss, migraines, ovarian cysts, mood changes, 
nausea and low sex drive.  

3. Conclusion 
The levonorgestrel intrauterine system is an acceptable and cost effective treatment of heavy 
menstrual loss. It has additional benefits that make it a preferred choice for management of 
a number of other gynaecologic conditions at the same time. More research is required in 
long term outcome and cost analysis taking into account clinician preferences of choice.   
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1. Introduction 
It is important for women to ensure that they make their own individual decision about 
whether to have a hysterectomy. Making this decision can be a difficult and emotional 
process. It is important for women to be well informed about the procedure so they can 
confidently discuss all available options with their gynaecologist. Because a hysterectomy 
involves the removal of the uterus, it is important that women realise they will no longer 
menstruate or be able to conceive after the procedure. For some women the prospect of no 
more periods and the removal of the fear of pregnancy will bring relief. Other women may 
find the finality of the ending of their reproductive capability distressing. 

In November 1843, Charles Clay performed the first hysterectomy in Manchester, England. 
The earliest hysterectomies were supracervical, or subtotal hysterectomies. The body of the 
uterus was removed while the cervix remained intact. In 1929, Richardson, performed the 
first total abdominal hysterectomy (TAH), in which the entire uterus and cervix were 
removed (Johns, 1997). Total abdominal hysterectomy involves removal of the uterus and 
cervix through an abdominal incision. A hysterectomy can be performed in three different 
ways: abdominal, vaginal and endoscopic. The method chosen will depend on the surgeon’s 
skills, expertise and preference. Also taken into account is the reason for the hysterectomy 
and characteristics such as a woman’s weight, pelvic surgery history and if they have had 
children. 

2. Hysterectomy 
Hysterectomy is the most common non–pregnancy-related major surgery performed on 
women worldwide. This surgical procedure involves removal of the uterus and cervix, and 
for some conditions, the fallopian tubes and ovaries. Reasons for choosing this operation are 
treatment of genital malignancy and various common noncancerous uterine conditions. 
Primary indication for benign hysterectomy are uterine leiomyoma, endometriosis, uterine 
prolapse/incontinence, and abnormal uterine bleeding. Although this procedure is highly 
successful in curing the disease of concern, it is a surgical alternative with the accompanying 
risks, morbidity, and mortality that an operative procedure carries and it leads to sterility in 
women who are premenopausal. The patient may be hospitalized for several days and may 
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require 6-12 weeks of convalescence. Complications, such as excessive bleeding, infection, 
and injury to adjacent organs, also may occur (Jacobson et al.,2006; Gimbel, 2007). 

Choosing the route of hysterectomy has been an important issue in gynecologic surgery for 
a number of years. In the past, many gynecologists believed that surgical indication 
determines the route of hysterectomy: abdominal, vaginal, laparoscopic or combined. 
However, suggests the factors may influence the route of hysterectomy for any surgical 
indication include uterine size, mobility, suspected adhesions, accessibility, and pathology 
confined to the uterus (ACOG Committee Opinion, 2009; Kovac et al., 2002). Physicians 
should take into consideration how the procedure may be performed safely and cost-
effectively to fulfill the medical needs of the patient. However, analysis of recent surgical 
data shows that abdominal hysterectomy is performed in 66% of cases, vaginal 
hysterectomy in 22% of cases, and laparoscopic hysterectomy in 12% (ACOG Committee 
Opinion, 2009; Benassi et al., 2002; Kovac et al., 2002; Nieboer et al., 2009). Not all 
hysterectomies demand a specific operative approach; that is, some hysterectomies can be 
performed vaginally, laparoscopically, or abdominally for similar indications. For benign 
conditions requiring hysterectomy, surgeons should choose the approach depending on the 
feasibility of the procedure and the difficulties expected during surgery. These decisions 
would broadly comprise the traditional indications and contraindications for abdominal, 
laparoscopic, and vaginal hysterectomy. Surgical inexperience with vaginal hysterectomy 
should not be an indication for abdominal or laparoscopic hysterectomy. Technical 
feasibility may also mean that a surgeon is technically unable or unwilling to perform a 
vaginal hysterectomy because of his/her comfort, preference, training, capability, or 
experience with abdominal or laparoscopic methods. The most commonly reported 
indication for laparoscopic hysterectomy is menstrual disorders (ACOG Committee 
Opinion, 2009; Dodero et al., 2005). The most common indication for abdominal 
hysterectomy is leiomyoma. Because the majority of hysterectomies are safe and successful 
operations, and most patients recover well over time, surgical decision making is often only 
questioned when a complication occurs. Some authors also noted a 3 to 5 fold increase in 
subtotal hysterectomy worldwide (Johns, 1997; Benassi et al., 2002; Dodero et al., 2005; 
Nieboer et al., 2009). This change in preference is hard to explain, given the lack of evidence 
to support this practice. Most likely physician and patient perception of the merit of subtotal 
hysterectomy had a significant influence: women may believe subtotal hysterectomy may 
have less impact on sexuality, while physicians might consider the procedure less likely to 
effect bowel and bladder function and to have lower rates of infectious morbidity, be less 
likely to lead to prolapse, and have lower operative time and less blood loss than total 
abdominal hysterectomy. Given the lack of convincing evidence favoring this approach, the 
motivating reasons behind this change in practice pattern remain unclear (Johns, 1997; 
Benassi et al., 2002; Dodero et al., 2005; Nieboer et al., 2009). 

Abdominal hysterectomy is the most invasive hysterectomy. Laparoscopic hysterectomy is 
moderately invasive. Vaginal hysterectomy is and has always been the most minimally 
invasive hysterectomy (ACOG Committee Opinion, 2009; Benassi et al., 2002; Dodero et al., 
2007; Gimbel, 2005; Kovac et al., 2002; Nieboer et al., 2009). No amount of spin can deny this 
fact. It is time that proponents of laparoscopic hysterectomy are challenged about regarding 
laparoscopic hysterectomy, even performed robotically, as the minimally invasive 
hysterectomy (Holloway et al., 2009).  
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It is possible that increased use of laparoscopic and hysteroscopic procedures, 
development and acceptance of endometrial ablation devices, introduction of a progestin-
based intrauterine device, and the emergence of uterine artery embolization have begun 
to substitute for hysterectomy in the general population (Farquhar & Steiner, 2002; Johns, 
1997; Weber & Lee , 1996). The level of information available to patients on different 
treatment alternatives may also be greater among patients. Additionally, changes in 
patient preferences for hysterectomy or alternative treatments, as well as changes in 
provider preferences and counseling, could also contribute to decreasing hysterectomy 
rates (Benassi et al., 2002; Dodero et al., 2007; Farquhar & Steiner, 2002; Johns, 1997; Weber 
& Lee, 1996). 

In recent years, there is an increasing need for conservative options to treat symptomatic 
uterine fibroids because of the wish to avoid major surgery, the desire to preserve fertility 
potential and the belief that the uterus plays a role in perceived sexual satisfaction. An ideal 
conservative treatment for uterine myomas should be safe, eliminate symptoms, decrease 
the size of myomas, preserve fertility and have long-term effects. Several procedures 
including endometrial ablation, uterine artery embolization, high-intensity focused 
ultrasound and myolysis have been suggested or developed as a conservative treatment to 
avoid hysterectomy or myomectomy (Guarnaccia & Rein, 2001; Myers et al., 2002).  

3. Uterine fibroids 
Uterine fibroids (also called myomas or leiomyomas) are the most common solid pelvic 
tumors in women and the leading indication for hysterectomy. Uterine fibroids may occur 
singly but most often are multiple and vary in size from an unnoticeable few millimetres to 
over 20 cm in diameter, significantly enlarging the abdominal cavity. They are named 
according to their location. Intramural fibroids lie wholly within the uterine walls, 
submucosal fibroids project into the uterine cavity and subserosal fibroids project from the 
outer surface of the uterus. They may also be pedunculated, where they are attached to the 
uterine wall by a stalk-like structure. Symptoms and treatment options are affected by the 
size, number, and location of the leiomyomas. Despite extensive research on the factors 
involved in the growth of leiomyomas, the precise causes of these tumors still remain 
unknown. Several predisposing factors have been identified, including age (late 
reproductive years), nulliparity, obesity, and African-American ethnicity. These tumors 
contain estrogen and progesterone receptors, and, typically develop in women at fertile age, 
increase with age, and shrink after the menopause. The growth of leiomyomas is ovarian 
hormones dependent. Growth factors with mitogenic activity also are elevated in 
leiomyomas, and, there is increasing evidence of genetic basis (Flake et al., 2003; Stewart, 
2001). Although many women with uterine leiomyomas are asymptomatic and can be 
monitored without treatment, some will require more active measures. The two most 
common symptoms of uterine fibroids for which women seek treatment are abnormal 
uterine bleeding and pelvic pressure. The most common kind of abnormal uterine bleeding 
associated with leiomyomas is heavy or prolonged menstrual bleeding, which frequently 
results in iron deficiency anemia (Fraser et al., 2007). This heavy bleeding may result in 
significant disruption of a woman’s daily activities. Some studies reporting leiomyomas in 
70% of white women and more than 80% of black women by age 50 years (Day Baird et al., 
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2003). Hysterectomy remains the most common surgical treatment for leiomyomas because 
it is the only definitive treatment and eliminates the possibility of recurrence. Many women 
seek an alternative to hysterectomy because they desire future childbearing or wish to retain 
their uteri even if they have completed childbearing. As alternatives to hysterectomy 
become increasingly available, the efficacies and risks of these treatments are important to 
delineate. The lack of a simple, inexpensive, and safe long-term medical treatment means 
that most symptomatic leiomyomas are still managed surgically. 

4. Alternatives to hysterectomy in the management of leiomyomas  
Although hysterectomy is often the definitive treatment for many pelvic pathologies, 
nonsurgical alternatives should always be attempted in elective cases. Hormonal therapy, 
gonadotropin-releasing hormone agonists and antagonists, progesterone-containing IUD, 
endometrial ablation, focused ultrasonographic surgery, and uterine artery embolization 
have been used with success. In choosing an alternative to hysterectomy, both safety and 
efficacy need to be considered for each treatment. It must be recognized that all alternatives 
to hysterectomy allow the possibility for new leiomyomas to form, and preexisting small or 
undetected leiomyomas may exhibit significant growth, necessitating another treatment. 
The risk of recurrence must be balanced against the potential benefits of uterine-sparing 
procedures, such as decreased rates of morbidity and continued fertility. However, 
procedural complications may rarely lead to an unanticipated hysterectomy (Manyonda et 
al., 2004). For example, gynecologists of United States of America perform approximately 
250,000 surgeries for fibroids each year. According to a Wall Street Journal article (August 
24, 2004), most women with symptomatic fibroids are not informed by their gynecologists 
that uterine artery embolization (UAE) is an option. 

4.1 Medication 

Although several small studies have shown a decrease in leiomyoma size during progestin 
therapy (Venkatachalam et al., 2004; Wallach & Vlahos, 2004), other studies using progestin 
therapy alone or in conjunction with a gonadotrophin-releasing hormone (GnRH) agonist 
identify an increase in uterine or leiomyoma volume (Friedman et al., 1992; Harrison-
Woolrych & Robinson, 1995). Gonadotropin-releasing hormone agonists lead to amenorrhea 
in 70-80% of women and provide a 35–65% reduction in leiomyoma volume within 3 
months of treatment. The effects of GnRH agonists are temporary, with gradual recurrent 
growth of leiomyomas to previous size within several months after cessation of treatment 
(Olive et al., 2004).  

The levonorgestrel intrauterine system leads to minimal systemic effects, and the 
localized endometrial effect is beneficial for treatment of menorrhagia (Wallach & Vlahos, 
2004). Small studies suggest that the levonorgestrel intrauterine system may be effective 
for treatment of heavy uterine bleeding in women with leiomyomas (Mercorio et al., 
2003).  

Several small studies and case reports have identified reductions in leiomyoma size and 
symptoms with the use of aromatase inhibitors (Attilakos & Fox 2005; Shozu et al., 2003; 
Varelas et al., 2007).  
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Antiprogesterone agents act at the level of the progesterone receptors found in high 
concentration in leiomyomatous uteri. Several studies of high-dose mifepristone have 
reported a reduction of leiomyoma volume of 26–74%. Leiomyomas appear to have a slower 
rate of recurrent growth after cessation of mifepristone treatment (Fiscella et al., 2006; 
Steinauer et al., 2004).  

4.2 Myomectomy 

Myomectomy may be an option for women who desire uterine preservation. This procedure 
is to remove the visible and accessible myomas and then reconstruct the uterus. Most 
myomectomies have been performed by laparotomy; however, endoscopic options 
increasingly are being used. However, women choosing myomectomy face the risk of 
recurrence of leiomyomas. Hysteroscopic myomectomy is an method for the management of 
abnormal uterine bleeding caused by submucous leiomyomas. Submucosal leiomyomas are 
estimated to be the cause of 5–10% of cases of abnormal uterine bleeding, pain, and 
subfertility and infertility (Guarnaccia & Rein, 2001; Narayan et al., 2010; Wallach & Vlahos, 
2004). Laparoscopic myomectomy minimizes the size of the abdominal incision, resulting in 
a quicker postoperative recovery, a shorter time to hospital discharge, reduced analgesic 
requirements and less blood loss. Because of the complex nature of laparoscopic dissection 
and suturing, special surgical expertise typically is required (Altgassen et al., 2006; Sizzi et 
al., 2007). Robot-assisted laparoscopic surgery also has been used to perform myomectomy. 
It may have the advantage of improved optics, including a three-dimensional view, and 
enhanced surgeon dexterity. Disadvantages with robot-assisted surgery in general include 
diminished haptic (tactile) sensation, additional operating room time, and increased cost 
(Advincula et al., 2004).  

4.3 Magnetic resonance imaging-guided focused ultrasound surgery 

Since 2004 used a magnetic resonance imaging (MRI)-guided system for the localization and 
treatment of uterine leiomyomas with focused ultrasound therapy. This noninvasive 
approach uses high-intensity ultrasound waves directed into a focal volume of a leiomyoma. 
The ultrasound energy penetrates soft tissue and produces well defined regions of protein 
denaturation, irreversible cell damage, and coagulative necrosis. Whereas short-term studies 
show safety and efficacy, long-term studies are needed to discern whether the minimally 
invasive advantage of MRI-guided focused ultrasound surgery will lead to durable results 
(Fennessy et al., 2007; Morita et al., 2007; Stewart et al., 2006). 

5. Uterine Artery Embolization (UAE) 
UAE represents a relatively new, minimally invasive approach to the treatment of fibroids. 
It selectively blocks the feeding arteries that supply blood to the fibroids and causes 
ischemic necrosis and subsequent reduction, absorption or expulsion of leiomyoma (Franz 
et al., 2003). Unlike leiomyoma, the normal myometrium is supplied by multiple collateral 
arteries and it escapes the vascular deprivation resulting from UAE. Uterine fibroid 
embolization has several advantages over conventional hormone suppression (progestogens 
and GnRH analogues) and surgical procedures (myomectomy, hysterectomy), including 
avoidance of the side effects of drug therapy and postoperative complications resulting from 
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2003). Hysterectomy remains the most common surgical treatment for leiomyomas because 
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2004). Small studies suggest that the levonorgestrel intrauterine system may be effective 
for treatment of heavy uterine bleeding in women with leiomyomas (Mercorio et al., 
2003).  

Several small studies and case reports have identified reductions in leiomyoma size and 
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myomectomies have been performed by laparotomy; however, endoscopic options 
increasingly are being used. However, women choosing myomectomy face the risk of 
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show safety and efficacy, long-term studies are needed to discern whether the minimally 
invasive advantage of MRI-guided focused ultrasound surgery will lead to durable results 
(Fennessy et al., 2007; Morita et al., 2007; Stewart et al., 2006). 
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UAE represents a relatively new, minimally invasive approach to the treatment of fibroids. 
It selectively blocks the feeding arteries that supply blood to the fibroids and causes 
ischemic necrosis and subsequent reduction, absorption or expulsion of leiomyoma (Franz 
et al., 2003). Unlike leiomyoma, the normal myometrium is supplied by multiple collateral 
arteries and it escapes the vascular deprivation resulting from UAE. Uterine fibroid 
embolization has several advantages over conventional hormone suppression (progestogens 
and GnRH analogues) and surgical procedures (myomectomy, hysterectomy), including 
avoidance of the side effects of drug therapy and postoperative complications resulting from 
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surgery (Pelage et al., 2000). There is neither need for the blood transfusion nor the 
abdominal incision. Recovery is shorter than recovery from hysterectomy or open 
myomectomy (seven to 10 days versus six weeks), and UAE results in long-term clinical 
success with outcomes comparable or superior to those of abdominal myomectomy 
(Narayan et al., 2010; Worthington-Kirsch et al., 1998) and early menopause-like symptoms 
are rarely induced as a result of UAE, as are often seen with gonadotrophin releasing 
hormone (GnRh) therapy. All fibroids are treated at once, which is not the case with 
myomectomy. UAE recurrence rates appear to be lower than those of myomectomy 
(Michael et al., 2002). The ideal candidates are women who no longer desire fertility but 
wish to avoid surgery and/or retain their uterus or are poor surgical risks. Embolization is 
also an excellent option for patients who will not accept blood transfusions and for those 
who are severely anaemic and require immediate intervention. 

5.1 History of procedure 

Embolization of the uterine arteries has been the standard of care for management of acute 
bleeding after childbirth or after gynecologic surgeries since the late 1970s (Heaston et al., 
1979; Oliver & Lance, 1979). In the late 1980s, Jacques Ravina, a French gynecologist, became 
interested in the possible utility of embolization as a pre-emptive measure before 
gynecologic surgeries such as myomectomy. He was familiar with the utility of 
embolization for postoperative bleeding and decided to investigate preoperative 
embolization, hoping that this would decrease intraoperative bleeding as well as decrease 
the risk for postoperative hemorrhage. Preoperative embolization of the uterine arteries did 
indeed prove to be useful to decrease perioperative bleeding complications (Ravina et al., 
1995). In some cases, there was a delay between the embolization and the planned surgery 
of at least a few days and in some cases a few weeks. Many of these patients experienced 
relief of their fibroid-related symptoms from the embolization alone and refused to go on 
with the planned surgery. Ravina et al. (Ravina et al., 1995) published their initial experience 
in 1995, and have since continued their studies of uterine artery embolization (UAE) as a 
primary treatment for fibroids (Ravina et al., 1999). UAE for fibroids was first reported in 
the United States by Goodwin (Goodwin et al., 1997) from University of California Los 
Angeles (UCLA) Medical Center in 1996. Since then, there has been rapid spread of the 
procedure across the United States, Europe, and worldwide. 

However its use for management of uterine fibroids was reported by Ravina from France 
(Ravina et al., 1995). In the beginning they offered embolization as palliative management in 
16 women who presented with high operative risks i.e. thromboembolic accidents, severe 
obesity, diabetes, and AIDS. It was discovered that with a mean follow-up of 20 months, 
symptoms resolved in 11 patients while three patients improved partially. The blockage of 
the blood supply caused degeneration of the fibroids and this resulted in resolution of their 
symptoms. This led to the use of this technique as a stand-alone treatment for symptomatic 
fibroids. Recently, the same group presented their findings in 243 patients with follow-up 
care ranging from 6 months to 7 years and cited an 83% rate of improvement in abnormal 
bleeding after embolization (Ravina et al., 2000). Since then UAE has become increasingly 
accepted as a minimally invasive, uterine-sparing procedure, and more than 200,000 
procedures have been performed worldwide during the past decade (Committee on 
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Gynecologic Practice, American College of Obstetricians and Gynecologists, 2004). The 
advantages of embolization, including a significant reduction in the length of the hospital 
stay and 24-hour pain level, and a more rapid return to usual activities, need to be weighed 
against the risk of treatment failure requiring a second intervention and the possibility, 
although infrequent, of major late adverse events.  

5.2 Preprocedure testing  

Before UAE is performed in a patient, it is typically required that she has been seen by a 
gynaecologists and an interventional radiologist. It is important to obtain a complete 
history. Careful pre-procedure evaluation is essential to exclude pregnancy and genital tract 
malignancy, especially suspected leiomyosarcoma. In addition to the gynaecologic 
examination, Pap smear is required, and women with irregular periods should undergo 
endometrial sampling before UAE to exclude endometrial carcinoma or endometrial 
hyperplasia as the cause of bleeding. Patients with a history of pelvic inflammatory disease 
should have high cervical swabs and cultures for gonorrhoea and Chlamydia trachomatis. If 
pregnancy cannot be excluded by patient history and gynaecologic examination, a 
pregnancy test should be performed. Other absolute contraindications include comorbidities 
that may increase the risk for infectious complications (e.g. pelvic inflammatory disease, or 
active genitourinary infection), the presence of an adnexal mass and conditions that 
contraindicate any endovascular procedure (e.g. reduced immune status, severe 
coagulopathy, severe contrast medium allergy, or impaired renal function). To proceed with 
UAE, a full blood count should be taken. It is especially important to screen for anemia in 
patients with menorrhagia to have a baseline status for follow-up. Other blood tests are 
serum creatinine level, blood urea nitrogen and coagulation parameters. Furthermore, 
relative contraindications are presence severe endometriosis, presence of pelvic adhesions 
which distorts vascular anatomy, history of previous pelvic irradiation or surgery, and 
peripheral vascular occlusive disease. The desire to avoid a hysterectomy under any 
circumstances is also an absolute contraindication to UAE. There are no restrictions to the 
size and number of fibroids that can be treated with UAE (Volkers et al., 2006). Anatomic 
exclusion criteria only include submucosal fibroids that may be effectively treated with 
hysteroscopic resection, and pedunculated subserosal fibroids with a narrow stalk because 
of the potential risk and complications from infarction of the stalk and subsequent fibroid 
detachment from the uterus (Paxton et al., 2006). Clinical examination should confirm the 
diagnosis of leiomyomata supplemented by ultrasound and MRI. Imaging of the uterus and 
adnexa is vital for patient selection for UAE, both to confirm the diagnosis and to assess the 
extent of symptomatic leiomyomas. The diagnostic work-up is depending on local practice 
patterns, availability, and patient insurance coverage. Pelvic ultrasonography has been 
commonly used prior to and following UAE. In the majority of cases, ultrasonography 
examination can provide sufficient detail to determine a patient's suitability for 
embolization and to identify relative contraindications such as pregnancy, uterine 
anomalies, endometriosis, adenomyosis, pelvic malignancy, and pedunculated fibroids. MRI 
is currently considered to be the most accurate imaging technique for detection and 
localization of fibroids (Ruuskanen et al., 2010). MRI is more sensitive than ultrasonography 
in the detection of fibroids. MRI may also accurately assess an enlarged fibroid uterus, 
which is not possible with ultrasound because of the limited field of view. The capability of 
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indeed prove to be useful to decrease perioperative bleeding complications (Ravina et al., 
1995). In some cases, there was a delay between the embolization and the planned surgery 
of at least a few days and in some cases a few weeks. Many of these patients experienced 
relief of their fibroid-related symptoms from the embolization alone and refused to go on 
with the planned surgery. Ravina et al. (Ravina et al., 1995) published their initial experience 
in 1995, and have since continued their studies of uterine artery embolization (UAE) as a 
primary treatment for fibroids (Ravina et al., 1999). UAE for fibroids was first reported in 
the United States by Goodwin (Goodwin et al., 1997) from University of California Los 
Angeles (UCLA) Medical Center in 1996. Since then, there has been rapid spread of the 
procedure across the United States, Europe, and worldwide. 

However its use for management of uterine fibroids was reported by Ravina from France 
(Ravina et al., 1995). In the beginning they offered embolization as palliative management in 
16 women who presented with high operative risks i.e. thromboembolic accidents, severe 
obesity, diabetes, and AIDS. It was discovered that with a mean follow-up of 20 months, 
symptoms resolved in 11 patients while three patients improved partially. The blockage of 
the blood supply caused degeneration of the fibroids and this resulted in resolution of their 
symptoms. This led to the use of this technique as a stand-alone treatment for symptomatic 
fibroids. Recently, the same group presented their findings in 243 patients with follow-up 
care ranging from 6 months to 7 years and cited an 83% rate of improvement in abnormal 
bleeding after embolization (Ravina et al., 2000). Since then UAE has become increasingly 
accepted as a minimally invasive, uterine-sparing procedure, and more than 200,000 
procedures have been performed worldwide during the past decade (Committee on 
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advantages of embolization, including a significant reduction in the length of the hospital 
stay and 24-hour pain level, and a more rapid return to usual activities, need to be weighed 
against the risk of treatment failure requiring a second intervention and the possibility, 
although infrequent, of major late adverse events.  

5.2 Preprocedure testing  

Before UAE is performed in a patient, it is typically required that she has been seen by a 
gynaecologists and an interventional radiologist. It is important to obtain a complete 
history. Careful pre-procedure evaluation is essential to exclude pregnancy and genital tract 
malignancy, especially suspected leiomyosarcoma. In addition to the gynaecologic 
examination, Pap smear is required, and women with irregular periods should undergo 
endometrial sampling before UAE to exclude endometrial carcinoma or endometrial 
hyperplasia as the cause of bleeding. Patients with a history of pelvic inflammatory disease 
should have high cervical swabs and cultures for gonorrhoea and Chlamydia trachomatis. If 
pregnancy cannot be excluded by patient history and gynaecologic examination, a 
pregnancy test should be performed. Other absolute contraindications include comorbidities 
that may increase the risk for infectious complications (e.g. pelvic inflammatory disease, or 
active genitourinary infection), the presence of an adnexal mass and conditions that 
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extent of symptomatic leiomyomas. The diagnostic work-up is depending on local practice 
patterns, availability, and patient insurance coverage. Pelvic ultrasonography has been 
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in the detection of fibroids. MRI may also accurately assess an enlarged fibroid uterus, 
which is not possible with ultrasound because of the limited field of view. The capability of 
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MRI to demonstrate the uterine zonal anatomy allows accurate classification of individual 
masses as submucosal, intramural, or subserosal (Ruuskanen et al., 2010). Contrast material-
enhanced MR imaging exceeds ultrasound's technical limitations in precise fibroid mapping 
and characterization. Thus, MR imaging may result in a change in management. However, 
neither size, localization or MR signal intensity characteristics have shown to be useful 
predictive factors of clinical success. In addition, although some MR appearances may 
suggest uterine sarcoma, there is no accurate test available. The presence of other 
pathologies which are likely to have similar clinical profile such as adenomyosis should be 
ruled out as the role of UAE in such conditions is debatable. There is some evidence that 
ovarian devascularisation may follow UAE subsequently resulting in iatrogenic menopause 
though the reported incidence is less than 1% (Amato & Roberts, 2001; Chrisman et al., 2000; 
Hehenkamp et al., 2007; Rashid et al., 2010). Hence an assessment of follicle-stimulating 
hormone (FSH) on the third day of the cycle before the procedure is helpful in evaluating 
ovarian status before the procedure so that declining ovarian function is documented and 
patient would not attribute this to treatment per say. However there is no general consensus 
regarding the role of routine hormone assay in patients undergoing UAE.  

The use of prophylactic antibiotics to reduce posttreatment infection is debatable. 
Theoretically there is a possibility of anaerobic and bacterial infection in the avascularised 
tissue. Likely causal organisms include Escherichia Coli, Streptococci, Staphylococci and 
Bacteroides. Published work suggests that the procedure is associated with a post-treatment 
infection rate of 2%, even though prophylactic antibiotic therapy has sometimes been used. 
Evidence from the use of prophylactic antibiotic therapy in association with vaginal 
hysterectomy suggests that single dose prophylactic antibiotic therapy is reasonable 
(Volkers et al., 2006). The ideal time for UAE in relation to menstrual cycle is not yet 
established. The fear is possibility of pregnancy if performed in postovulatory phase of 
menstrual cycle. However if the patient has taken adequate contraceptive precautions, 
embolization may be performed at any stage of the menstrual cycle. If adequate 
contraception has not been used, treatment should only be given in the early to mid-
follicular phase of the cycle. Symptomatic or asymptomatic uterine fibroids in women 40 – 
45 years old is an ideal case for this procedure. Though recently there are multiple case 
reports of successful pregnancy after UAE for fibroids, the existing evidence has not fully 
established its application in younger age as an alternative for medical or surgical therapy 
(myomectomy) (Michael et al., 2002). Patient education on possible complications and the 
possibility of amenorrhea occurring after the procedure is a must. UAE should not be 
contemplated on those who are desirous of childbearing because preservation of fertility can 
not be assured based on current available evidence. The presence of any conditions 
mentioned below should deter the interventional physician in performing UAE. 

5.3 Main procedure  

An interventional radiologist is responsible for all aspects of the procedure; initial 
evaluation, conducting the embolization, and follow-up care. UAE should only be carried 
out in a specialist angiographic suite having digital subtraction angiography with measures 
to minimize X-ray dosage (Nikolic et al., 2000). The procedure is usually done in the hospital 
with an overnight stay after the procedure. To ensure an optimal therapeutic outcome and 
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patient satisfaction, it is advisable to inform the patient during the initial consultation for 
UAE about the concept behind the treatment, potential side effects and the medication given 
alongside the procedure and offer time for questions. It is recommended to explain briefly 
the environment of an angio suite to the patient. The patient should then be informed about 
the level of mental awareness she can expect during the procedure combined with the offer 
to sedate her, if preferred. The preparation for the procedure including insertion of a Foley 
catheter, shaving, draping etc. and administration of local anesthesia are explained. The 
time course, duration, and severity of the postprocedural pain, the components of the 
postembolization syndrome and the corresponding medications that will be administered to 
relieve these temporary effects of UAE should be discussed. Certainly postembolization 
symptoms and potential complications have to be discussed. Most centers use conscious 
sedation to assure patient comfort during the embolization procedure, although some 
operators prefer epidural or spinal analgesia. General anesthesia is neither required nor 
recommended. Prior to the procedure, intravenous cannulation is established, allowing 
intravenous sedation and analgesia to be given during the procedure and patient-controlled 
analgesia instituted at the end of the procedure. Thirty to sixty minutes before the procedure 
each women was given analgesia with diclofenac or ketorolac by intramuscular injection. 
During the procedure patient controlled analgesia with use of intravenous opioids 
morphine, meperidine, hydrocodone, or fentanyl. Most radiologists prefer standard 
percutaneous transfemoral approach, invariably via the right side, whereas some find it 
easier to catheterise both arteries using a bilateral approach. The choice of an access site 
should be made by the operator based on his or her personal preference and the vascular 
anatomy of the patient. An awareness of the uterine artery normal variants is important for 
the radiologists. The uterine artery arises from the anterior division of the internal iliac 
artery. When fibroids are present, however, the uterine artery dilates and takes on a readily 
identifiable configuration. In most cases, the paired uterine arteries are the dominant source 
of blood flow to uterine fibroids. Variant anatomy has been described, including ovarian 
artery collaterals (26%), multiple uterine arteries (2%) and partial uterine artery replacement 
(2%) (Nikolic et al., 2000; Razavi et al., 2002). Collateral flow via an ovarian artery may be a 
cause of uterine artery embolization treatment failure (Amato & Roberts, 2001). Collaterals 
may also be present through adhesions. In addition the rectal and vesicle branches of the 
internal iliac artery may simulate the uterine artery. The optimum occlusion of blood supply 
to the fibroid is achieved when uterine artery is embolised at the level of perforating 
branches. Proximal occlusion of larger arteries with coils or similar agents is not expected to 
provide clinical success and if the procedure needs to be repeated they will prevent re-entry 
of micro catheter (Spies et al., 2001). At present, distal embolization can best  be 
accomplished with particulate agents suspended in contrast solution. Those in current use 
include polyvinyl alcohol (350 –500 μL), tris-acryl gelatin microspheres, and gelatin sponge 
particles and all three agents appear to be equally safe and effective and these particles have 
been used for embolization in many parts of the human body for more than 20 years 
without any significant reaction attributed to the agent (Castaneda-Zuniga et al., 1978). The 
main procedure involves catheter placement in femoral artery via single groin puncture. A 
5-F angiographic catheter (3-French = 1mm diameter) is placed via the groin and advanced 
over the aortic bifurcation to the contralateral internal iliac artery, and digital angiography is 
done to identify the origin of the uterine artery. There is often a great deal of tortuosity at 
the origin, and catheter induced spasm is common. This can be avoided to some extent by 
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MRI to demonstrate the uterine zonal anatomy allows accurate classification of individual 
masses as submucosal, intramural, or subserosal (Ruuskanen et al., 2010). Contrast material-
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suggest uterine sarcoma, there is no accurate test available. The presence of other 
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ovarian devascularisation may follow UAE subsequently resulting in iatrogenic menopause 
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hormone (FSH) on the third day of the cycle before the procedure is helpful in evaluating 
ovarian status before the procedure so that declining ovarian function is documented and 
patient would not attribute this to treatment per say. However there is no general consensus 
regarding the role of routine hormone assay in patients undergoing UAE.  

The use of prophylactic antibiotics to reduce posttreatment infection is debatable. 
Theoretically there is a possibility of anaerobic and bacterial infection in the avascularised 
tissue. Likely causal organisms include Escherichia Coli, Streptococci, Staphylococci and 
Bacteroides. Published work suggests that the procedure is associated with a post-treatment 
infection rate of 2%, even though prophylactic antibiotic therapy has sometimes been used. 
Evidence from the use of prophylactic antibiotic therapy in association with vaginal 
hysterectomy suggests that single dose prophylactic antibiotic therapy is reasonable 
(Volkers et al., 2006). The ideal time for UAE in relation to menstrual cycle is not yet 
established. The fear is possibility of pregnancy if performed in postovulatory phase of 
menstrual cycle. However if the patient has taken adequate contraceptive precautions, 
embolization may be performed at any stage of the menstrual cycle. If adequate 
contraception has not been used, treatment should only be given in the early to mid-
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45 years old is an ideal case for this procedure. Though recently there are multiple case 
reports of successful pregnancy after UAE for fibroids, the existing evidence has not fully 
established its application in younger age as an alternative for medical or surgical therapy 
(myomectomy) (Michael et al., 2002). Patient education on possible complications and the 
possibility of amenorrhea occurring after the procedure is a must. UAE should not be 
contemplated on those who are desirous of childbearing because preservation of fertility can 
not be assured based on current available evidence. The presence of any conditions 
mentioned below should deter the interventional physician in performing UAE. 

5.3 Main procedure  

An interventional radiologist is responsible for all aspects of the procedure; initial 
evaluation, conducting the embolization, and follow-up care. UAE should only be carried 
out in a specialist angiographic suite having digital subtraction angiography with measures 
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with an overnight stay after the procedure. To ensure an optimal therapeutic outcome and 

Is Embolization Equal to Hysterectomy in Treating Uterine Fibroids? 177 

patient satisfaction, it is advisable to inform the patient during the initial consultation for 
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alongside the procedure and offer time for questions. It is recommended to explain briefly 
the environment of an angio suite to the patient. The patient should then be informed about 
the level of mental awareness she can expect during the procedure combined with the offer 
to sedate her, if preferred. The preparation for the procedure including insertion of a Foley 
catheter, shaving, draping etc. and administration of local anesthesia are explained. The 
time course, duration, and severity of the postprocedural pain, the components of the 
postembolization syndrome and the corresponding medications that will be administered to 
relieve these temporary effects of UAE should be discussed. Certainly postembolization 
symptoms and potential complications have to be discussed. Most centers use conscious 
sedation to assure patient comfort during the embolization procedure, although some 
operators prefer epidural or spinal analgesia. General anesthesia is neither required nor 
recommended. Prior to the procedure, intravenous cannulation is established, allowing 
intravenous sedation and analgesia to be given during the procedure and patient-controlled 
analgesia instituted at the end of the procedure. Thirty to sixty minutes before the procedure 
each women was given analgesia with diclofenac or ketorolac by intramuscular injection. 
During the procedure patient controlled analgesia with use of intravenous opioids 
morphine, meperidine, hydrocodone, or fentanyl. Most radiologists prefer standard 
percutaneous transfemoral approach, invariably via the right side, whereas some find it 
easier to catheterise both arteries using a bilateral approach. The choice of an access site 
should be made by the operator based on his or her personal preference and the vascular 
anatomy of the patient. An awareness of the uterine artery normal variants is important for 
the radiologists. The uterine artery arises from the anterior division of the internal iliac 
artery. When fibroids are present, however, the uterine artery dilates and takes on a readily 
identifiable configuration. In most cases, the paired uterine arteries are the dominant source 
of blood flow to uterine fibroids. Variant anatomy has been described, including ovarian 
artery collaterals (26%), multiple uterine arteries (2%) and partial uterine artery replacement 
(2%) (Nikolic et al., 2000; Razavi et al., 2002). Collateral flow via an ovarian artery may be a 
cause of uterine artery embolization treatment failure (Amato & Roberts, 2001). Collaterals 
may also be present through adhesions. In addition the rectal and vesicle branches of the 
internal iliac artery may simulate the uterine artery. The optimum occlusion of blood supply 
to the fibroid is achieved when uterine artery is embolised at the level of perforating 
branches. Proximal occlusion of larger arteries with coils or similar agents is not expected to 
provide clinical success and if the procedure needs to be repeated they will prevent re-entry 
of micro catheter (Spies et al., 2001). At present, distal embolization can best  be 
accomplished with particulate agents suspended in contrast solution. Those in current use 
include polyvinyl alcohol (350 –500 μL), tris-acryl gelatin microspheres, and gelatin sponge 
particles and all three agents appear to be equally safe and effective and these particles have 
been used for embolization in many parts of the human body for more than 20 years 
without any significant reaction attributed to the agent (Castaneda-Zuniga et al., 1978). The 
main procedure involves catheter placement in femoral artery via single groin puncture. A 
5-F angiographic catheter (3-French = 1mm diameter) is placed via the groin and advanced 
over the aortic bifurcation to the contralateral internal iliac artery, and digital angiography is 
done to identify the origin of the uterine artery. There is often a great deal of tortuosity at 
the origin, and catheter induced spasm is common. This can be avoided to some extent by 
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coaxial placement of 3-F micro-catheter. After successful catheterization of uterine vessels, 
solution of polyvinyl alcohol particles mixed with sterile saline and iodinated contrast 
medium is injected into the vascular lumen. Because fibroids are very vascular, the particles 
flow to the fibroids first. The particles wedge in the vessels and cannot travel to any other 
parts of the body. Over several minutes the arteries are slowly blocked. The embolization is 
continued until there is nearly complete blockage of flow in the vessel. If necessary, after 
embolization of the artery with particles pledgets of an absorbable gelatin sponge may be 
placed via catheter to complete the embolization. The 5-French catheter is then formed into a 
loop, and the catheter is placed into the ipsilateral internal iliac artery; the embolization 
procedure is then repeated in the right uterine artery. Another postembolization angiogram 
is taken to confirm complete blockade and all catheters are then removed. The entire 
procedure takes approximately 60 to 100 minutes.  

5.4 Postprocedural care  

Of paramount importance is controlled and timely analgesia to treat pain during and after 
UAE. Periprocedural regimens should include administration of nonsteroidal 
antiinflammatory drugs (NSAIDs) such as diclofenac (i.m., p.o.), ibuprofene (p.o) or 
ketorolac (i.v.). Additional pain medication may include paracetamol (acetaminophen) 
which also has an antipyretic effect. Pain control, particularly in the first twelve hours, is 
important as some patients develop pelvic pain of severe intensity. Patient controlled 
analgesia with use of intravenous opioids morphine, meperidine, hydrocodone, or fentanyl 
has been used effectively in most centers (Ryan et al., 2002). Inadequate pain control is the 
most common reason for a patient's return or readmission to the emergency department 
after UAE and pain is the single most remembered side effect of the procedure. Women 
were given diclofenac, ibuprofene or ketorolac tablets to take home. Postprocedural pain 
cannot be predicted from baseline uterine or fibroid volume and the severity of pain 
experienced cannot be used to predict outcome. It varies significantly among patients and 
consists of an early ischemia-related component followed by pain that is modulated by the 
inflammatory response to tissue necrosis. Ischemic pain usually occurs by the end of the 
procedure. However, it may not become apparent until the patient is back in the ward. Pain 
levels peak within the first 6-8 hours and need to be addressed by a continuous and potent 
analgesia regimen. Pain may be constant, crampy or in waves, can be quite severe and is 
unrelated to the size, location or number of fibroids. Pain medication should be started after 
catheterization of the uterine artery and not after the procedure. Alternatives to intravenous 
opioids for pain control are spinal or epidural anesthesia. However, these analgesic 
regimens require the help of anesthesiologists, leading to a technically more complex 
scenario (Roth et al., 2002; Zhan et al., 2005).  

Nausea is a common side effect of the embolization procedure and/or the medications used 
for pain control and hence there is a significant role for preoperatively administered 
antiemetic agent. During bedrest the patient should receive standard prophylaxis against 
deep vein thrombosis. Oral anti-inflammatory agents and narcotics are commonly used for 
several days after the procedure (usually 7-10 days). In the first postoperative week, 
approximately 10 to 15 percent of patients experience postembolization syndrome which is 
characterized by nausea, and/or vomiting, malaise, low grade fever, pain abdomen and 
elevated white blood count. The pain is due to ischemia induced by vascular occlusion and 
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fever is probably because of the release of tissue breakdown products from degenerating 
uterine fibroids (Goodwin et al., 1997). Reported complication rates of UAE are low. Most 
complications were minor and occurred during the first 3 months after the procedure. A 
relatively common complication of UAE is vaginal expulsion of an infarcted fibroid, with a 
reported rate of up to 10% (Spies et al. 2002b; Walker & Pelage, 2002). This complication is 
more frequently seen in patients with submucosal fibroids or intramural fibroids with a 
submucosal component. Expulsion most often occurs within 6 months after the  procedure, 
but there are reports of this event after a period of time as long as 4 years (Marret et al., 
2004). In most cases, the infarcted fibroid is expelled spontaneously, and no additional 
treatment is necessary. Hysteroscopic resection or dilation and curettage is reserved for 
cases in which the fibroid is only partially infarcted and remains firmly attached to the 
uterine wall due to the increased risk of secondary infection (Marret et al., 2004; Spies et al. 
2002b). When uncomplicated, fibroid expulsion can restore the uterine anatomy to nearer 
normal more rapidly than otherwise. In a minority of cases, however, retention of necrotic 
fibroid tissue may result in chronic vaginal discharge due to shedding of fibroid material 
into the endometrial cavity. This condition can be treated effectively by hysteroscopic 
resection of the necrotic fibroid material (Ogliari et al., 2005; Walker et al., 2004). The most 
serious, although rare, complication of UAE is the occurrence of intrauterine infection, 
which has been reported in less than 1% of procedures (Pron et al., 2003b; Walker & Pelage, 
2002; Worthington-Kirsch et al., 2005).  

If left untreated or refractory to antibiotics, uterine infection can lead to sepsis and the need 
for emergency hysterectomy. Sepsis is suspected when relatively high grade fever persists 
beyond the 24 to 48 hours typical of post embolization syndrome. Sepsis is more frequent 
when UAE is performed on a very large uterus; more than 20 cm in height, when a single 
fibroid is larger than 9 cm in diameter or when there is a large submucous fibroid (Aungst et 
al., 2004; Nikolic et al., 2004). Two deaths from uterine infection and overwhelming sepsis 
have also been reported after UAE (de Block et al., 2003; Vashist et al., 1999). Clinical 
experience and evidence from a case report (Vashist et al., 1999) suggest that infection may 
originate from the vagina and/or the urinary tract, which underlines the importance of pre-
procedure screening for genitourinary infection. There is also evidence that certain pre-
existing conditions, such as a coexistent adnexal pathology (Nikolic et al., 2004), and some 
minor post-procedure complications, in particular fibroid expulsion (Marret et al., 2004; 
Spies et al. 2002b), are associated with a higher risk of infection. In addition to two deaths 
from septic shock (de Block et al., 2003; Vashist et al., 1999), other three deaths following 
UAE have thus far been reported, one from pulmonary embolism and two from uncertain 
causes (Worthington-Kirsch et al., 2005), in more than 100 000 procedures performed 
worldwide. If we assume that all these deaths were related to the procedure, the mortality 
risk would be 0.05:1000, which compares favourably with the estimated mortality rate of 
0.38:1000 following hysterectomy for non-obstetric benign disease (Maresh et al., 2002; 
Siskin et al., 2002; Vashist et al., 1999). An ischemic injury to the uterus of such severity 
necessitating hysterectomy is required in less than 1% of patients. Severe infection can 
occasionally require a hysterectomy (Pelage et al., 2000).  

Temporary amenorrhea and post-procedure menopause are not uncommon after UAE. 
Because the blood supply to the ovaries is partially from the uterine arteries, the procedure 
of UAE invariably diminishes the blood supply to the ovaries and results in some reduced 
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coaxial placement of 3-F micro-catheter. After successful catheterization of uterine vessels, 
solution of polyvinyl alcohol particles mixed with sterile saline and iodinated contrast 
medium is injected into the vascular lumen. Because fibroids are very vascular, the particles 
flow to the fibroids first. The particles wedge in the vessels and cannot travel to any other 
parts of the body. Over several minutes the arteries are slowly blocked. The embolization is 
continued until there is nearly complete blockage of flow in the vessel. If necessary, after 
embolization of the artery with particles pledgets of an absorbable gelatin sponge may be 
placed via catheter to complete the embolization. The 5-French catheter is then formed into a 
loop, and the catheter is placed into the ipsilateral internal iliac artery; the embolization 
procedure is then repeated in the right uterine artery. Another postembolization angiogram 
is taken to confirm complete blockade and all catheters are then removed. The entire 
procedure takes approximately 60 to 100 minutes.  

5.4 Postprocedural care  

Of paramount importance is controlled and timely analgesia to treat pain during and after 
UAE. Periprocedural regimens should include administration of nonsteroidal 
antiinflammatory drugs (NSAIDs) such as diclofenac (i.m., p.o.), ibuprofene (p.o) or 
ketorolac (i.v.). Additional pain medication may include paracetamol (acetaminophen) 
which also has an antipyretic effect. Pain control, particularly in the first twelve hours, is 
important as some patients develop pelvic pain of severe intensity. Patient controlled 
analgesia with use of intravenous opioids morphine, meperidine, hydrocodone, or fentanyl 
has been used effectively in most centers (Ryan et al., 2002). Inadequate pain control is the 
most common reason for a patient's return or readmission to the emergency department 
after UAE and pain is the single most remembered side effect of the procedure. Women 
were given diclofenac, ibuprofene or ketorolac tablets to take home. Postprocedural pain 
cannot be predicted from baseline uterine or fibroid volume and the severity of pain 
experienced cannot be used to predict outcome. It varies significantly among patients and 
consists of an early ischemia-related component followed by pain that is modulated by the 
inflammatory response to tissue necrosis. Ischemic pain usually occurs by the end of the 
procedure. However, it may not become apparent until the patient is back in the ward. Pain 
levels peak within the first 6-8 hours and need to be addressed by a continuous and potent 
analgesia regimen. Pain may be constant, crampy or in waves, can be quite severe and is 
unrelated to the size, location or number of fibroids. Pain medication should be started after 
catheterization of the uterine artery and not after the procedure. Alternatives to intravenous 
opioids for pain control are spinal or epidural anesthesia. However, these analgesic 
regimens require the help of anesthesiologists, leading to a technically more complex 
scenario (Roth et al., 2002; Zhan et al., 2005).  

Nausea is a common side effect of the embolization procedure and/or the medications used 
for pain control and hence there is a significant role for preoperatively administered 
antiemetic agent. During bedrest the patient should receive standard prophylaxis against 
deep vein thrombosis. Oral anti-inflammatory agents and narcotics are commonly used for 
several days after the procedure (usually 7-10 days). In the first postoperative week, 
approximately 10 to 15 percent of patients experience postembolization syndrome which is 
characterized by nausea, and/or vomiting, malaise, low grade fever, pain abdomen and 
elevated white blood count. The pain is due to ischemia induced by vascular occlusion and 
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fever is probably because of the release of tissue breakdown products from degenerating 
uterine fibroids (Goodwin et al., 1997). Reported complication rates of UAE are low. Most 
complications were minor and occurred during the first 3 months after the procedure. A 
relatively common complication of UAE is vaginal expulsion of an infarcted fibroid, with a 
reported rate of up to 10% (Spies et al. 2002b; Walker & Pelage, 2002). This complication is 
more frequently seen in patients with submucosal fibroids or intramural fibroids with a 
submucosal component. Expulsion most often occurs within 6 months after the  procedure, 
but there are reports of this event after a period of time as long as 4 years (Marret et al., 
2004). In most cases, the infarcted fibroid is expelled spontaneously, and no additional 
treatment is necessary. Hysteroscopic resection or dilation and curettage is reserved for 
cases in which the fibroid is only partially infarcted and remains firmly attached to the 
uterine wall due to the increased risk of secondary infection (Marret et al., 2004; Spies et al. 
2002b). When uncomplicated, fibroid expulsion can restore the uterine anatomy to nearer 
normal more rapidly than otherwise. In a minority of cases, however, retention of necrotic 
fibroid tissue may result in chronic vaginal discharge due to shedding of fibroid material 
into the endometrial cavity. This condition can be treated effectively by hysteroscopic 
resection of the necrotic fibroid material (Ogliari et al., 2005; Walker et al., 2004). The most 
serious, although rare, complication of UAE is the occurrence of intrauterine infection, 
which has been reported in less than 1% of procedures (Pron et al., 2003b; Walker & Pelage, 
2002; Worthington-Kirsch et al., 2005).  

If left untreated or refractory to antibiotics, uterine infection can lead to sepsis and the need 
for emergency hysterectomy. Sepsis is suspected when relatively high grade fever persists 
beyond the 24 to 48 hours typical of post embolization syndrome. Sepsis is more frequent 
when UAE is performed on a very large uterus; more than 20 cm in height, when a single 
fibroid is larger than 9 cm in diameter or when there is a large submucous fibroid (Aungst et 
al., 2004; Nikolic et al., 2004). Two deaths from uterine infection and overwhelming sepsis 
have also been reported after UAE (de Block et al., 2003; Vashist et al., 1999). Clinical 
experience and evidence from a case report (Vashist et al., 1999) suggest that infection may 
originate from the vagina and/or the urinary tract, which underlines the importance of pre-
procedure screening for genitourinary infection. There is also evidence that certain pre-
existing conditions, such as a coexistent adnexal pathology (Nikolic et al., 2004), and some 
minor post-procedure complications, in particular fibroid expulsion (Marret et al., 2004; 
Spies et al. 2002b), are associated with a higher risk of infection. In addition to two deaths 
from septic shock (de Block et al., 2003; Vashist et al., 1999), other three deaths following 
UAE have thus far been reported, one from pulmonary embolism and two from uncertain 
causes (Worthington-Kirsch et al., 2005), in more than 100 000 procedures performed 
worldwide. If we assume that all these deaths were related to the procedure, the mortality 
risk would be 0.05:1000, which compares favourably with the estimated mortality rate of 
0.38:1000 following hysterectomy for non-obstetric benign disease (Maresh et al., 2002; 
Siskin et al., 2002; Vashist et al., 1999). An ischemic injury to the uterus of such severity 
necessitating hysterectomy is required in less than 1% of patients. Severe infection can 
occasionally require a hysterectomy (Pelage et al., 2000).  

Temporary amenorrhea and post-procedure menopause are not uncommon after UAE. 
Because the blood supply to the ovaries is partially from the uterine arteries, the procedure 
of UAE invariably diminishes the blood supply to the ovaries and results in some reduced 
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ovarian function. Postembolisation amenorrhea is usually limited to a few cycles and is not 
considered a major complication. Transient or permanent amenorrhea with other symptoms 
of ovarian failure has been reported in up to 5% of women after UAE. There have been 
anecdotal reports of ovarian failure in younger women (Pron et al., 2003b; Spies et al. 2002b; 
Walker & Pelage, 2002). Permanent loss of ovarian function after UAE resulting in 
menopause has been reported in several studies. This complication seems to occur mainly in 
women > 45 years of age (Rashid et al., 2010; Tulandi et al., 2002). Transient ovarian failure 
has also been described (Ahmad et al., 2002; Amato & Roberts, 2001) but other studies did 
not show any untoward effects on ovarian function from UAE (Ahmad et al., 2002; 
Tropeano et al., 2004). Ovarian damage is thought to occur after UAE because of passage of 
embolization particles through anastomotic vessels between uterine and ovarian arteries, 
causing hypoxic ovarian damage and tissue loss. Indeed, it has been confirmed that 
embolization particles can be found at histopathologic examination of ovarian tissue after 
UAE. Furthermore, loss of ovarian perfusion, as demonstrated by sonographic assessment, 
directly after treatment in a substantial number of patients has been observed (Tulandi et al., 
2002).  

Permanent ovarian failure can be demonstrated by increased FSH and LH levels, 
increased menopausal symptoms, decreased estradiol (E2) levels and ultrasound-based 
ovarian volume and antral follicle count. Ovarian reserve reduction can better be tested 
by measuring anti-Mullerian-hormone (AMH), a reliable marker of ovarian reserve, 
especially in relation to the quantity of remaining follicles in the ovaries (Hehenkamp, 
2005, 2007; Tropeano et al., 2004). As a result of the abundant collateral arterial 
circulation, normal uterine tissue usually recovers from the reduction in uterine blood 
flow induced by bilateral UAE. Ultrasound and MRI follow-up examinations have 
documented rapid revascularization of the normal myometrium and an essentially 
normal appearance of the endometrium at 3–6 months after embolization (Pelage et al., 
2000; Tropeano et al., 2003). In addition, there are some risks that are associated with any 
form of angiographic procedure, such as hematoma formation or infection at the catheter 
insertion site in the groin, contrast media reactions, and damage to blood vessels. There 
are few case reports of unintended embolization resulting in pelvic organ damage. 
Radiation exposure occurring during UAE is a significant concern because many women 
who are candidates for the procedure are of childbearing age. With operator experience 
and limiting fluoroscopy time, the use of magnified and oblique views, non-pulsed 
fluoroscopy and road-mapping, the absorbed ovarian dose may be minimized (Andrews 
& Brown 2000; Binkert et al., 2001).  

Patients in the UAE cohort may have experienced severe complications such as death (de 
Block et al., 2003; Lanocita et al., 1999; Vashist et al., 1999), pulmonary embolus, myocardial 
infarction, and cerebrovascular accident (stroke) (Hascalik et al., 2004; Spies et al., 2002). 
These complications are very rare. Furthermore, major complications are thrombosis, 
septicaemia, and emergency myomectomy/hysterectomy (Spies, 2002, 2002b). In the EMMY 
Trial, Volkers et al. found that a larger fibroid volume (100 cm3) was associated with an 
increased risk of complications (Volkers et al., 2006). More often are minor complications 
like minor infections, haematoma requiring treatment, drug reaction, permanent 
amenorrhoea, retention of urine requiring catheterisation, and fibroid expulsion (Marret et 
al., 2004; Spies et al., 2002; Volkers et al., 2006).  
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5.5 Follow-up 

Individual study variations in the definition of UAE failure: symptom persistence, or 
recurrence, or need for additional therapy. Large case series with less than 2 years of follow-
up reported rates of treatment failure, defined as the need for subsequent interventions, 
ranging from 5.5 to 9.5% (Huang et al., 2006; Spies et al., 2005a; Walker & Pelage, 2002).  

There are several possible reasons for UAE failure. First, since the procedure causes fibroid 
shrinkage but preserves normal uterine tissue, it is possible that new fibroids will develop 
and symptoms recur. The risk of fibroid recurrence after embolization has not yet been 
defined. A prospective study using transvaginal ultrasound reported appearance of new 
fibroids in 8.2% of patients at a median of 30 months after the procedure (Marret et al., 
2003). On the other hand, results from MRI follow-up examinations up to 3 years after UAE 
indicated that many clinical recurrences were not caused by development of new fibroids 
but related to re-growth of incompletely infarcted fibroids (Pelage et al., 2004). Incomplete 
fibroid infarction is most often related to technical aspects of the procedure such as the 
presence of collateral blood supply to the fibroids (usually from the ovarian arteries) or 
difficulties in cannulating both uterine arteries as a result of anatomical variation or arterial 
spasm. Successful embolization of only one uterine artery is generally regarded as a 
technical UAE failure as, in most cases, both uterine arteries contribute to the fibroid blood 
supply (Spies, 2003).  

After left hospital and coming home, an early phone interview allows to verify the expected 
gradual decrease in pain and physical weakness patients experience after UAE. Patients are 
reassured, minor problems such as minimally increased temperature, onset of minor vaginal 
bleeding etc. discussed, and adequate pain medication checked. Some centres with an 
outpatient interventional radiology clinic may also see the patient at 4 weeks for a regular 
check-up. Four week follow-up may also be performed by the patient's gynaecologist on 
condition that he or she is familiar with the typical clinical course after UAE (Pelage et al., 
2000; Siskin et al., 2002). It is important to be aware that uterine or individual leiomyoma 
size reduction is not a good indicator of the clinical success of UAE. Symptom relief remains 
the single most important measure of clinical success. Improvement in clinical symptoms is 
generally seen three months after the procedure. At this time, only negligible size reduction 
of fibroids may be observed. Interventional radiologists should be aware of this discrepancy 
since patients might be irritated by imaging reports and may need reassurance regarding 
the course of symptomatic improvement and size reduction of the fibroids treated. While 
menorrhagia may improve as early as within the first cycle after UAE, bulk-related 
symptoms may take longer to recede (Hehenkamp et al., 2005; , Spies et al., 2005a). Transient 
amenorrhea for up to three cycles is common while permanent amenorrhea is uncommon. It 
is associated with patient age and rarely occurs in patients under the age of 45 years. 
Follow-up imaging can be done by transvaginal ultrasound in those women who improve. 
At least one follow-up imaging exam is recommended and should include size 
measurements to verify fibroid shrinkage. If patients do not report improvement of 
symptoms 4 months after UAE, the radiologist should investigate the causes of failure. A 
detailed history of signs and symptoms in the preceding months should be collected to 
differentiate true persistence of symptoms from symptoms that may be related to ongoing 
fibroid sloughing, intrauterine residual fibroid tissue or infectious complications. In 
collaboration with a skilled gynaecologist, the radiologist should initiate adequate measures 
such as evaluation for infection and hysteroscopy to assess the uterine cavity (including 
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ovarian function. Postembolisation amenorrhea is usually limited to a few cycles and is not 
considered a major complication. Transient or permanent amenorrhea with other symptoms 
of ovarian failure has been reported in up to 5% of women after UAE. There have been 
anecdotal reports of ovarian failure in younger women (Pron et al., 2003b; Spies et al. 2002b; 
Walker & Pelage, 2002). Permanent loss of ovarian function after UAE resulting in 
menopause has been reported in several studies. This complication seems to occur mainly in 
women > 45 years of age (Rashid et al., 2010; Tulandi et al., 2002). Transient ovarian failure 
has also been described (Ahmad et al., 2002; Amato & Roberts, 2001) but other studies did 
not show any untoward effects on ovarian function from UAE (Ahmad et al., 2002; 
Tropeano et al., 2004). Ovarian damage is thought to occur after UAE because of passage of 
embolization particles through anastomotic vessels between uterine and ovarian arteries, 
causing hypoxic ovarian damage and tissue loss. Indeed, it has been confirmed that 
embolization particles can be found at histopathologic examination of ovarian tissue after 
UAE. Furthermore, loss of ovarian perfusion, as demonstrated by sonographic assessment, 
directly after treatment in a substantial number of patients has been observed (Tulandi et al., 
2002).  

Permanent ovarian failure can be demonstrated by increased FSH and LH levels, 
increased menopausal symptoms, decreased estradiol (E2) levels and ultrasound-based 
ovarian volume and antral follicle count. Ovarian reserve reduction can better be tested 
by measuring anti-Mullerian-hormone (AMH), a reliable marker of ovarian reserve, 
especially in relation to the quantity of remaining follicles in the ovaries (Hehenkamp, 
2005, 2007; Tropeano et al., 2004). As a result of the abundant collateral arterial 
circulation, normal uterine tissue usually recovers from the reduction in uterine blood 
flow induced by bilateral UAE. Ultrasound and MRI follow-up examinations have 
documented rapid revascularization of the normal myometrium and an essentially 
normal appearance of the endometrium at 3–6 months after embolization (Pelage et al., 
2000; Tropeano et al., 2003). In addition, there are some risks that are associated with any 
form of angiographic procedure, such as hematoma formation or infection at the catheter 
insertion site in the groin, contrast media reactions, and damage to blood vessels. There 
are few case reports of unintended embolization resulting in pelvic organ damage. 
Radiation exposure occurring during UAE is a significant concern because many women 
who are candidates for the procedure are of childbearing age. With operator experience 
and limiting fluoroscopy time, the use of magnified and oblique views, non-pulsed 
fluoroscopy and road-mapping, the absorbed ovarian dose may be minimized (Andrews 
& Brown 2000; Binkert et al., 2001).  

Patients in the UAE cohort may have experienced severe complications such as death (de 
Block et al., 2003; Lanocita et al., 1999; Vashist et al., 1999), pulmonary embolus, myocardial 
infarction, and cerebrovascular accident (stroke) (Hascalik et al., 2004; Spies et al., 2002). 
These complications are very rare. Furthermore, major complications are thrombosis, 
septicaemia, and emergency myomectomy/hysterectomy (Spies, 2002, 2002b). In the EMMY 
Trial, Volkers et al. found that a larger fibroid volume (100 cm3) was associated with an 
increased risk of complications (Volkers et al., 2006). More often are minor complications 
like minor infections, haematoma requiring treatment, drug reaction, permanent 
amenorrhoea, retention of urine requiring catheterisation, and fibroid expulsion (Marret et 
al., 2004; Spies et al., 2002; Volkers et al., 2006).  
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5.5 Follow-up 

Individual study variations in the definition of UAE failure: symptom persistence, or 
recurrence, or need for additional therapy. Large case series with less than 2 years of follow-
up reported rates of treatment failure, defined as the need for subsequent interventions, 
ranging from 5.5 to 9.5% (Huang et al., 2006; Spies et al., 2005a; Walker & Pelage, 2002).  

There are several possible reasons for UAE failure. First, since the procedure causes fibroid 
shrinkage but preserves normal uterine tissue, it is possible that new fibroids will develop 
and symptoms recur. The risk of fibroid recurrence after embolization has not yet been 
defined. A prospective study using transvaginal ultrasound reported appearance of new 
fibroids in 8.2% of patients at a median of 30 months after the procedure (Marret et al., 
2003). On the other hand, results from MRI follow-up examinations up to 3 years after UAE 
indicated that many clinical recurrences were not caused by development of new fibroids 
but related to re-growth of incompletely infarcted fibroids (Pelage et al., 2004). Incomplete 
fibroid infarction is most often related to technical aspects of the procedure such as the 
presence of collateral blood supply to the fibroids (usually from the ovarian arteries) or 
difficulties in cannulating both uterine arteries as a result of anatomical variation or arterial 
spasm. Successful embolization of only one uterine artery is generally regarded as a 
technical UAE failure as, in most cases, both uterine arteries contribute to the fibroid blood 
supply (Spies, 2003).  

After left hospital and coming home, an early phone interview allows to verify the expected 
gradual decrease in pain and physical weakness patients experience after UAE. Patients are 
reassured, minor problems such as minimally increased temperature, onset of minor vaginal 
bleeding etc. discussed, and adequate pain medication checked. Some centres with an 
outpatient interventional radiology clinic may also see the patient at 4 weeks for a regular 
check-up. Four week follow-up may also be performed by the patient's gynaecologist on 
condition that he or she is familiar with the typical clinical course after UAE (Pelage et al., 
2000; Siskin et al., 2002). It is important to be aware that uterine or individual leiomyoma 
size reduction is not a good indicator of the clinical success of UAE. Symptom relief remains 
the single most important measure of clinical success. Improvement in clinical symptoms is 
generally seen three months after the procedure. At this time, only negligible size reduction 
of fibroids may be observed. Interventional radiologists should be aware of this discrepancy 
since patients might be irritated by imaging reports and may need reassurance regarding 
the course of symptomatic improvement and size reduction of the fibroids treated. While 
menorrhagia may improve as early as within the first cycle after UAE, bulk-related 
symptoms may take longer to recede (Hehenkamp et al., 2005; , Spies et al., 2005a). Transient 
amenorrhea for up to three cycles is common while permanent amenorrhea is uncommon. It 
is associated with patient age and rarely occurs in patients under the age of 45 years. 
Follow-up imaging can be done by transvaginal ultrasound in those women who improve. 
At least one follow-up imaging exam is recommended and should include size 
measurements to verify fibroid shrinkage. If patients do not report improvement of 
symptoms 4 months after UAE, the radiologist should investigate the causes of failure. A 
detailed history of signs and symptoms in the preceding months should be collected to 
differentiate true persistence of symptoms from symptoms that may be related to ongoing 
fibroid sloughing, intrauterine residual fibroid tissue or infectious complications. In 
collaboration with a skilled gynaecologist, the radiologist should initiate adequate measures 
such as evaluation for infection and hysteroscopy to assess the uterine cavity (including 
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hysteroscopic removal of residual fibroid) (Pelage et al., 2000; Spies et al., 2005a). Patients 
with persistent symptoms and no decrease or even an increase in uterine fibroid size should 
undergo contrast-enhanced imaging to rule out incomplete fibroid infarction after UAE and 
the possibility of a leiomyosarcoma. MR imaging is particularly helpful in those patients 
who do not improve after 4 months following embolization. MR imaging depicts 
morphologic changes such as sloughing of fibroids in contact with the uterine cavity. The 
latter may be associated with vaginal discharge in patients having undergone UAE but do 
not require additional treatment in the majority of cases. MRI also identifies side effects and 
complications associated with UAE such as ongoing fibroid expulsion, endometritis, and 
uterine necrosis (Marret et al., 2004; Mehta et al., 2002; Walker et al., 2004). Endometritis is 
seen in 0.5% of cases after embolization, is associated with fibroid expulsion and usually 
responds well to antibiotics but may spread and result in septicaemia if left untreated (Spies, 
2000, 2002b). Patient is asked to return for follow up 2 weeks after procedure for checking 
healing of the puncture site and screening for unusual symptoms or potential problems 
(Mehta et al., 2002). It is desirable to have follow-up imaging studies after 3, 6 and 12 
months following the embolization. This is useful in determining whether all existing 
leiomyomata have been infarcted and begun to decrease in volume and will also help 
determine whether any uterine or adnexal complications have occurred. If a rapid increase 
in fibroid size is noted, one should try to rule out malignancy (mainly leiomyosarcoma) 
though this is a rare condition. Patients undergoing UAE should be available for long-term 
follow-up preferably under the same institution. This is important for monitoring the 
control of symptoms, but also for detecting complications that may occur (Hehenkamp et 
al., 2005; Spies et al., 2002a). Late infections, expulsion of portions of leiomyomata, chronic 
endometritis, chronic vaginal discharge, and cessation or irregularity of menses have all 
been described after UAE and may develop more than a year after the procedure (Marret et 
al., 2004; Mehta et al., 2002; Walker et al., 2004). If follow-up study indicates inadequate 
clinical improvement or volume reduction, a second arteriographic examination and repeat 
embolization may be necessary especially if there is evidence of continued perfusion of the 
leiomyomata (McLucas, 2009). However repeat embolization is unlikely to be of use if 
arteriogram demonstrates fibrotic change and absent perfusion. In indicated cases, it is 
important to counsel the patient regarding the risks of ovarian injury. This is important 
because ovarian collateral supply is a common cause for treatment failure, and more 
aggressive embolization during a second treatment may result in ovarian injury and cause 
accelerated ovarian failure (Ryu et al., 2001). 

Successful embolization of bilateral uterine arteries is achievable in 96% of the cases (Freed 
& Spies, 2010; Spies & Sacks, 2004). Smaller baseline fibroid size and submucosal location 
are more likely to result in a positive outcome (Spies et al., 2002c). In the presence of a 
fibroid larger than 8.7cm the failure rate is higher than 15% and for every additional 1 cm 
increase in diameter there is an additional increase of 10% in the failure rate. Clinical results 
show that in approximately 80 to 90%, there is improvement in abnormal bleeding and bulk-
related symptoms (Freed & Spies, 2010; Spies et al., 1999; Spies & Sacks, 2004). Of those 
presenting with menorrhagia 90% return to a normal cycle within three months following 
the procedure (Pron & Bennett, 2003). The volume shrinkage has been reported between 40 
to 50% in most studies (Pron & Bennett, 2003; Spies et al., 2002c). Many fibroids under 5 cm 
in diameter may become undetectable after UAE. Patient satisfaction is very good in the vast 
majority, with 85-90% of patients indicating that they would again choose UAE as therapy, 
and would recommend it to others with symptomatic fibroids (Smith et al., 2004). An 
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important element in the decision-making process is knowledge about possible outcomes, 
which can be gained only by appropriate follow-up of patients (Freed & Spies, 2010; Smith 
et al., 2004; Spies & Sacks, 2004). Initially UAE was a new and experimental procedure 
carried out under research conditions and information about possible side-effects and 
outcomes was not readily available to the first patients undergoing the treatment. Now that 
16 years have elapsed, more information is readily available and patients are, in general, 
more carefully counselled prior to their treatment (Freed & Spies, 2010; Smith et al., 2004). 
Statistics show that 10 percent to 15 percent of women who have UAE will need a follow-up 
procedure, usually some years later, because of recurrent symptoms from fibroids that 
either did not fully succumb or from growth of new fibroids. UAE kills the majority of 
existing fibroids, but these women have already demonstrated that their uterus has a 
propensity to make fibroids (Hovsepian et al., 2004). 

5.6 Effects on fertility 

The reports from literature demonstrate that women can conceive and carry a pregnancy 
successfully to term after embolization (Berkane & Moutafoff-Borie, 2010; Carpenter & 
Walker, 2005; Ciraru-Vigneron & Ravina, 2001; Cook et al., 2010; D’Angelo et al., 2003; 
Forman et al., 1999; Homer & Saridogan, 2010; Kovacs et al., 2002; McLucas et al., 2001; Pinto 
Pabón et al., 2008; Pron et al., 2005; Ravina et al., 2000; Vashisht et al., 2001; Walker & 
McDowell, 2006). UAE appears to be viable in young women who still want to become 
pregnant. Potential effects of embolization on ovarian function are an important 
consideration if fertility preservation is desired. Reduction of ovarian reserve is of special 
importance when UAE is used in the treatment of women desiring future fertility, which is 
now still being discouraged (Tulandi et al., 2002; Hascalik et al., 2004). Few studies, 
however, have reported on gonadotropin levels. Clearly, the evidence is far too limited to 
make conclusive statements on premature menopause or ovarian failure after embolization 
(Ahmad et al., 2002; Spies et al., 2001; Tropeano et al., 2004; Tulandi et al., 2002).  

Several pregnancy complications have been reported after UAE. In one survey involving 50 
published articles on successful pregnancies following UAE, these complications were 
reported; malpresentations (17%), small for gestational age (7%), cesarean section (56%), 
preterm delivery (28%), and postpartum hemorrhage (13%) (Goldberg et al., 2002). The rates 
of abortions, preterm delivery, malpresentations and postpartum haemorrhage are 
significantly higher in patients treated with UAE compared to myomectomy group 
(Goldberg et al., 2004; Homer & Saridogan, 2010). Initially it was not known whether an 
embolized uterus could sustain a pregnancy, and it was thought that fetal losses could be 
high. Interpreting spontaneous abortion rates after embolization is difficult because of 
confounding factors such as advanced maternal age and the large leiomyoma burden 
present in most embolization study cohorts. Spontaneous abortions are known to increase 
with maternal age, ranging from 18% in the late 30s to 34% in the early 40s in the general 
population (Coronado et al., 2000). The study of the British embolization cohort reported 
20% rate of spontaneous abortions (Walker & Pelage, 2002), but lower than the 35% and 29% 
reported in the French (Ravina et al., 2000; Ciraru-Vigneron & Ravina, 2001) and American 
(McLucas et al., 2001) studies. Because embolic techniques with respect to angiographic 
endpoints were similar in these studies, patient differences and variability due to small 
samples are likely to account for these discrepancies. The high rate in the French study 
could be accounted for to some extent by the use of smaller embolic particles (150 –300 µm) 
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hysteroscopic removal of residual fibroid) (Pelage et al., 2000; Spies et al., 2005a). Patients 
with persistent symptoms and no decrease or even an increase in uterine fibroid size should 
undergo contrast-enhanced imaging to rule out incomplete fibroid infarction after UAE and 
the possibility of a leiomyosarcoma. MR imaging is particularly helpful in those patients 
who do not improve after 4 months following embolization. MR imaging depicts 
morphologic changes such as sloughing of fibroids in contact with the uterine cavity. The 
latter may be associated with vaginal discharge in patients having undergone UAE but do 
not require additional treatment in the majority of cases. MRI also identifies side effects and 
complications associated with UAE such as ongoing fibroid expulsion, endometritis, and 
uterine necrosis (Marret et al., 2004; Mehta et al., 2002; Walker et al., 2004). Endometritis is 
seen in 0.5% of cases after embolization, is associated with fibroid expulsion and usually 
responds well to antibiotics but may spread and result in septicaemia if left untreated (Spies, 
2000, 2002b). Patient is asked to return for follow up 2 weeks after procedure for checking 
healing of the puncture site and screening for unusual symptoms or potential problems 
(Mehta et al., 2002). It is desirable to have follow-up imaging studies after 3, 6 and 12 
months following the embolization. This is useful in determining whether all existing 
leiomyomata have been infarcted and begun to decrease in volume and will also help 
determine whether any uterine or adnexal complications have occurred. If a rapid increase 
in fibroid size is noted, one should try to rule out malignancy (mainly leiomyosarcoma) 
though this is a rare condition. Patients undergoing UAE should be available for long-term 
follow-up preferably under the same institution. This is important for monitoring the 
control of symptoms, but also for detecting complications that may occur (Hehenkamp et 
al., 2005; Spies et al., 2002a). Late infections, expulsion of portions of leiomyomata, chronic 
endometritis, chronic vaginal discharge, and cessation or irregularity of menses have all 
been described after UAE and may develop more than a year after the procedure (Marret et 
al., 2004; Mehta et al., 2002; Walker et al., 2004). If follow-up study indicates inadequate 
clinical improvement or volume reduction, a second arteriographic examination and repeat 
embolization may be necessary especially if there is evidence of continued perfusion of the 
leiomyomata (McLucas, 2009). However repeat embolization is unlikely to be of use if 
arteriogram demonstrates fibrotic change and absent perfusion. In indicated cases, it is 
important to counsel the patient regarding the risks of ovarian injury. This is important 
because ovarian collateral supply is a common cause for treatment failure, and more 
aggressive embolization during a second treatment may result in ovarian injury and cause 
accelerated ovarian failure (Ryu et al., 2001). 

Successful embolization of bilateral uterine arteries is achievable in 96% of the cases (Freed 
& Spies, 2010; Spies & Sacks, 2004). Smaller baseline fibroid size and submucosal location 
are more likely to result in a positive outcome (Spies et al., 2002c). In the presence of a 
fibroid larger than 8.7cm the failure rate is higher than 15% and for every additional 1 cm 
increase in diameter there is an additional increase of 10% in the failure rate. Clinical results 
show that in approximately 80 to 90%, there is improvement in abnormal bleeding and bulk-
related symptoms (Freed & Spies, 2010; Spies et al., 1999; Spies & Sacks, 2004). Of those 
presenting with menorrhagia 90% return to a normal cycle within three months following 
the procedure (Pron & Bennett, 2003). The volume shrinkage has been reported between 40 
to 50% in most studies (Pron & Bennett, 2003; Spies et al., 2002c). Many fibroids under 5 cm 
in diameter may become undetectable after UAE. Patient satisfaction is very good in the vast 
majority, with 85-90% of patients indicating that they would again choose UAE as therapy, 
and would recommend it to others with symptomatic fibroids (Smith et al., 2004). An 
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important element in the decision-making process is knowledge about possible outcomes, 
which can be gained only by appropriate follow-up of patients (Freed & Spies, 2010; Smith 
et al., 2004; Spies & Sacks, 2004). Initially UAE was a new and experimental procedure 
carried out under research conditions and information about possible side-effects and 
outcomes was not readily available to the first patients undergoing the treatment. Now that 
16 years have elapsed, more information is readily available and patients are, in general, 
more carefully counselled prior to their treatment (Freed & Spies, 2010; Smith et al., 2004). 
Statistics show that 10 percent to 15 percent of women who have UAE will need a follow-up 
procedure, usually some years later, because of recurrent symptoms from fibroids that 
either did not fully succumb or from growth of new fibroids. UAE kills the majority of 
existing fibroids, but these women have already demonstrated that their uterus has a 
propensity to make fibroids (Hovsepian et al., 2004). 

5.6 Effects on fertility 

The reports from literature demonstrate that women can conceive and carry a pregnancy 
successfully to term after embolization (Berkane & Moutafoff-Borie, 2010; Carpenter & 
Walker, 2005; Ciraru-Vigneron & Ravina, 2001; Cook et al., 2010; D’Angelo et al., 2003; 
Forman et al., 1999; Homer & Saridogan, 2010; Kovacs et al., 2002; McLucas et al., 2001; Pinto 
Pabón et al., 2008; Pron et al., 2005; Ravina et al., 2000; Vashisht et al., 2001; Walker & 
McDowell, 2006). UAE appears to be viable in young women who still want to become 
pregnant. Potential effects of embolization on ovarian function are an important 
consideration if fertility preservation is desired. Reduction of ovarian reserve is of special 
importance when UAE is used in the treatment of women desiring future fertility, which is 
now still being discouraged (Tulandi et al., 2002; Hascalik et al., 2004). Few studies, 
however, have reported on gonadotropin levels. Clearly, the evidence is far too limited to 
make conclusive statements on premature menopause or ovarian failure after embolization 
(Ahmad et al., 2002; Spies et al., 2001; Tropeano et al., 2004; Tulandi et al., 2002).  

Several pregnancy complications have been reported after UAE. In one survey involving 50 
published articles on successful pregnancies following UAE, these complications were 
reported; malpresentations (17%), small for gestational age (7%), cesarean section (56%), 
preterm delivery (28%), and postpartum hemorrhage (13%) (Goldberg et al., 2002). The rates 
of abortions, preterm delivery, malpresentations and postpartum haemorrhage are 
significantly higher in patients treated with UAE compared to myomectomy group 
(Goldberg et al., 2004; Homer & Saridogan, 2010). Initially it was not known whether an 
embolized uterus could sustain a pregnancy, and it was thought that fetal losses could be 
high. Interpreting spontaneous abortion rates after embolization is difficult because of 
confounding factors such as advanced maternal age and the large leiomyoma burden 
present in most embolization study cohorts. Spontaneous abortions are known to increase 
with maternal age, ranging from 18% in the late 30s to 34% in the early 40s in the general 
population (Coronado et al., 2000). The study of the British embolization cohort reported 
20% rate of spontaneous abortions (Walker & Pelage, 2002), but lower than the 35% and 29% 
reported in the French (Ravina et al., 2000; Ciraru-Vigneron & Ravina, 2001) and American 
(McLucas et al., 2001) studies. Because embolic techniques with respect to angiographic 
endpoints were similar in these studies, patient differences and variability due to small 
samples are likely to account for these discrepancies. The high rate in the French study 
could be accounted for to some extent by the use of smaller embolic particles (150 –300 µm) 
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and the advanced maternal age of the women (all older than 40 years of age). Based on these 
initial reports, although the numbers of pregnancies are small, uterine embolization does 
not seem to confer an obvious increased risk of pregnancy wastage. Uterine embolization 
causes irreversible ischemia leading to leiomyoma degeneration. Because embolization 
cannot target exclusively the leiomyoma vascular supply, there is a concern for potential 
effects on the myometrium. Although the integrity of the myometrium after UAE is not 
known, results from histopathologic studies of failed embolization have concluded that the 
adjacent myometrium is generally spared (Colgan et al., 2003). Little is known about the 
optimal time to achieve pregnancy after embolization. Leiomyomata in most cases gradually 
shrink, and although most reductions are achieved within 6 months to a year (McLucas et 
al., 2001), the extent and timing of uterine healing associated with these changes are 
unknown. In general, patients intending to conceive after embolization were advised to wait 
several months, in keeping with the advice given women after myomectomy. The next 
complication is that UAE causes abnormal placentation. Placenta accreta, occurring when 
there is a focal or diffuse absence of the decidua basalis resulting in a poorly formed decidua 
that leads to deeper trophoblast invasion is also a rare complication (Miller et al., 1997). The 
incidence of placenta previa at delivery varies in published studies from 3 to 6 per 1,000 
pregnancies (Ananth et al., 2003; Miller et al., 1997). 

6. Our experience 
6.1 Subjects and methods 

The study cohort consisted of 347 premenopausal women with ultrasound documented 
symptomatic fibrods. All were consecutively selected from women presenting for evaluation 
for uterine artery embolisation at the Department of Obstetrics and Gynecology of the 
University Hospital Split, Croatia, between May 1999 and November 2009. According to our 
existing protocol, patients were considered suitable for UAE if they had single or multiple 
myomas causing symptoms (namely, heavy menstrual bleeding and bulk related symptoms, 
which included pelvic pain and pressure effects) sufficiently severe to warrant hysterectomy 
or myomectomy, and wished to avoid surgery. Eligibility was not restricted by age, fibroid 
size, location, or previous surgery. Although women desiring children were not excluded 
from the study, they were further informed of the uncertain effects of UAE on conception or 
carrying to full term. Exclusion criteria also included patients with pregnancy, active pelvic 
inflammatory disease, renal insufficiency, undiagnosed pelvic mass, or urogenital infection. 
A detailed gynecologic history was obtained from each patient, followed by a detailed 
description on the procedure including a discussion of its potential risks. This study was 
approved by the Hospital Ethic Committee, with written informed consent obtained from 
each participant at the time of enrollment. 

During preprocedural testing each patient underwent venous blood sampling (complete 
blood count, blood urea nitrogen, creatinine, prothrombin time) and magnetic resonance 
imaging of the uterus. Measurements of the uterus and volume of the dominant fibroid 
were calculated. All the patients were admitted to department of gynecology the day before 
the procedure. They completed the questionnaire including information on demographics 
and medical and gynecologic history. All procedures were performed by the same 
interventional radiologist according to the same procedure protocol. Under local anesthesia 
vascular access was obtained with 5F catheter via the right femoral artery and aortic 
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bifurcation to the contralateral internal iliac artery. Digital angiography was performed to 
identify the origin of the uterine artery, and thereafter, the left uterine artery was 
catheterized with coaxial 3F microcatheter. The tip of the microcatheter was placed in the 
distal third of the left uterine artery, and 350-500 µm sized polyvinyl alcohol particles 
(Ivalon, Nycomed, Paris) were injected until there was complete stasis of flow. After 
confirming the presence of a stagnant column of contrast in the left uterine artery, the right 
uterine artery was catheterized in similar fashion and embolized. The procedure is 
completed when there is no flow in either uterine artery. All catheters were removed and 
groin pressure was applied for 10 to 15 minutes, thus completing the procedure. The goal of 
the therapy was to occlude the uterine artery branches that supply only the fibroid tumors 
and spare normal myometrial vessels.The arteriograms obtained after embolization revealed 
complete occlusion of the branches supplying the fibroids. After the procedure, patients 
were kept in hospital for 24-48 hours for further observation hematoma formation at the 
arterial puncture site, and pain control. The patients had received intravenous medications 
for nausea, vomiting or pain control. The majority of the patients left the hospital next day 
after the procedure. They completed outcome questionnaires following their treatment. All 
patients with successful procedures were evaluated at 3, six and 12 months after 
embolization with gynecologic examination, magnetic resonance imaging, and 
questionnaire. They were asked whether their symptoms resolved completely, improved, 
remained unchanged or deteriorated. Furthermore, they were asked about their satisfaction 
with the procedure. Measurements of the uterus and volume of the dominant fibroid were 
calculated. The percent volume reduction was calculated for each patient. Symptom change 
and patient satisfaction was classified as markedly improved, moderately improved, slightly 
improved, unchanged and worse.  

Descriptive statistics, including means and ranges were calculated for dominant fibroid and 
uterine volumes, demographic and clinical characteristics. Differences in dominant fibroid 
and uterine volumes before and after UAE were analyzed with Student's paired t-test. 
Statistical significance was set at a P value < 0.05.  

6.2 Results 

Baseline patient characteristics are summarized in Table 1. There were 347 patients included 
in the study, but bilateral UAE was successful in 336 (96.8%) cases. Eleven (3.2%) procedures 
were technically unsuccessful, four because of malformed vessels and one of them had 
allergic reaction to contrast medium. We excluded from statistical data processing 
unsuccessful procedures.  

  Mean± SD Range 
Age (years) 42.9 ± 4.1 36 – 51 
Weight (kg) 67.7 ± 4.7 55 – 87 
Height (cm) 168.5 ± 3.2 157 – 181 
Parity (number) 2.2 ± 0.4 1 – 4 
Procedure time (min.) 37.0 ± 4.3 25 – 81 
Duration of hospitalization (days) 1.4 ± 0.5 1 – 6 

Table 1. Characteristics of patients with successful procedures (N=336) 
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and the advanced maternal age of the women (all older than 40 years of age). Based on these 
initial reports, although the numbers of pregnancies are small, uterine embolization does 
not seem to confer an obvious increased risk of pregnancy wastage. Uterine embolization 
causes irreversible ischemia leading to leiomyoma degeneration. Because embolization 
cannot target exclusively the leiomyoma vascular supply, there is a concern for potential 
effects on the myometrium. Although the integrity of the myometrium after UAE is not 
known, results from histopathologic studies of failed embolization have concluded that the 
adjacent myometrium is generally spared (Colgan et al., 2003). Little is known about the 
optimal time to achieve pregnancy after embolization. Leiomyomata in most cases gradually 
shrink, and although most reductions are achieved within 6 months to a year (McLucas et 
al., 2001), the extent and timing of uterine healing associated with these changes are 
unknown. In general, patients intending to conceive after embolization were advised to wait 
several months, in keeping with the advice given women after myomectomy. The next 
complication is that UAE causes abnormal placentation. Placenta accreta, occurring when 
there is a focal or diffuse absence of the decidua basalis resulting in a poorly formed decidua 
that leads to deeper trophoblast invasion is also a rare complication (Miller et al., 1997). The 
incidence of placenta previa at delivery varies in published studies from 3 to 6 per 1,000 
pregnancies (Ananth et al., 2003; Miller et al., 1997). 

6. Our experience 
6.1 Subjects and methods 

The study cohort consisted of 347 premenopausal women with ultrasound documented 
symptomatic fibrods. All were consecutively selected from women presenting for evaluation 
for uterine artery embolisation at the Department of Obstetrics and Gynecology of the 
University Hospital Split, Croatia, between May 1999 and November 2009. According to our 
existing protocol, patients were considered suitable for UAE if they had single or multiple 
myomas causing symptoms (namely, heavy menstrual bleeding and bulk related symptoms, 
which included pelvic pain and pressure effects) sufficiently severe to warrant hysterectomy 
or myomectomy, and wished to avoid surgery. Eligibility was not restricted by age, fibroid 
size, location, or previous surgery. Although women desiring children were not excluded 
from the study, they were further informed of the uncertain effects of UAE on conception or 
carrying to full term. Exclusion criteria also included patients with pregnancy, active pelvic 
inflammatory disease, renal insufficiency, undiagnosed pelvic mass, or urogenital infection. 
A detailed gynecologic history was obtained from each patient, followed by a detailed 
description on the procedure including a discussion of its potential risks. This study was 
approved by the Hospital Ethic Committee, with written informed consent obtained from 
each participant at the time of enrollment. 

During preprocedural testing each patient underwent venous blood sampling (complete 
blood count, blood urea nitrogen, creatinine, prothrombin time) and magnetic resonance 
imaging of the uterus. Measurements of the uterus and volume of the dominant fibroid 
were calculated. All the patients were admitted to department of gynecology the day before 
the procedure. They completed the questionnaire including information on demographics 
and medical and gynecologic history. All procedures were performed by the same 
interventional radiologist according to the same procedure protocol. Under local anesthesia 
vascular access was obtained with 5F catheter via the right femoral artery and aortic 
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bifurcation to the contralateral internal iliac artery. Digital angiography was performed to 
identify the origin of the uterine artery, and thereafter, the left uterine artery was 
catheterized with coaxial 3F microcatheter. The tip of the microcatheter was placed in the 
distal third of the left uterine artery, and 350-500 µm sized polyvinyl alcohol particles 
(Ivalon, Nycomed, Paris) were injected until there was complete stasis of flow. After 
confirming the presence of a stagnant column of contrast in the left uterine artery, the right 
uterine artery was catheterized in similar fashion and embolized. The procedure is 
completed when there is no flow in either uterine artery. All catheters were removed and 
groin pressure was applied for 10 to 15 minutes, thus completing the procedure. The goal of 
the therapy was to occlude the uterine artery branches that supply only the fibroid tumors 
and spare normal myometrial vessels.The arteriograms obtained after embolization revealed 
complete occlusion of the branches supplying the fibroids. After the procedure, patients 
were kept in hospital for 24-48 hours for further observation hematoma formation at the 
arterial puncture site, and pain control. The patients had received intravenous medications 
for nausea, vomiting or pain control. The majority of the patients left the hospital next day 
after the procedure. They completed outcome questionnaires following their treatment. All 
patients with successful procedures were evaluated at 3, six and 12 months after 
embolization with gynecologic examination, magnetic resonance imaging, and 
questionnaire. They were asked whether their symptoms resolved completely, improved, 
remained unchanged or deteriorated. Furthermore, they were asked about their satisfaction 
with the procedure. Measurements of the uterus and volume of the dominant fibroid were 
calculated. The percent volume reduction was calculated for each patient. Symptom change 
and patient satisfaction was classified as markedly improved, moderately improved, slightly 
improved, unchanged and worse.  

Descriptive statistics, including means and ranges were calculated for dominant fibroid and 
uterine volumes, demographic and clinical characteristics. Differences in dominant fibroid 
and uterine volumes before and after UAE were analyzed with Student's paired t-test. 
Statistical significance was set at a P value < 0.05.  

6.2 Results 

Baseline patient characteristics are summarized in Table 1. There were 347 patients included 
in the study, but bilateral UAE was successful in 336 (96.8%) cases. Eleven (3.2%) procedures 
were technically unsuccessful, four because of malformed vessels and one of them had 
allergic reaction to contrast medium. We excluded from statistical data processing 
unsuccessful procedures.  

  Mean± SD Range 
Age (years) 42.9 ± 4.1 36 – 51 
Weight (kg) 67.7 ± 4.7 55 – 87 
Height (cm) 168.5 ± 3.2 157 – 181 
Parity (number) 2.2 ± 0.4 1 – 4 
Procedure time (min.) 37.0 ± 4.3 25 – 81 
Duration of hospitalization (days) 1.4 ± 0.5 1 – 6 

Table 1. Characteristics of patients with successful procedures (N=336) 
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 N (%) 
Moderate pain 47 (14) 
Severe pain 17 (5) 
Fever after procedure 30 (9) 
Fibroid expulsion 3 (1) 
Transient amenorrhea 17 (5) 
Persisting amenorrhea 10 (3) 

Table 2. Complications after uterine artery embolization (N=336) 

Table 2. summarizes complications of the embolization. After the procedure, most patients 
experienced crampy pelvic pain, of variable intensity, which was well managed with the 
standard analgesia protocol (narcotics and non-steroidal anti-inflammatory drugs). Some of 
the participants had nausea, and only few of them had vomiting. The both symptoms were 
successfully cured with antiemetics. All patients had an uneventful recovery and were able 
to return to normal activity within two weeks of embolization. Ten (3%) of participants had 
persisting amenorrhea after procedure. All of them were older than 45 years. None reported 
any new gynecologic or medical problem during the follow-up period. There were no 
deaths and no major permanent injuries.  

FOLLOW – UP (months) 
 0 3 6 12 P – level* 

Uterine volume (cm3) 860 534 (-38%) 370 (-57%) 335 (-61%) < 0.01 
Dominant fibroid  
volume (cm3) 385 214 (-46%) 155 (-61%) 134 (-66%) < 0.01 

*t-test 

Table 3. Rate of regression of uterine and dominant fibroid volume determined by magnetic 
resonance scanning (N=336) 

Rate of regression uterine and dominant fibroid volume determined by magnetic resonance 
scanning 3, 6 and 12 months after procedure shows Table 3. Median uterine volume 
decreased by 38%, 57%, and 61% after 3, 6 and 12 months after embolotherapy, respectively. 
Comparison of the regression of preprocedural and final uterine volume revealed statistical 
significance (p < 0.01). Median dominant fibroid volume decreased by 46%, 61%, and 66% 
after 3, 6 and 12 months from preprocedure values, respectively. The quantum regression of 
pretreatment to final dominant fibroid volume also revealed statistical significance (p < 
0.01). 

No patients were lost to follow-up.  

 N (%) 
Markedly improved 239 (71) 
Moderately improved 71 (21) 
Slightly improved 20 (6) 
Unchanged 7 (2) 
Worse 0  

Table 4. Experience/satisfaction of the patients (N=336) 
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Patient satisfaction with UAE treatment paralleled symptomatic outcome, with moderate to 
great satisfaction expressed by 92 percent patients. All women reported resumption of 
regular menses except ten (3%) with persisting amenorrhea.  

Therefore, during our research we tested 57 women younger than 40 years who were 
candidates for pregnancy. Our concern was to investigate ovarian function, vitality of the 
endometrium, existence of menstruation and menstrual cycle, and fertility. Ovarian reserve 
is best tested by a combination of serum hormones, Follicle Stimulating Hormone (FSH) and 
Anti-Mullerian hormone (AMH), and pelvic ultrasound (antral follicle count and ovarian 
volume). The combination of these tests is called the Egg Timer. However, the serum AMH 
is the most sensitive component of the Egg Timer, and this test alone can be used as an 
initial screening test for ovarian reserve. AMH levels are constant and the AMH test can be 
done on any day of a woman's cycle. AMH hormone levels be a fertility test. We serially 
measured FSH and AMH blood levels before and after UAE. To estimate the ovarian 
volume, each ovary was measured in three planes (anterior-posterior, longitudinal and 
transverse), and the volume was calculated with the prolate ellipsoid formula. To estimate 
the antral follicle number, all follicles up to 5 mm in diameter visible in each ovary were 
counted. Vitality of the endometrium has been tested on tissue biopsy of the endometrium. 
Endometrial tissue samples were immunohistochemically evaluated by monoclonal 
antibodies for protein Ki-67 and matrix metalloproteinases 1 and 2. 

All of the patients were evaluated pre- end post-embolization. There was no statistical 
significance between all parameters studied before and post-embolization. These data are 
evidence that embolization does not affect the biology of the ovary and endometrium, or the 
fertility of women. Finally, our greatest successes were 22 pregnancies in 21 women among 
the tested women younger than 40 years (one woman had two pregnancies). Among them, 
ten women was duly born to live, full term and normal children. Unfortunately, the other 
had a miscarriage. However, our results are promising. 

7. UAE compared to surgery 
There are eight studies published that have compared the outcomes of UAE versus 
conventional surgical procedures for symptomatic fibroids. So far, three studies have been 
performed in which clinical outcomes of UAE were compared with those of abdominal 
myomectomy, two retrospective cohort studies (Broder et al., 2002; Razavi et al., 2003) and 
one prospective, but non-randomized, trial (Goodwin et al., 2006). Overall, these studies 
consistently reported that two procedures were equally safe and effective in relieving 
fibroid-related symptoms. The investigators also reported shorter hospital stays, faster 
recovery times and a lower overall morbidity rate for UAE than for myomectomy. Finally, 
they found no differences between the groups in the rate of subsequent interventions. 

To date, there have been four studies, one multi-center prospective (Spies, 2004a, 2004b), one 
multi-center retrospective cohort (Dutton et al., 2007) and two randomized controlled trials ( 
RCTs )( Pinto et al., 2003), and the EMMY trial published in four papers (Hehenkamp, 2005, 
2006; Volkers, 2006, 2007) published that compared UAE with hysterectomy. In a third RCT, 
outcomes of UAE were compared with outcomes of a mixed group of hysterectomies and 
myomectomies (Edwards et al., 2007). 
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The investigators from all studies reported significant differences between the groups in the 
mean hospital stay and recovery time: both were significantly shorter in UAE cohorts. There 
were no differences between the groups in the degree of improvement in pressure 
symptoms, overall health assessment, and quality of life scores or the rate of patient 
satisfaction with outcomes. The investigators found no differences between the groups in 
the overall complication rate within the first 30 days of treatment, but hysterectomy women 
were more likely to experience major complications than UAE women. Women in the UAE 
group also reported significantly less pain during the first 24 h and first week 
postoperatively and returned to work sooner than hysterectomy patients. The investigators 
reported lower rates of overall morbidity in UAE group than in the hysterectomy cohort. 
The overall morbidity was higher in the hysterectomy than in the UAE group.  

At the end, from all studies at 1 year of follow-up, 22 women in the UAE groups had 
required additional interventions (hysterectomy or repeated UAE) to treat persistent or 
recurrent symptoms. Of these re-interventions, two were due to bilaterally failed UAE 
procedures. Finally, based on these investigations, uterine artery embolization is equal to 
surgery in treating uterine fibroids. 

8. Conclusion 
Expanding non-surgical treatment options for fibroids are advancing care for women, who 
are now increasingly willing to be treated while keeping the constraints and sequelae of 
treatment to a minimum. At the same time, the new possibilities afforded by these 
minimally invasive options do raise challenging questions about changing indications for 
surgery in the management of uterine fibroids. So far, however, the availability of 
alternative treatments has failed to substantially change everyday clinical practice, and the 
majority of women with symptomatic fibroids are still managed surgically. It is more 
difficult to be sure of the reasons why UAE remains underused in spite of the accumulating 
good-quality evidence to support its safety and effectiveness. The major issues, however, 
seem to be about increasing the gynaecologists’ awareness and acceptance of UAE as a 
viable treatment option for fibroids and improving the collaboration between gynaecologists 
and interventional radiologists to facilitate optimal care for patients.  

Nevertheless, it is clear that UAE has good outcomes resulting in a similar complication-rate 
and similar health related quality of life scores and satisfaction-rates when compared to 
hysterectomy. In view of these findings, UAE deserves a place in the therapeutic arsenal for 
symptomatic uterine fibroids. In conclusion, after tens of thousands of successfully 
performed UAE worldwide, it is proved that this method is an effective alternative to 
surgery. UAE is a successful, minimal invasive treatment of myomas that preserves the 
uterus and requires shorter hospitalization and recovery times than surgery. The 
complication rate is low, and the results are rapid and impressive. In the near future, 
embolization might replace conventional medical and surgical treatments of uterine 
fibroids. The results of this study indicate that this procedure might be recommended as a 
primary treatment for young patients with fibroids who wish to preserve, or enhance, their 
fertility. In summary, UAE appears to be an excellent treatment option for most women 
with symptomatic fibroids, especially for those who no longer desire fertility but wish to 
avoid surgery or are poor surgical risks. Appropriate pre-procedure selection and careful 
follow-up of patients are necessary to optimize clinical outcomes from this therapy. For this 
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reason, an interdisciplinary approach involving both gynaecologists and interventional 
radiologists, with gynaecologists taking a pivotal role in the selection, co-management and 
follow-up of patients undergoing UAE should be implemented into clinical practice. 
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1. Introduction 
Modern society with its bad ecology, chronic stress and the prevalence of mental activities 
over physical no longer treats pregnancy as a physiological state with "natural" course of 
events but the state that requires intensive medical supervision, active, even invasive, 
intervention during pregnancy and delivery. In most cases such intervention is the only way 
to save life for a mother and her child. Therefore, modern obstetrics is primarily a surgical 
one. With the overall growth of obstetric operations a number of radical interventions to 
remove the reproductive organ is also increasing .The main cause of hysterectomy and 
sometimes death of a patient in obstetric practice is massive obstetric hemorrhage (post-
partum haemorrhage - PPH). Life-threatening bleeding occurs in about 10% of deliveries 
worldwide (The Department of Health UK. Why mothers die. A report.., 2004). Obstetric 
hemorrhage is a major cause of maternal mortality, with 25 - 30% of overall death cases in 
prergnancy (Bonnar, 2000; Make Every Mather and Child count: the World Health Report.: 
WHO, 2005). The occurance of massive obstetric hemorrhage in developed and developing 
countries differs greatly (Ben Hаmid et al., 2006; Sheiner et al., 2005). The risk to die from 
obstetric hemorrhage in developed countries is 1:100 000, while in developing countries the 
rate reaches 1: 1000 births (Mousa & Alfirevic, 2003). According to WHO bleeding is among 
the "big five" of causes of maternal mortality that leads to an on-going research to find 
various methods to stop bleeding, as well as blood transfusion (Baudo et al., 2001). 

Cases with heavy bleeding, such as hysterorrhesis, premature detachment placenta increta 
and uterine atony require intensive resuscitation, and often result in hysterectomy. The 
problem of PPH treatment can be hardly overestimated in modern science and offers 
challenges to specialists in obstetrics, hematology and intensive care, in other words it 
requires inter-disciplinary approach to its solution.  

It is known that only 62 - 65 % of vaginal deliveries are accompanied by physiological 
hemorrhage, and one third of patients lose from 500 ml to 1000 ml of blood and in 3 - 8 % 
hemorrhage exceeds 1.5 % of body weight and is to be massive and requires infusion of 
erythrocytes and hysterectomy. Definitions of PPH vary and relate to the patients with 
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prergnancy (Bonnar, 2000; Make Every Mather and Child count: the World Health Report.: 
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countries differs greatly (Ben Hаmid et al., 2006; Sheiner et al., 2005). The risk to die from 
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challenges to specialists in obstetrics, hematology and intensive care, in other words it 
requires inter-disciplinary approach to its solution.  
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blood loss of 50 % of overall circulating blood within 3 hours, or hemorrhage > 150 
ml/minute. WHO defines PPH as a loss of blood in volume of 500 ml or more during or 
after delivery, or any quantity of blood loss after the delivery which leads to instability of 
blood circulation (World Health Organization [WHO], 2009). 

Most authors believe that uterine atony is the cause (75-90%) of early postpartum 
hemorrhage (Henrich et al., 2008; Ramanathan & Arulkumaran, 2006; Reynders et al., 2006). 
In this condition, uterus loses its ability to involution and does not react to medications and 
other types of stimulation (Roeal College of Obstetricians and Gynaecologists UK. 
Prevention .., 2009). Disorders of functional state of myometrium are possible due to 
prolonged labor, due to the of use of medication, reducing uterine tonus, due to greater 
amount of oxytocin in labor (Grotegut et al., 2011). Obstetric haemorrhage is characterized 
by suddenness and high temper of blood loss. Besides, reduced adaptive abilities of mother 
organism upon giving birth, her somatic diseases and pathology in pregnancy easily 
contribute to the rapid development of coagulopathy, to the shock phenomenon and 
multiple organ failure (Macphail & Talks, 2004). An increased number of caesarean section 
worldwide is one of the factors that cause the growth of postpartum haemorrhage 
(Deneux_Tharaux et al., 2006; Murkin, 2009). According to Ohkuchi et al. (2003), an average 
blood loss during vaginal delivery was 615 ml, whereas in cesarean section – 1530 ml. 

Standard methods of treatment of massive PPH include therapeutic (hemotransfusion 
therapy and uterotonics) and surgical methods of hemorrhage control (Bouwmeester et al., 
2005; Macphail & Talks, 2004; Mousa & Alrevic, 2007). First aid in obstetric hemorrhage in 
most countries traditionally employs the use of uterotonics and prostaglandins, manual 
examination of uterus and birth canals and uterine massage (Abdel-Aleem et al., 2010; 
Henrich et al., 2008; Price & Lynch, 2005). If uterotonics and manual examination of the 
uterus prove to be ineffective, more complex surgical technics are traditionally employed - 
uterine artery ligation, internal iliac artery ligation and hysterectomy. 

Many publications and reviews that relate to the problem of obstetric bleeding offer the 
opportunity and place to discuss new methods to stop postpartum bleeding. In recent years, 
a series of invasive manipulations is used as a rather effective measure to stop postpartum 
bleeding, for example - uterine balloon tamponade (Bakri et al., 2001; Dabelea et al., 2007; 
Penninx et al., 2010), uterine devascularization and compression sutures (Allam & B-Lynch, 
2005; Sentilhes et al., 2008a; Sentilhes et al., 2008b), uterine artery embolization (Chauleur et 
al., 2008; Irion et al., 2008; Vedantham et al., 1997), internal iliac artery and uterine artery 
ligation (Api et al., 2005; O'Leary, 1995; Papp et al., 2006), that, to some extent, is an 
alternative to traditional hysterectomy (El-Hamamy & B-Lynch, 2005; Malibary, 2004; Smith 
& Baskett, 2003). 

In the , in a majority of obstetric hospitals hysterectomy still plays a crucial role in the 
algorithm of surgical treatment of massive obstetric hemorrhage, and causes women to 
become infertile. 

In accordance with nowadays approaches, to save a woman’s life as well as her 
reproductive function in the course of solving the problem of bleedings upon pregnancy, 
delivery and early postpartum period is a priority. In this regard, research efforts for 
additional, effective methods of PPH management alternative to hysterectomy, is very 
important. 
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Recently advances for stopping PPH and decreasing the need in donor blood become crucial 
in the field of pharmacological correction of hemostasis as well. In particular, empirical use 
of recombinant factor VIIa (rFVIIa) is studied in the treatment of obstetric hemorrhage 
refractory to conventional conservative therapy.  

2. Indications and clinical situations for rFVIIa administration 
Originally rFVIIа (NovoSeven®; Novo Nordisk A/S, Bagsvaerd, Denmark) has been 
developed for treatment of spontaneous and/or surgical bleeding in patients, suffering from 
haemophilia A or B with formation of autoantibodies to FVIII or FIX as a result of 
compensation of their deficiency in the course of replacement therapy (Abshire & Kenet, 
2004; Lusher et al., 1998; Negrier & Hay, 2000; Shapiro et al., 1998; Sobieszczyk & 
Breborowicz, 2006). Now rFVIIа is licensed for the use in a number of countries. In 1999 
Food and Drug Administration (FDA), United States of America approved rFVIIa for 
treatment of hemophilia A or B in patients with inhibitors to FVIII or FIX. Further, in 2005, 
FDA also approved the use of rFVIIа in patients with congenital deficiency of factor VII 
(K.A. O’Connell et al., 2006). In Europe rFVIIа is also prescribed to stop bleeding in patients 
with acquired hemophilia and Glanzmann thrombasthenia (Franchini et al., 2005a; Hedner 
& Erhardtsen, 2002; Jurlander et al., 2001; Kessler, 2000). 

Except above listed indications, any use of rFVIIa is reviewed «off-label» and responsibility 
for its decision remains for the attending physician. For the last decade, the use of rFVIIa, 
with more specified data about mechanisms of its action has been successfully approved 
«off-label» to stop other uncontrolled hemorrhages unassociated with haemophilia, to 
reduce the need for allogenic blood. They included intracranial hemorrhage, bleedings due 
to coumarin use, hepatic coagulopathy, major surgery and traumas (Aggarwal et al., 2004; 
Aldouri, 2002; Dutton al., 2004; Eikelboom et al., 2003; Franchini et al., 2007; Ghorashian & 
Hunt, 2004; Hedner, 2003; Mathew, 2004; Martinowitz et al., 2002; Martinowitz & 
Michaelson, 2005; Mayo et al., 2004; Mittal & Watson, 2006; O’Connell et al., 2003; Price et 
al., 2004; Roberts et al., 2004; Sobieszczyk & Breborowicz, 2004; Uhlmann & Eby, 2004; 
Vincent et al., 2006). 

3. World experience of use of rFVIIa in treatment of PPH 
The first experience of successful treatment of intractable obstetric bleeding in 
nonhaemophilic patients with rFVIIa was published by Moscardo et al. in 2001 (Moscardo et 
al., 2001), who reported that rFVIIa showed high hemostatic effect in life-threatening PPH 
after caesarean section in women with disseminated intravascular coagulation (DIC) 
syndrome, impaired liver and kidney failure. Later, Breborowicz et al. (2002) reported the 
results of the experience of PPH treatment when rFVIIa application helped to avoid 
hysterectomy in two of six cases. 

Hossain et al. (2007) described the results of cohort retrospective study of 34 patients with 
blood loss more than 1500 ml, 18 of them received rFVIIa treatment. Ahonen et al. (2007) 
compared results of 26 women receiving rFVIIa with 22 women of control group, with PPH 
without rFVIIa. In both studies the causes of PPH were: uterine hypotension, abnormal 
placentation, premature placental detachment, as well as hysterorrhesis or vaginal 
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laceration were. Before rFVIIa administration women received oxitocics, uterus massage, 
uterine artery ligation and, in some cases, hysterectomy. 

Above-mentioned and other reports were very important, as treatment of life-threatening 
PPH still remains acute problem. Moreover it can demand hysterectomy with subsequent 
loss of reproductive function of woman, despite the fact that rendered aid was not included 
in the number of registered indications for this clinical situation (Franchini et al., 2007).  

Presently there is a number of works available for successful empirical rFVIIa application in 
treatment of massive PPH, with introduced refractory to conservative methods of treatment. 
(Aggarwal et al., 2004; Ahonen & Jokela, 2005; Ahonen et al., 2007; Boehlen et al., 2004; 
Bomken et al., 2009; Bouwmeester et al., 2003; Boyer-Neumann et al., 2003; Breborowicz et 
al., 2002; Brueckner et. al., 2001; Dart et al., 2004; Dutton et al., 2004; Eikelboom et al., 2003; 
Franchini et al., 2007; Franchini et al., 2008; Hollnberger et al., 2005; Holub et al., 2005; 
Jansen et al., 2005; Jimenez-Yuste et al., 2000; Kale et al., 2004; Kretzschmar et al., 2003; 
Macphail et al., 2004; Martinowitz & Michaelson, 2005; Mayo et al., 2004; Merchant et al., 
2004; Mittal & Watson, 2006; Moscardo et al., 2001; Mousa & Walkinshaw, 2001; Mousa & 
Alrevic, 2003,2007; Nowacka et al., 2005; Palomino et al., 2006; Pepas et al., 2006; Price et 
al., 2004; Segal et al., 2004; Shamsi et al., 2005; Shander et al., 2005; Sobieszczyk et al., 2002, 
2004, 2006; Sokolic et al., 2002; Tanchev et al., 2005; Verre et al., 2006; Vincent et al., 2006; 
Welsh et al., 2008; Zupancic et al., 2002). 

There is also data about rFVIIa efficacy in hemorrhage prevention during delivery in pregnant 
women with acquired impaired coagulation. (Eskandari et al., 2002; O’Connell et al., 2006). 

In Russia the first successful experience in this field took place in 2002 in Clinic of Professor 
Zinovij Barkagan (Russian Academy of Medical Sciences, Hematological Research Center, 
Altai department). The patient with severe postpartum hemorrhage and syndrome of 
massive hemotransfusions underwent a successful treatment and the followed long-term 
observations led to this publication. 

Nevertheless, there is not enough evidence in favor of rFVIIa application in postpartum 
hemorrhage. According to the last recommendations of World Health Organization the use 
of rFVIIa should be limited to primary defect symptoms of hemostasis. (World Health 
Organization [WHO], 2009). The document also indicates that rFVIIa was given a priority 
interest to treat postpartum haemorrhage, mainly in industrialized developed countries due 
to its high cost. The broad use of rFVIIa is limited to the evidence in this area reporting that 
the use of rFVIIa is risky and even life-threatening . Despite the positive recommendations 
(Ahonen et al., 2007; Welsh et al., 2008) the practice of rFVIIa use in PPH is far from 
homogeneous (Haynes et al., 2007). Though it’s available to be prescribed, experts need to 
determine its effectiveness, safety in obstetric hemorrhage and dosage recommendations. It 
is also clear that further accumulation and generalization of rFVIIa administration in 
obstetric practice may serve as the basis to register indications for its possible prescription in 
obstetrics. 

4. Mechanism of hemostatic action of rFVIIa 
FVII of natural origin, as well as a recombinant product, plays a key role in the haemostatic 
reactions in a human body. According to the cellular model of coagulation (Hoffman, 2003.) 
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after injury of vascular walls tissue factor (TF) gets into circulating blood to form a complex 
TF-FVII on the surface of cells containing TF. Complexes of TF-FVII activate factor X, which, 
in its turn, promotes the transformation of prothrombin to thrombin. A limited amount of 
formed thrombin activates cofactors V, VIII and XI, as well as platelets accumulated at the 
site of injury. Activated platelets secrete negatively charged phospholipids 
(phosphatidylserine) on membrane surface, and FIXa, FVIIIa and FXIa bound to their 
surface, which leads to further activation of FX and a massive thrombin formation (Monroe 
et al., 1997). The formation of large doses of thrombin leads to thrombin-activated 
fibrinolysis inhibitor (TAFI), which protects the fibrin clot from early dissolution (Bajzar et 
al., 1995). Direct activation of FX on the surface of activated platelets in the absence of TF, 
which leads to increased thrombin formation, may explain the mechanism of action of 
rFVIIa in the local cases of acquired coagulopathy due to trauma or surgery (Gabriel et al., 
2004; Hedner, 2001; Hoffman et al., 1998; Lisman & De Groot, 2003; Monroe et al., 1997). 

5. Original researches 
Our research project offers a comparative assessment of rFVIIa effectiveness against 
(NovoSeven ®; Novo Nordisk A / S, Bagsvaerd, Denmark) PPH, due to the cause of 
bleeding, blood loss, dynamics of hemostatic disorders and period of drug administration 
from the start of bleeding. That is the main objective of the research. 

In this study we obtained data on 75 patients with PPH in study conducted within the scope 
of prospective analysis, and 30 patients with PPH for the retrospective analysis. Recruitment 
campaign in patients was carried out randomly in accordance with internationally 
recognized protocol in major obstetric clinics in Russian cities - Barnaul, Krasnoyarsk, 
Bryansk, and Syktyvkar. The criterion for selection of patients for the research was the same 
pathology - a massive haemorrhage (PPH), which started during pregnancy, delivery and in 
the postpartum period. By “massive” we understand the blood loss that constitutes more 
than 1.5% of patient body weight or less, leading to hemodynamic disturbances. 

The age range of women participating in this study varied: from 18 to 44, and average age 
was 28,6 ± 6,3 years. Gestational age at the time of bleeding was also different - from 24 to 43 
weeks, average gestational age at delivery was 35,5 ± 5,5 weeks, that is, in the majority of 
patients (63.8%) bleeding occurred at full-term pregnancy. 

Pregnancy which resulted in spontaneous vaginal birth is found only in 46 women (43.8%), 
the greater part of pregnant women (56.2%) required surgical delivery by cesarean section 
(93.2% women), or the use of obstetric forceps (6,8%). In more than half of the observations 
(56.2%) major bleeding occurred in the postpartum period, approximately in every fourth - 
during pregnancy (26.7%), almost in every sixth - during delivery (17.1%). 

According to the study, all patients were divided into two groups – study group and control 
group (see pic. 1). The main principle of this division was the use of rFVIIa along with 
traditional therapy consisting of pharmacologic hemostasis in life-threatening obstetric 
hemorrhage in 75 patients (study group). rFVIIa was given intravenously at doses ranging 
from 13,6 to 146,5 mg / kg body weight, an average dose of rFVIIa was 65,4 ± 36,7 mg / kg. 

Criteria for enrollment in the study group are: reproductive age 18 - 44 years, the presence 
of massive obstetric haemorrhage, rFVIIa administration to correct hemostasis. Negative 
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factor for enrollment: physiological blood loss during delivery or in the postpartum period, 
the presence of massive obstetric haemorrhage without rFVIIa administration to correct 
hemostasis. The rFVIIa was used as a supplement to the traditional scheme against PPH. 

The control group retrospectively consisted of 30 patients with PPH, and their treatment 
was delivered according to classical method, which includes the use of drugs that reduce 
uterus size, uterine massage, manual examination of the uterine cavity, infusion and 
transfusion therapy with fresh frozen plasma, blood cells - red blood cells and platelets, 
protease inhibitors, as well as surgical methods of hemostasis, which is consistent with the 
recommendations of several experts (Ahonen et al., 2010; Franchini et al., 2007; La Belle 
& Kitchens, 2007; Phillips et al., 2009; Shander et al., 2005; Sobieszczyk & Breborowicz, 
2006a; Vincent et al., 2006; Welsh et al., 2008). 

 
Pic. 1. The division of women with PPH into groups / subgroups in the study 

The factors for the analysis in the study group: age of patients in the target group, 
gestational age at the time of massive bleeding, the methods of delivery, as well as obstetric 
data, reproductive and physical history, which in most patients characterized by the 
presence of several diseases in their reproductive system, abnormal cardiac and vascular 
system, presence of chronic infections, viral and toxic liver injury. 

Analysis of the characteristics of hemorrhagic syndrome showed similar results in two 
groups compared to hemorrhage causes, the volume of blood loss, hemoglobin levels and 
bleeding tempo and other similar factors.  

By the clinical manifestations of PPH we divided study group into two subgroups for 
further in-depth analysis. The first subgroup included 47 women with the classical picture 
of obstetric haemorrhage. rFVIIa was administered to stop PPH prior to the use of traumatic 
surgical methods of treatment. The purpose of rFVIIa administration in patients of this 
subgroup was to stop local uterine bleeding without a laparotomy and to preserve the 
uterus. 
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The second group which included 28 patients with obstetric DIC with massive blood loss, 
according to the criteria,offered by LaBelle & Kitchens (2007). Prior to the introduction of 
rFVIIa in this group, the classical scheme has been implemented in full, using the known 
methods of surgery, even a hysterectomy in 16 patients (57.1%). At the same time patients 
with DIC had systemic bleeding (hematoma under the skin, bleeding from the injection site, 
gastrointestinal bleeding, hematuria, and others in a variety of combinations), which 
threatened their lives. Thus, we introduced a special subgroup – 2B, which consisted of 11 
patients in whom PPH was complicated with organ dysfunction. 

To assess the effectiveness of rFVIIa in treatment PPH we indicated negative factors - early 
and late. Early negative factors are as follows: 

- volume of blood loss ≥ 2.200 ml; 
- rate of blood loss> 30 ml / min; 
- hemoglobin level ≤ 60 g / l; 
- period of time from the beginning of bleeding to rFVIIa administration > 120 min in the 

study group (the comparison group - the time from the beginning of bleeding to its 
termination); 

Late negative factors -total hysterectomy and death of both mother and fetus. 

In patients with PPH, with general clinical examination and measurement of parameters of 
blood loss, an analysis of core indicators of hemostasis was performed (Practical hemostasis 
and thrombosis, 2005). The number of platelets in blood, measurement of activated partial 
thromboplastin time (APTT), prothrombin time (PT) and fibrinogen concentrations 
according to Clauss were subject to the analysis.Moreover, the activity of antithrombin in 
plasma was evaluated by amidolytic method. Laboratory studies were conducted prior to 
bleeding, during (prior to use rFVIIa), and after 1-5 hours, 24 hours and 2-5 days after rFVII 
administration. 

5.1 Statistical analysis 

The results were statistically computed in Excel software by methods of calculations of 
indicators in descriptive statistics. Data analysis in small groups during the distribution was 
carried out by methods of nonparametric statistics, using Fisher angular transducer, 
criterion χ2 with Bonferroni correction, as well as T-score according to Wilcoxon (Wilcoxon 
F. et al., 1963). Assessment of the efficacy of rFVIIa for treatment of PPH was conducted 
according to the generally accepted criteria in evidence-based medicine, such as Absolute 
risk reduction (ARR), Relative risk (Rr), Relative Risk Reduction (RRR), Number needed to 
treat (NNT), Confidence interval (CI). 

5.2 Study results  

Upon the analysis of pregnancy complications in patients in the compared groups we 
obtained interesting results (Table 1). Complicated course of pregnancy due to the taken 
nosology was characteristic in patients with obstetrical DIC and organ dysfunction rather 
than in patients with uterine bleeding. Thus, systemic bleeding in the setting of massive 
obstetric blood loss (subgroup 2A) was more frequent than in patients with local 
hemorrhage (subgroup 1) and antenatal fetal death.  
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risk reduction (ARR), Relative risk (Rr), Relative Risk Reduction (RRR), Number needed to 
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5.2 Study results  

Upon the analysis of pregnancy complications in patients in the compared groups we 
obtained interesting results (Table 1). Complicated course of pregnancy due to the taken 
nosology was characteristic in patients with obstetrical DIC and organ dysfunction rather 
than in patients with uterine bleeding. Thus, systemic bleeding in the setting of massive 
obstetric blood loss (subgroup 2A) was more frequent than in patients with local 
hemorrhage (subgroup 1) and antenatal fetal death.  
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Pathology form 

Study group (n=75) 

Р value Subgroup 1 
(n=47) 

Subgroup 2 (n=28) 
Subgroup 
2А(n=17) 

Subgroup 
2В(n=11) 

abs. % abs. % abs. % 

Pathologic placentation 7 14,89 4 23,53 1 9,09 
≥0,05 
≥0,05 
≥0,05 

Uterine scar 8 17,02 3 17,65 3 27,27 
≥0,05 
≥0,05 
≥0,05 

Premature detachment 
of physiological 
placenta 

7 14,89 3 17,65 3 27,27 
≥0,05 
≥0,05 
≥0,05 

Preeclampsia 2 4,26 1 5,88 4 36,36 Р1-2В = 
0,001 

Intrauterine growth 
retardation 
syndrome 

5 10,64 1 5,88 3 27,27 Р≥ 0,05 

Fetus prenatal infection 14 29,79 8 47,06 8 72,73 Р1-2В = 
0,008 

Antenatal fetal death 7 14,89 2 11,76 6 54,55 

Р1-2В = 
0,004 

Р 2А-2В = 
0,01 

Total number of women 
with pregnancy 
complications 

30 63,83 15 88,24 11 100,00 Р1-2В = 
0,01 

Table 1. Complications of pregnancy in women with pharmacological correction of 
hemostasis by rFVIIa 

In a particularly severe clinical cases, namely in patients with severe DIC syndrome and the 
presence of multiple organ failure (subgroup 2B), the frequency of such pathological 
conditions like preeclampsia, intrauterine infection and antenatal fetal death as a 
consequence of placental dysfunction occurred more frequently than in the two other 
subgroups.  

With regard to today's medical science and the latest scientific advances, it is likely that the 
high incidence of gestational complications such as preeclampsia, placental insufficiency 
with antenatal fetal death, are often caused by and associated with severe disorders of 
hemostasis, hereditary and acquired thrombophilia. High frequency of these complications 
in the subgroup of patients with massive blood loss, obstetrical DIC and organ dysfunction 
is consistent with the abovementioned.  

Pregnancy pathologies partly determined the character of complications during delivery 
and the postpartum period, which caused the development of PPH (Table 2). 
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Pathology form 
Study group (n=75) 

Subgroup 1 (n=47) Subgroup 2 (n=28) 
abs. % abs. % Р value 

Uterine atony 17 36,17 6 21,43 0,08 
Pathologic placentation 6 12,77 1 3,57 0,072 
Premature detachment of 
physiological placenta 7 14,89 6 21,43 0,1 

Coagulopathy caused by 
somatic diseases 3 6,38 2 7,14 0,1 

Coagulopathy caused by 
pregnancy complications 7 14,89 1 3,57 0,045 

Retained placenta 6 12,77 5 17,85 0,1 
Obstetric trauma 1 2,13 4 14,30 0,022 
Amniotic fluid embolism 0 0,00 2 7,14 - 
Obstetric sepsis 0 0,00 1 3,57 - 

Table 2. Causes of massive obstetric hemorrhage in women with pharmacological correction 
of hemostasis 

Analysis of the characteristics of a hemorrhagic syndrome in the study group showed 
significant differences in subgroups (Table 3). Thus, the total volume of blood loss and 
blood loss before the drug administration in subgroup with local (uterine) bleeding were 
significantly lower than in subgroup 2 with the development of DIC. 

Criteria of comparison 

Study group (n=75) 

Р value Subgroup 1 
(n=47) 

Subgroup 2 
(n=28) 

Х ± m Х ± m 
Volume of blood loss prior to rFVIIа 
administration, ml 1368,09 ± 77,14 2230,82 ± 198,20 0,01 

Total volume of blood loss, ml 1740,21 ± 114,45 2605,16 ± 402,68 0,01 
Blood loss rate, ml/min 30,89 ± 3,97 29,91 ± 7,81 0,1 
Haemoglobin level at the moment 
of rFVIIa administration, g/L 71,48 ± 2,73 56,28 ± 4,07 0,05 

Time from beginning of 
hemorrhage to rFVIIа 
administration, min 

119,47 ± 22,82 318,02 ± 26,6 0,001 

rFVIIа dose, mkg/kg 55,47 ± 4,24 70,37 ±-4,77 0,05 
Repeated rFVIIа administration, 
number of cases 11 23,40% 8 28,55% 0,01 

Volume of blood loss after rFVIIа 
administration, ml 340,21 ± 62,28 688,77 ± 88,80 0,001 

Table 3. Indicators of blood loss and characteristics of the use of rFVIIa in patients with PPH 
in the study group 
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Time from the beginning of bleeding to rFVIIa administration was significantly higher 
among patients with obstetric DIC (subgroup 2). Obviously this is due to the fact that rFVIIa 
is considered by obstetricians and emergency physicians as a backup means to stop PPH 
after using known hemostatic technologies, including hysterectomy. However, one should 
pay attention to the fact that the dosage of rFVIIa in patients with DIC and pattern of 
administration were higher in patients with local (uterine) bleeding (subgroup 1). Despite 
this fact, PPH in subgroup 2 continued the use of rFVIIa, and estimated blood loss was 
higher compared to subgroup 1.  

Effectiveness of rFVIIa in treatment PPH was assessed according to the prior given criteria 
of negative factors. The absolute number of early negative factors in the compared groups / 
subgroups is presented in Table 4.  

Criteria of negative factors 

Study group (n=75) 
Control 
group 
(n=30) 

Subgroup 1 
(n=47) 

Subgroup 2(n=28) 
Subgroup 
2А (n=17) 

Subgroup 
2В (n=11) Total 

abs. abs. abs. abs. abs. 
Volume of blood loss 
≥2.200 ml 2 8 3 11 5 

Blood loss rate >30 
mL/min 15 5 1 6 4 

Haemoglobin level in 
blood ≤ 60 g/L 13 8 8 16 15 

Time from beginning of 
hemorrhage to  
rFVIIа 
administration > 120 min 

10 6 7 13 19 

Volume of blood loss after 
rFVIIа administration, 
>300 ml 

14 10 7 17 2 

Table 4. Early negative factors in women with PPH, depending on the use of rFVIIa in the 
therapy 

Estimate of efficiency according to the blood loss criterion in patients of subgroup 1 (with 
local uterine bleeding) showed a relative risk reduction by 75%, according to the criterion of 
depth of anemia – by 45% and with the early administration of the preparation (less than 
120 minutes since the beginning of bleeding) – by 66%, indicating a high clinical efficacy of 
rFVIIa in treatment of PPH not complicated by DIC (Table 5). To avoid adverse outcomes on 
all reflected criteria from 4, 5 to 7, 8 patients are needed to be treated in this group. 

In contrast, in women with systemic bleeding due to underlying DIC (subgroup 2) absolute 
risk reduction was negative (Table 6). This suggests that the incidence of negative factors in 
the study group is higher than in the control group. The reduction of relative risk in patients 
of subgroup 2 accounted for 26%, suggesting that there is clinical effect from the use of 
rFVIIa, especially with the early introduction of preparation (≤ 120 min). 
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Factors ARR NNT Rr RRR CI (95%) 
Volume of blood loss  
≥2.200 ml 0,128 7,8 0,25 75% 0,274; 

0,018 
Blood loss rate  
>30 mL/min -0,189 -5,3 2,45 -1,45 -0,043; -

0,335 
Haemoglobin level in blood  
≤ 60 g/L 0,224 4,5 0,55 45% 0,370; 

0,078 
Time from beginning  
of hemorrhage to  
rFVIIа administration  
>120 min 

-0,418 -2,4 0,34 66% 0,272; 
0,564 

Table 5. The effectiveness of rFVIIa administration in patients with local uterine bleeding 
(subgroup 1)  

Factors ARR NNT Rr RRR CI (95%) 
Volume of blood loss  
≥2.200 ml -0,222 -4,5 2,31 -1,31 -0,028; -

0,416 
Blood loss rate 
>30 mL/min -0,084 -11,9 1,65 -65% 0,110; 0,278 

Haemoglobin level in blood  
≤ 60 g/L -0,071 -14,1 1,14 -14% 0,123; 0,265 

Time from beginning  
of hemorrhage to  
rFVIIа administration  
>120 min 

-0,166 -6,0 0,74 26% 0,028; 0,360 

Table 6. The effectiveness of rFVIIa administration in patients with PPH in the setting of DIC 
(subgroup 2) 

This fact has motivated us to carry on more detailed analysis of the effectiveness of 
preparation in subgroups of women with DIC (Table 7). 

The effectiveness of rFVIIa in systemic bleeding with simultaneous presence of organ 
dysfunction (in subgroup 2B) in prevention of large volume of blood loss was uncertain. 
According to the criterion of blood loss rate we obtained positive values of ARR, NNT, and 
RRR index was 31% in these patients, which corresponds to a positive clinical effect of rVIIa 
application in the "fast" bleeding. However, to prevent one negative factor in these cases 25 
patients should be treated. At the same time, in systemic bleeding without development of 
organ dysfunction (subgroup 2A) with early introduction of rFVIIa clinical efficacy was 
even greater (RRR = 44%). 

Thus, according to the results of this analysis we can conclude that the clinical efficacy of 
rFVIIa in treatment of PPH is the highest in patients with local (uterine) bleeding and only 
according to the selected criteria with the early rFVIIa administration in patients with the 
development of obstetrical DIC. 
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according to the selected criteria with the early rFVIIa administration in patients with the 
development of obstetrical DIC. 
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Factors ARR 
(2А) 

ARR 
(2B) 

NNT 
(2А) 

NNT 
(2 B) 

Rr 
(2A) 

Rr 
(2B) 

RRR 
(2A) 

RRR 
(2B) 

CI 
(95%) 
(2A) 

CI 
(95%) 
(2B) 

Volume of  
blood loss  
≥2.200 ml 

-0,3 -0,1 -3,30 -10,0 2,76 1,59 -1,76 -59% 0,028; 
0,416 

-0,085; 
-0,285 

Blood loss rate 
 >30 mL/min 

-
0,164 0,04 -6,1 25,0 2,26 0,69 -

126% 31% 0,032; 
-0,36 

0,225; 
-0,145 

Haemoglobin  
level in blood 
≤ 60 g/L 

0,03 -0,22 33,3 -4,5 0,94 1,44 6% -44% 0,226; 
-0,166 

-0,035; 
0,405 

Time from 
beginning of 
hemorrhage to 
rFVIIа 
administration 
>120 min  

-
0,278 0,006 -3,6 166,7 0,56 1,01 44% -1% -0,082; 

-0,474 
0,191; 
-0,179 

Table 7. The effectiveness of rFVIIa administration in women with PPH, complicated by 
obstetrical DIC (subgroup 2A and 2B) 

We also took into account the absolute number of late adverse outcomes in compared 
groups/subgroups that are shown in Table 8. 

Criteria of negative factors 

Groups / subgroups of patients 
1 

(n=47) 
2A 

(n=17) 
2В 

(n=11) 
2 

(n=28) 
Control group 

(n=30) 
abs. abs. abs. abs. abs. 

Maternal mortality 0 0 6 6 2 
Perinatal mortality 4 7 3 10 3 
Total hysterectomy 9 8 12 20 19 

Table 8. Late adverse outcomes in the groups / subgroups of women with PPH 

Below, we provide separate analysis for each criterion, except for the maternal mortality, as 
it was not registered in subgroup 1. 

We did not obtain any data about the effect of rFVIIa administration in treatment of PPH on 
frequency of perinatal mortality in study groups (Table 9). 

Absolute risk reduction for this criterion was indicated in women with DIC, but relative risk 
reduction was not indicated, so it is obvious that administration of rFVIIa has no significant 
effect on fetal loss. In contrast, we obtained positive clinical results for the total 
hysterectomy criterion, although somewhat different in the subgroups of study group 
(Table 10).  

It is quite understandable that women with a local (uterine) bleeding according to the total 
hysterectomy criterion had negative rate of absolute risk reduction. This suggests that in  
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Values 
Local (uterine) 

bleeding 
(subgroup 1) 

Obstetric DIC, in 
general 

(subgroup 2) 

Systemic 
bleeding 

without organ 
dysfunction 

(subgroup 2А) 

Systemic 
bleeding  

with organ 
dysfunction 

(subgroup 2В) 
ARR -0,01 0,26 0,08 0,54 
NNT -67,1 3,9 13,1 1,9 
Rr 0,85 3,57 1,76 6,36 
RRR (%) 15 -2,57 -76 -5,36 
CI 95% (+) -0,030 0,514 0,153 1,073 
CI 95% (-) -0,104 0,131 -0,013 0,368 

Table 9. The effectiveness of rFVIIa administration in women with PPH, according to the 
criterion of perinatal mortality 

control group hysterectomy was performed much more frequently in order to stop bleeding 
than in the group with local (uterine) bleeding. Indicator for relative risk reduction in patients 
with massive local (uterine) bleeding recommended rFVIIa in their therapy was 70%, which 
was consistent with clinical effect to preserve healthy reproductive function. When we studied 
each case of hysterectomy in patients with local (uterine) bleeding (9 cases, or 19.1%) 
separately we found out that the use of rFVIIa was not effective in patients who had bleeding 
caused by pathologic placentation (placenta increta in 5 cases out of 9) and the development of 
Kuveler's uterus (4 cases out of 9) due to premature detachment of placenta. 

Values 
Local (uterine) 

bleeding 
(subgroup 1) 

Obstetric DIC, 
in general 

(subgroup 2) 

Systemic bleeding 
without organ 

dysfunction 
(subgroup 2А) 

Systemic 
bleeding  

with organ 
dysfunction 

(subgroup 2В) 
ARR -0,44 0,08 0,09 0,07 
NNT -2,3 12,4 10,6 13,8 
Rr 0,30 1,13 1,15 1,11 
RRR (%) 70 -13 -15 -11 
CI 95% (+) -0,884 0,162 0,188 0,145 
CI 95% (-) -0,531 -0,045 -0,074 -0,017 

Table 10. The effectiveness of rFVIIa administration in women with PPH, according to the 
total hysterectomy criterion 

Further, we compared clinical manifestations of PPH to effects of rFVIIa in women under 
study who have abnormal changes in hemostatic system, and the research data gives the 
foundation for the formation of hemorrhagic syndrome, and to assess the effectiveness and 
safety of pharmacological correction of bleeding. 

Based on coagulation results almost all patients (subgroups 1, 2) had the relative 
hypofibrinogenemia and hypocoagulation a few days prior to developing PPH (compared 
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Below, we provide separate analysis for each criterion, except for the maternal mortality, as 
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We did not obtain any data about the effect of rFVIIa administration in treatment of PPH on 
frequency of perinatal mortality in study groups (Table 9). 

Absolute risk reduction for this criterion was indicated in women with DIC, but relative risk 
reduction was not indicated, so it is obvious that administration of rFVIIa has no significant 
effect on fetal loss. In contrast, we obtained positive clinical results for the total 
hysterectomy criterion, although somewhat different in the subgroups of study group 
(Table 10).  
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than in the group with local (uterine) bleeding. Indicator for relative risk reduction in patients 
with massive local (uterine) bleeding recommended rFVIIa in their therapy was 70%, which 
was consistent with clinical effect to preserve healthy reproductive function. When we studied 
each case of hysterectomy in patients with local (uterine) bleeding (9 cases, or 19.1%) 
separately we found out that the use of rFVIIa was not effective in patients who had bleeding 
caused by pathologic placentation (placenta increta in 5 cases out of 9) and the development of 
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Table 10. The effectiveness of rFVIIa administration in women with PPH, according to the 
total hysterectomy criterion 

Further, we compared clinical manifestations of PPH to effects of rFVIIa in women under 
study who have abnormal changes in hemostatic system, and the research data gives the 
foundation for the formation of hemorrhagic syndrome, and to assess the effectiveness and 
safety of pharmacological correction of bleeding. 

Based on coagulation results almost all patients (subgroups 1, 2) had the relative 
hypofibrinogenemia and hypocoagulation a few days prior to developing PPH (compared 
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to the physiological norm for this gestational age) (Tables 11-13). We can assume that these 
changes can reduce the so-called physiological hypercoagulability in pregnancy and may 
serve as the pathological basis for the formation of severe hemorrhagic syndrome during 
delivery. 

The manifestation of PPH was associated with thrombocytopenia, hypocoagulation on PT 
and dynamic lowering of fibrinogen concentrations. Later, the first hours after infusion of 
rFVIIa the termination or reduction of bleeding (see Table 11-13) was followed by 
depression of thrombocytopenia and hypofibrinogenemia which is to be the natural course, 
as the platelets and fibrinogen are the basis of a blood clot. 

Haemostatic 
markers  

The 
indicator 

for normal 
pregnancy 

in III 
trimester  

In patients  
1-7 days  
prior to 

administratio
n of rFVIIа 

During 
bleeding 

After rFVIIа administration 

In 30 
min 

In 1 – 5 
hours 

In 24 
hours 

In 2-5 
days 

Platelets, 
x109/l 146-429 194,7±10,37 177,6± 

8,2 
109± 
4,2 

114± 
7,9 

146± 
9,48 

161± 
5,8 

PT, ratio 0,87 0,96 1,16 1,02 0,87 1,05 0,94 
APPT, ratio 0,91 0,97 0,93 0,96 1,07 1,00 0,90 
Fibrinogen, 
g/l 3,7-6,2 3,42± 

0,16 
2,15± 
0,14 

2,09± 
0,13 

2,02± 
0,01 

2,55± 
0,12 

3,09± 
0,17 

Аntithrombin, 
% 82 - 116 93± 

4,4 
86± 
3,5 

87± 
4,8 

67,67± 
1,8 

91,38± 
1,59 

89,56± 
2,9 

Table 11. The dynamics of hemostasis in women of subgroup 1 (with local bleeding and 
uterine hypotension) before and after application of rFVIIa (X ± m); * - according to Abbassi-
Ghanavati et al. (2009). 

These shifts in patients of subgroup 1 were defined on the basis of shortening of PT and 
noticeable reduction of antithrombin activity. This indicates systemic, caused by rFVIIa 
interference increase of procoagulant properties of blood, along with moderate reduction of 
its anticoagulant potential, leading to clinically diagnosed hemostasis. Later, after 24 hours 
and more extended period of time , all abnormal changes appeared to be decreasing. 

Haemostatic study of the second subgroup in women with obstetric DIC, showed direct (see 
the results for subgroup 1 given above), but more deep disorders of studied 
hemocoagulation markers in the period preceding and during PPH (Tables 12). 

To determine the intensity, focus and accuracy of changes in hemostatic system in women 
after rFVIIa administration, we used a T-Wilcoxon test (Wilcoxon F, et al 1963). We analyzed 
changes in the pattern of bleeding, after 1-5 hours and 24 hours after the injection. The 
results were the following: the intensity of positive shift (in the direction of normal 
hemostasis) significantly prevails over the intensity of negative shift according to the 
following parameters: in patients with local uterine bleeding - protrombin time (P = 0.01), 24 
hours after the administration, number of platelets (P = 0.05) 24 hours after the 
administration; level of fibrinogen (P = 0.05), 24 hours after the administration, in patients 
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with DIC reliable shift only in number of platelets (P = 0.05) 24 hours after the 
administration . For all other parameters changes are not significant, and in patients with 
DIC there is no effect or negative shift in prothrombin time. 

Haemostatic 
markers 

The 
indicator 

for normal 
pregnancy 

in III 
trimester * 

In patients 1-7 
days prior to 

administration 
of rFVIIа 

During 
bleeding 

After rFVIIа administration 

In 30 
min 

In 1–5 
hours 

In 24 
hours 

In 2-5 
days 

Platelets, 
x109/l 146-429 166,7±5,18 136,1± 

8,8 65±5,9 62,67± 
6,8 

81,5± 
9,2 

104,7± 
16,3 

PT, ratio 0,87 1,31 1,04 1,2 1,3 1,6 1,1 
APPT, ratio 0,91 1,9 1,0 0,81 0,89 1,0 1,5 
Fibrinogen, 
g/l 3.7-6.2 3,07±0,32 2±0,09 - 1,27± 

0,006 
3,75± 
0,55 

2,94± 
0,2 

Аntithrombin, 
% 82 - 116 108±0,75 59±6,2 55±0,2 42±0,15 82±0,09 91,86±2,

2 

Table 12. Hemostasis markers in patients with obstetrical DIC (subgroup 2) before and after 
rFVIIa administration (X ± m) 

Haemostatic 
markers 

Subgroup 1 Subgroup 2 

During 
bleeding 

After rFVIIa 
administration During 

bleeding 

After rFVIIa 
administration 

In 1-5 
hours In 24 hours In 1-5 

hours 
In 24 
hours 

Platelets, 
x109/l 177,6±8,2 114±7,9 146±9,48 136,1±8,8 62,67±6,8 81,5±9,2 

PT, ratio 1,16 0,87 1,05 1,04 1,3 1,6 
Fibrinogen, g/l 2,15±0,14 2,02±0,01 2,55±0,12 2±0,09 1,27±0,006 3,75±0,55 
Аntithrombin, 
% 86±3,5 67,67±1,8 91,38±1,59 59±6,2 42±0,15 82±0,09 

Table 13. The dynamics of main hemostatic markers in women with PPH after rFVIIa 
administration (X ± m) 

With all the results shown, as well as the fact of the massive reduction of anticoagulant 
potential (antithrombin activity) in DIC-related PPH and rFVIIa administration , a higher 
risk of developing or enhancing organ dysfunction associated with blockade of 
microcirculation can be indicated in this subgroup, which is described and mentioned in a 
number of publications devoted to the study of aseptic and septic DIC (Eisele & Lamy, 1998; 
Macphail & Talks, 2004; Schouten et al., 2008; Vinazzer, 1995). 

It is known that antithrombin acts as heparin cofactor and related to the most important 
inhibitors of blood clotting, it accounts approximately 80% of anticoagulant potential 
(LaBelle & Kitchens, 2007; Opal et al., 2002; Practical hemostasis and thrombosis, 
2005; Rublee et al., 2002). When antithrombin activity in plasma falls below 70% the risk of 
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to the physiological norm for this gestational age) (Tables 11-13). We can assume that these 
changes can reduce the so-called physiological hypercoagulability in pregnancy and may 
serve as the pathological basis for the formation of severe hemorrhagic syndrome during 
delivery. 

The manifestation of PPH was associated with thrombocytopenia, hypocoagulation on PT 
and dynamic lowering of fibrinogen concentrations. Later, the first hours after infusion of 
rFVIIa the termination or reduction of bleeding (see Table 11-13) was followed by 
depression of thrombocytopenia and hypofibrinogenemia which is to be the natural course, 
as the platelets and fibrinogen are the basis of a blood clot. 
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noticeable reduction of antithrombin activity. This indicates systemic, caused by rFVIIa 
interference increase of procoagulant properties of blood, along with moderate reduction of 
its anticoagulant potential, leading to clinically diagnosed hemostasis. Later, after 24 hours 
and more extended period of time , all abnormal changes appeared to be decreasing. 

Haemostatic study of the second subgroup in women with obstetric DIC, showed direct (see 
the results for subgroup 1 given above), but more deep disorders of studied 
hemocoagulation markers in the period preceding and during PPH (Tables 12). 

To determine the intensity, focus and accuracy of changes in hemostatic system in women 
after rFVIIa administration, we used a T-Wilcoxon test (Wilcoxon F, et al 1963). We analyzed 
changes in the pattern of bleeding, after 1-5 hours and 24 hours after the injection. The 
results were the following: the intensity of positive shift (in the direction of normal 
hemostasis) significantly prevails over the intensity of negative shift according to the 
following parameters: in patients with local uterine bleeding - protrombin time (P = 0.01), 24 
hours after the administration, number of platelets (P = 0.05) 24 hours after the 
administration; level of fibrinogen (P = 0.05), 24 hours after the administration, in patients 
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with DIC reliable shift only in number of platelets (P = 0.05) 24 hours after the 
administration . For all other parameters changes are not significant, and in patients with 
DIC there is no effect or negative shift in prothrombin time. 
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Table 13. The dynamics of main hemostatic markers in women with PPH after rFVIIa 
administration (X ± m) 

With all the results shown, as well as the fact of the massive reduction of anticoagulant 
potential (antithrombin activity) in DIC-related PPH and rFVIIa administration , a higher 
risk of developing or enhancing organ dysfunction associated with blockade of 
microcirculation can be indicated in this subgroup, which is described and mentioned in a 
number of publications devoted to the study of aseptic and septic DIC (Eisele & Lamy, 1998; 
Macphail & Talks, 2004; Schouten et al., 2008; Vinazzer, 1995). 

It is known that antithrombin acts as heparin cofactor and related to the most important 
inhibitors of blood clotting, it accounts approximately 80% of anticoagulant potential 
(LaBelle & Kitchens, 2007; Opal et al., 2002; Practical hemostasis and thrombosis, 
2005; Rublee et al., 2002). When antithrombin activity in plasma falls below 70% the risk of 
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pathological clotting progressively increases, and it is greater, the greater the anticoagulant 
deficiency. Decrease in antithrombin activity to the level of 30-50% of the physiological 
norm leads to a generalized, unrestrained thrombinemia and massive thrombosis in vessels 
of any size. In this case, antithrombin half-life shortens dramatically, and can be only a few 
hours (especially with therapeutic doses of heparin) (Vinazzer, 1995).  

Decrease in antithrombin activity in patients below 70% in different types of pathology 
requires replacement therapy to recover the physiological norm (about 80-120%) (LaBelle & 
Kitchens, 2007; Schouten et al., 2008; Schwartz et al., 1989). To cover antithrombin small 
supply, commercial products of anticoagulants or fresh frozen plasma (FFP) can be used. 
Note, however, that the massive transfusion of FFP (20-25 ml/kg) may lead to hypervolemia 
and risk of interstitial pulmonary edema, if symptoms of renal failure and the termination of 
bleeding occur. In these cases, we believe, we can use combined application of antithrombin 
preparation and FFP (dose of 7-10 ml/kg).  

We also believe that support of sustainable balance of pro- and anticoagulant systems of 
hemostasis in patients with systemic bleeding after rFVIIa administration will reduce the risk 
of thrombotic events, lessening or strengthening of potential multiple organ failure (Pic. 2). 

 
Pic. 2. Systematic hemostasis interaction in oder to balance coagulation / anticoagulation 
and fibrinolysis / antifibrinolysis, which when altered, results in haemorrage or thrombosis 
(after Buenso S.R., 2007) 

If to look back at the reactions of hemostatic system to the introduction of rFVIIa in women 
with obstetric DIC and PPH, we conclude that PT, on average data, was not shortened, but 
in most cases, lengthened or remained normal at the time of registration of bleeding. In our 
view, the lack of shortening of PT in first two hours after rFVIIa administration may serve as 
a predictor of its low hemostatic activity, as well as the little impact of repeated injections of 
rFVIIa.  

It was previously shown that the use of rFVIIa has the worst hemostatic effect in patients 
with severe coagulopathy, acidosis and hypothermia (Aggarwal et al., 2004; Bomken et al., 
2009; Dutton, 2004; Eikelboom et al., 2003; Martinowitz & Michaelson, 2005; Mayo et al., 
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2004; Mittal & Watson, 2006; O’Connell et al., 2003). It was shown in these studies that 
effective pharmacologic hemostasis with use of rFVIIa can be expected with the following 
parameters of blood:  

- prothrombin time <1.5 hours upper limit of normal;  
- Clauss fibrinogen> 1.0 g / L;  
- platelet count > 50 × 109 / L;  
- along with the above laboratory indices pH > 7.1 is also desirable for optimal effect;  
- exclusion of hypothermia.  

In the course of the research we have corrected the present parameters with the means of 
transfusion therapy, which was aimed at the recovery of hemostatic abilities in the blood, 
maintenance of the acid-base balance and the quantity of red blood cells to oxygenize 
tissues. It should be noted that in our research the volume and components of such a 
therapy were practically the same in the study and control groups. At the same time 
patients of the study group experiencing PPH and DIC (subgroup 2) received the bigger 
volume of the transfusion therapy as compared to subgroup 1 (table 14). The information we 
obtained about changes in hemostasis during haemostatic therapy allows us to estimate the 
importance of such studies in pregnant women and offer recommendations how to treat 
patients with PPH as evidenced by a number of experts (Ahonen et al., 2010; Bomken et al., 
2009; Franchini et al., 2007; Sobieszczyk & Breborowicz, 2004). 

Criteria of comparison 

Study group (n=75) 

Р value Subgroup 1 
(n=47) 

Subgroup 2 
(n=28) 

Х ± m Х ± m 
Total volume of 
transfusions, ml 2937,2 ± 630,1 5340,8 ± 1207,0 0,05 

FFP, ml 1381,1 ± 314,9 2975,6 ± 702,7 0,01 
Red blood cells, ml 1003,2 ± 213,7 1725,4 ± 770,1 Р>0,05 
Platelets concentrates, U 0 4,13 ± 1,1 - 

Table 14. Transfusion therapy in women to study group 

Among the questions raised above we were interested in the possibility of arterial and 
venous thrombosis development during treatment with rFVIIa. In the analysis of 75 cases of 
rFVIIa treatment of women with PPH, represented by Franchini et al. (2007) there were no 
evidence of venous thrombosis. The recent work of Bomken et al. (2009) also demonstrated 
the absence of thrombosis during treatment with rFVIIa, in spite of the increasing 
thrombogenicity inherent to physiological pregnancy. In addition, several reports indicated 
a low risk of venous thromboembolism in previously healthy patients, even with the 
development of DIC (Martinowitz & Michaelson, 2005; Moscardo et al., 2001.). In general, 
the majority of thrombotic events due to the application of rFVIIa, have arterial origin and 
are determined in patients with pre-existing thrombogenic risk factors (Biss & Hanley, 
2006.). Nevertheless, as well as the number of authors, and according to materials of existing 
international recommendations (Franchini et al., 2007; Lim et al., 2004; Martinowitz & 
Michaelson, 2005; Ohkuchi et al., 2003; Vincent et al., 2006; Welsh et al., 2008; World Health 
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Organization [WHO], 2009), we recommend care in using this systemic haemostatic 
medicine in women with high risk of thromboembolism, such as cancer, including 
reproductive organs, air embolism, antiphospholipid syndrome, and thromboembolic 
syndrome present in history and in close blood relatives. In these cases it is vital to apply 
therapy or medication for thromboprophylaxis. 

6. Discussion 
In general the data that we obtained suggests that rFVIIa is a highly efficient hemostatic 
means to treat women with PPH, who are unable to respond to classical methods of 
haemostatic therapy. In accordance with the effectiveness criteria used in the present study 
women with massive local (uterine) bleeding, caused by uterine hypotony and atony in 
which the use of rFVIIa prescribed to avoid hysterectomy in most cases (80.9%) proved to 
have haemostatic effect, with no lethality among patients. Women with PPH due to the 
abruptio placentae combined with Kuveler’s uterine and placenta increta had relatively 
lower hemostatic effectiveness. On the other hand patients with obstetrical DIC (without 
organ dysfunction) and PPH the use of rFVIIa can also be justified due to health reasons, 
though relatively less effective. In cases of obstetrical DIC, massive bleeding and developing 
of organ dysfunction haemostatic effect of rFVII is extremely doubtful. 

Cases of failure of pharmacological correction of bleeding with rFVIIa can be attributed to 
resistance, for various reasons, of the blood coagulation system to activation of redundant 
quantity of factor VIIa (Franchini et al., 2007; Selo-Ojeme & Okonofua, 1997; Shander et 
al.,2005; Sobieszczyk & Breborowicz, 2004), as well as by the presence of organ dysfunction, 
which led to adverse outcome in 6 out of 11 women (54.5%) in our observations. 

It is important to note that the use of rFVIIa in massive bleeding leads to further 
consumption of platelets and fibrinogen, which is consistent with the modern explanation of 
the mechanism of its hemostatic action, but to reduce the risk of development or 
strengthening of possible multiple organ failure in obstetrical DIC it is important to recover 
the deficit not only of platelets and clotting factors, but also of physiological anticoagulants. 
The optimal tactics in the period after rFVIIa administration is 3-7 days of corrective 
replacement therapy of fresh frozen plasma (at a dose of 7-10 ml / kg) in combination with 
antithrombin preparation, to restore the activity of the latter, tentatively, to 100-120% of 
normal levels. The role of efficient and high-quality laboratory diagnostics of dynamics and 
basic parameters of coagulation (platelet count, PT, fibrinogen concentration and 
antithrombin activity) goes without questioning. 

Based on this data, we include rFVIIa in a scheme of therapy of obstetric hemorrhage, 
proposed by WHO, for the prevention of invasive and radical interventions in the treatment 
of PPH vital for haemostas management (World Health Organization [WHO], 2009) - See 
Pic. 3. 

We also believe that the use of tranexamic acid in the therapeutic tactics proves to be 
effective in cases of PPH, due to local uterine bleeding. However, the threat of emerging or 
strengthening of organ dysfunction or venous thromboembolism based on fibrinolytic 
reaction suppression seems substantial and dangerous to mother's life. 
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Pic. 3. Potential role of rFVIIa in treatment of PPH to reduce the number of radical operative 
interventions 

7. Conclusion 
We state that the resources of our own and those available publicly in regard to this issue 
received in non-controlled and nonrandomized studies, otherwise is impossible because of 
ethical reasons in obstetric practice of critical conditions (Bomken et al., 2009). Nevertheless, 
the accumulation and subsequent analysis of cases of rFVIIa administration in treating PPH 
will contribute to creating overall and clear recommendations for specialists in this field. 
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1. Introduction 
1.1 Perioperative medicine 

Perioperative medicine is an ever growing field of interest that encompasses the care of the 
patient preparing for, undergoing and recuperating from surgery. Medical professionals, 
interest groups and societies each year convene at congresses dedicated to the field of 
evidence-based perioperative medicine (e.g., www.ebpom.org). Since many interventions 
during the hospital stay have ramifications extending into the first six months after 
discharge, many choose to define ”perioperative” broadly to include this extended period as 
well. Our topics of interest are equally broadly defined and include psychological, 
physiological, anaesthesiological and surgical issues. We have chosen this overview to 
increase our understanding of the interplay of factors that in all make up the experience of 
the hysterectomy patients, hopefully to explain and justify the value of treatment regimens. 

1.2 Purpose and methods 

Much has happened within the past 10 years. In spite of an ever-growing and unwieldy 
amount of scientific information appearing every month, unmet needs may still be readily 
identified in many fields of endeavor. To highlight the current evidence, we have performed 
a Medline search on ”hysterectomy” limited to randomized studies published in the past 
decade. This should expand the evidence-based website www.postoppain.org, which pro-
vides an analysis of all randomized studies on abdominal hysterectomy since 1966 (and 
until 2004). Our aim is to provide the anaesthesia-unqualified reader with an extensive and 
easily accessible presentation of the psychology, physiology, pharmacology and operative 
logistics that we find relevant to the subject of hysterectomy; characteristics of the patients, 
the importance of anaesthetic and surgical techniques, the prevention and treatment of 
postoperative complaints, and why established treatments may not work. While not striving 
to be completely exhaustive, our review nevertheless includes a thorough reference list that 
may inspire the reader to further in-depth study. 

2. Psychology 
2.1 Preoperative psychology and coping skills 

Understandably, undergoing surgery is often the cause of great concern for patients. We know 
that as many as 60% of patients are anxious (Hashimato, 1993), with females, depressed and 
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patients in pain being particularly prone (Caumo, 2002; Karanci, 2003). This anxiety is caused 
by uncertainty/lack of information about what is going to happen and an existential 
component (Caumo, 2002; Sjölin, 2003). While uncertainties about oncoming events may be 
reduced by relevant information and proper expectations, existential anxieties are often 
resistant to intervention (Kain, 2001). Studies have shown that most patients are scared of 
thoughts of the unknown, severe pain, nausea and vomiting, or imminent death (Kindler, 
2000). Previous experiences and personality usually dictate the style and ability of coping and 
dealing with serious life events such as surgery. Studies using the Spielberger State and Trait 
Anxiety Index (Johnson, 1968) or the Amsterdam Preoperative Anxiety and Information Scale 
(Moerman, 1996) have documented that particular personality structures and coping skills of 
the patient are in part responsible for the intensity and duration of postoperative pain, with 
subsequent self-imposed limitations to mobilization and restoration of normal activities 
(Riddle, 2010). Such psychological traits may in fact be so strong that they overshadow 
effective pain treatment (Maranets, 1999; Caumo, 2002; Kalkman, 2003). Neurologically, the 
interaction between the amygdala (fear-avoidance centre), the frontal cortex (centre of 
experience and value-setting), and the nucleus accumbens (reward centre) are pivotal, all of 
which are influenced by personality, obesity, alcoholism, depressive disorders and more (Di 
Chiara, 2002). The personality structure that is most reliably used is the five factor model (Big 
Five Inventory) which uses five independent personality measures (openness to change, 
conscientiousness, extroversion, agreeableness, and neuroticism) (Digman, 1990). The 
variability of these measures is dynamic, and at least three measures rapidly change following 
surgery: patients become less open to changes, more introvert, and more negative in thought. 
These changes lead to distorted and inefficient coping skills, depressive or defeatist mood 
swings, and catastrophizing (imagining unlikely and potentially catastrophic events from 
simple and harmless signs and symptoms). These emotions are strong and overwhelming and 
must be addressed in order to secure a return to postoperative well-being. 

2.2 The impact on postoperative well-being 

Preoperative pain or depression may be seen in as many as 50% (Davies, 2002). In a study on 
chronic pain following hysterectomy, most patients having pain at four months after 
surgery had pain that resembled the preoperative pain; preoperative ”pain problems 
elsewhere” and strong acute postoperative pain were associated with the development of 
chronic pain, again emphasizing the psychological dimension (Brandsborg, 2009). Women 
with preoperative depression and pain had 3 to 5 times the odds of continued impaired 
quality of life for both physical function, mental health, social function and dyspareunia, 
compared to those who did not have depression or pain (Hartmann, 2004). The extent 
(subtotal vs total hysterectomy) or method (laparoscopic vs abdominal) of surgery does not 
seem to influence these long-term effects (Thakar, 2004; Flory, 2006). Most studies support a 
general increase in psychosocial well-being at 6 months following surgery (Davies, 2002; 
Persson, 2010), and it is worth noting that this long-term well-being does not seem to be 
associated with perioperative complications or hormone disturbances (Persson, 2010). 

2.3 Long-term psychological effects following hysterectomy 

Women undergoing hysterectomy are in a particularly difficult position, since surgery 
may alter both their perception of body image and sexuality, and impose hormonal 
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changes after oophorectomy with surgical menopause. As a case in point, quality-of-life 
estimates are clearly rated as worse by a surgical menopause than by a natural 
menopause (Bhattacharya, 2010). Surgical menopause also adversely affects perceptions 
of body image and sleep quality at six months compared to ovarian conservation surgery 
(Teplin, 2007). Women who undergo prophylactic oophorectomy in addition to 
hysterectomy are found to have higher anxiety-related scores, lower sexuality scores and 
poorer emotional partner relationships (Aziz, 2005). In terms of sexual function, extent of 
surgery (subtotal vs total hysterectomy) does not seem to affect overall sexual activity, but 
total hysterectomy does reduce the perception of body image at one year (Gorlero, 2008). 
Recently, however, some have found that women who had subtotal hysterectomy report 
significantly greater positive change in the frequency of orgasm and sexual pleasure than 
women who have had total hysterectomy (Ellström, 2010). Method of surgery 
(laparoscopic vs vaginal vs abdominal) yields conflicting results on the influence on 
sexual activity (Ellström, 2003; Roovers, 2003). Women having abdominal hysterectomy 
may be dissatisfied with their body image because of the abdominal scar (Gütl, 2002). 
Quality of life following hysterectomy for malignant reasons seems to be affected even 
stronger: sexual function worsens considerably, regardless of surgical technique (Serati, 
2009). Anxiety and depression following surgery for cervical cancer is commonly 
associated with financial difficulty, poor body image, sexual inactivity, and low existential 
well-being. Low support and insomnia are related to anxiety, with older age and 
decrement role function related to depression (Kim, 2010). These substantial effects seem 
to cling to an inherent personality profile rather than disease-related clinical factors. 

2.4 Prevention and treatment of anxiety and its effects 

Trait and existential anxiety seem to be resistant to preventive informational or cognitive 
interventions. Procedure-specific concerns, however, lend themselves to several 
psychological og medical approaches (Caumo, 2002). A preoperative 24-minute videotape 
of a nurse showing breathing and movement skills with four postoperative mobility 
activities (The Foster Pain Intervention) reduces pain, increases mobility, preoperative 
self-efficacy and speeds up home readiness more than a control group receiving standard 
information (Heye, 2002). Cognitive interventions using distraction and reappraisal 
combined with information are associated with lower postoperative anxiety, less pain and 
higher levels of satisfaction (Cheung, 2003). Therapeutic touch may be equally effective 
(Vitale, 2006). Intraoperative music is associated with increased levels of sedation and 
satisfaction (Zhang, 2005). Patient-carer interactions using negative words on the surgical 
wards has significant influence on pain in the early postoperative period by increasing 
pain, opioid consumption and stress hormone levels, whereas positive words or no words 
at all has little influence (Wang, 2008). These studies again underline the importance of 
optimal information-handling, pragmatic instructions, simple psychological interventions 
and decent patient-carer interactions as the basic premise for the prevention of 
postoperative complaints following hysterectomy. It makes perfect sense to identify 
beforehand the psychological traits that predispose to inappropriate coping abilities, 
exaggerated pain processing and distorted body image perceptions, since they seem to 
share similar psychological profiles (Persson, 2008). 
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3. Pharmacology 
3.1 Opioid-free analgesia 

Opioid-free analgesia has long been considered the holy grail of pain treatment. Opioids 
reduce nociceptive signal processing in the spinal cord and central nervous system by acting 
on, among others, the μ receptor. The analgesic potential for blockade of this receptor is 
limitless, and the mode of administration of an opioid is largely independent of its efficacy. 
No other type of drug has a similar potential, and for this reason, opioids are of immense 
value. Opioids are widely distributed and are subsequently found in most compartments of 
the body by any route of administration. In terms of analgesic effect, no strong opioid is 
superior to any other; their only differences rest in mode of administration, dosage and 
duration of action (Macintyre, 2010). Surgical stress and analgesic efficacy during and after 
abdominal hysterectomy proceeds regardless of the opioid used (Rodriguez, 2007); one 
report argues that morphine in combination with the weak opioid tramadol may confer 
better postoperative pain scores than morphine alone (Kocabas, 2005), but the result should 
be replicated before firm conclusions can be made. Spinal morphine seems to attenuate 
several measures of the surgical stress response, in particular serum values of 
catecholamines and glucose (Karaman, 2006). However, preoperative intravenous morphine 
fails to attenuate the stress response measured by serum cortisol, glucose and leukocytes 
(Kilickan, 2001); the socalled ”preemptive effect” has been largely abandoned in clinical life 
because many studies fail to document better pain relief when opioids are administered 
preoperatively than postoperatively, even though studies appear from time to time arguing 
the case of preemptive analgesia from the viewpoint of minor effects on immune function, 
parameters which may be clinically redundant (Akural, 2002; Akural, 2004). 

3.2 Opioid side effects and preventive strategies 

In terms of side effects, however, opioids do have differences, primarily due to pharmaco-
kinetics (administration, distribution, metabolism, excretion), where the most basic opioid, 
morphine, may accumulate metabolites that are neurotoxic under certain conditions such as 
renal insufficiency, advanced age or immense doses (Murphy, 2005). The quest for opioid-
free analgesia, however, stems from the autonomic side effects of the drugs: impaired 
cognitive function, dizziness, sedation bordering on coma; respiratory depression and 
apnoe; nausea, vomiting and increased gastrointestinal sphincter contraction causing 
obstipation; urinary bladder paralysis, pruritus and excessive sweating. Many of these side 
effects occur at random and with different intensities, but they all counteract the primary 
content of recuperation: eating, drinking, passing urine, defecating and ambulating. All 
opioids act similarly in this respect, and although side effects usually occur at higher doses 
than analgesic effects, they still remain a major clinical problem which render many patients 
helpless, unable to get out of bed, with the subsequent risk of more severe complications 
such as hypoxia, pneumonia, deep venous thrombosis, pulmonary embolism, ileus and 
decubitus. The apparent discord between the obvious need for opioids and the abhorred 
side effects have led clinicians to try various methods of alleviating opioid-related side 
effects: 1) the combination of intravenous morphine with a μ-receptor antagonist such as 
naloxone by patient-controlled analgesia (PCA) has been largely disappointing (Sartain, 
2003; Zhao, 2005); 2) a similar combination using a μ-receptor antagonist, alvimopan, with 
limited oral bioavailibility (thus only acting in the GI tract) has fared better and has been 
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shown to improve tolerance to solid foods, time to first bowel movement and passage of 
stool, although the magnitude of improvements were moderate (Herzog, 2006; Tan, 2007); 3) 
the use of simple osmotic laxatives have been shown to reduce time to first defecation from 
69 to 45 hours with subsequent early hospital discharge (Hansen, 2007); 4) early 
postoperative oral intake seems to be superior to delayed intake by reducing time to first 
solid diet, presence of bowel sounds, and shorter hospital stay, at the expense of slightly 
increased nausea (Charoenkwan, 2007); 5) the combination of intravenous morphine with 
butorphanol reduces opioid requirements and some opioid-related side effects, but causes 
sedation, sweating and dry mouth (Wang, 2009); 6) the combination with nalbuphine, a 
mixed opioid agonist-antagonist, also seems to attenuate opioid-related nausea, but other 
opioid-related side effects remain unchanged (Yeh, 2009); 7) the omission of a background 
rate of infusion of morphine for intravenous patient-controlled analgesia (PCA) seems to 
reduce overall morphine consumption, reduce nausea, vomiting and dizziness but, again, 
other opioid-related side effects remain unchanged (Chen, 2011); 8) intravenous oxycodone 
seems to cause less opioid-related sedation than intravenous morphine, but other side 
effects are similar, suggesting a difference caused by stochastic variation (Lenz, 2009). 

3.3 Gender-specific pharmacogenetics 

Variations between opioids aside, even more pronounced differences may be found between 
individuals in terms of pharmacokinetics and, in particular, pharmacodynamics. In the past 
decade, research has given us a great amount of knowledge on the genetic disposition that 
explains these differences, and to what extent people react differently to pain. The opioid 
receptor and its determining gene (OPRM1) has been shown to have 17 variations (socalled 
polymorhism) that are unequally distributed between the sexes (Samer, 2010; Kolesnikov, 
2011). Women are found to have μ receptor variations that predispose to longer clinical 
effects of an opioid, and twice as many side effects as men (Sarton, 2003; Niesters, 2010). In a 
study on A118G polymorphisms, patients homozygous for G118 required more morphine 
doses to achieve adequate pain relief compared with patients homozygous for A118 (Chou, 
2006). Furthermore, the experience of pain may be unevenly distributed. Women experience 
more pain than men, and even among women major differences in the tolerance to each 
pain modality exist. Studies that address these variations suggest that at least six modalities 
may be identified (Lariviere, 2002; Hastie, 2005). The clinical relevance is enormous because 
several modalities of pain are at work following hysterectomy: nociceptive, ischaemic, 
pressure, temporal, neurogenic, chemical/irritative. The individual contribution of each 
pain modality may be difficult to assess in a particular patient, but each patient will react to 
certain pain sensations according to her particular sensitivity. Investigations into other 
postoperative complaints are also emerging and seem to share similar gender differences. 
These gender differences may include the actions of commonly used drugs for 
intraoperative sedation and pain relief, causing prolonged sedative effects and ill health in 
the post-anaesthesia care unit (Jensen, 2009). 

4. Physiology 
4.1 Physiological changes during surgery 

Acute physiological changes during surgery are determined by the disposition and 
preoperative state of the patient, the type and depth of anaesthesia, and the surgical 
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3. Pharmacology 
3.1 Opioid-free analgesia 

Opioid-free analgesia has long been considered the holy grail of pain treatment. Opioids 
reduce nociceptive signal processing in the spinal cord and central nervous system by acting 
on, among others, the μ receptor. The analgesic potential for blockade of this receptor is 
limitless, and the mode of administration of an opioid is largely independent of its efficacy. 
No other type of drug has a similar potential, and for this reason, opioids are of immense 
value. Opioids are widely distributed and are subsequently found in most compartments of 
the body by any route of administration. In terms of analgesic effect, no strong opioid is 
superior to any other; their only differences rest in mode of administration, dosage and 
duration of action (Macintyre, 2010). Surgical stress and analgesic efficacy during and after 
abdominal hysterectomy proceeds regardless of the opioid used (Rodriguez, 2007); one 
report argues that morphine in combination with the weak opioid tramadol may confer 
better postoperative pain scores than morphine alone (Kocabas, 2005), but the result should 
be replicated before firm conclusions can be made. Spinal morphine seems to attenuate 
several measures of the surgical stress response, in particular serum values of 
catecholamines and glucose (Karaman, 2006). However, preoperative intravenous morphine 
fails to attenuate the stress response measured by serum cortisol, glucose and leukocytes 
(Kilickan, 2001); the socalled ”preemptive effect” has been largely abandoned in clinical life 
because many studies fail to document better pain relief when opioids are administered 
preoperatively than postoperatively, even though studies appear from time to time arguing 
the case of preemptive analgesia from the viewpoint of minor effects on immune function, 
parameters which may be clinically redundant (Akural, 2002; Akural, 2004). 

3.2 Opioid side effects and preventive strategies 

In terms of side effects, however, opioids do have differences, primarily due to pharmaco-
kinetics (administration, distribution, metabolism, excretion), where the most basic opioid, 
morphine, may accumulate metabolites that are neurotoxic under certain conditions such as 
renal insufficiency, advanced age or immense doses (Murphy, 2005). The quest for opioid-
free analgesia, however, stems from the autonomic side effects of the drugs: impaired 
cognitive function, dizziness, sedation bordering on coma; respiratory depression and 
apnoe; nausea, vomiting and increased gastrointestinal sphincter contraction causing 
obstipation; urinary bladder paralysis, pruritus and excessive sweating. Many of these side 
effects occur at random and with different intensities, but they all counteract the primary 
content of recuperation: eating, drinking, passing urine, defecating and ambulating. All 
opioids act similarly in this respect, and although side effects usually occur at higher doses 
than analgesic effects, they still remain a major clinical problem which render many patients 
helpless, unable to get out of bed, with the subsequent risk of more severe complications 
such as hypoxia, pneumonia, deep venous thrombosis, pulmonary embolism, ileus and 
decubitus. The apparent discord between the obvious need for opioids and the abhorred 
side effects have led clinicians to try various methods of alleviating opioid-related side 
effects: 1) the combination of intravenous morphine with a μ-receptor antagonist such as 
naloxone by patient-controlled analgesia (PCA) has been largely disappointing (Sartain, 
2003; Zhao, 2005); 2) a similar combination using a μ-receptor antagonist, alvimopan, with 
limited oral bioavailibility (thus only acting in the GI tract) has fared better and has been 
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shown to improve tolerance to solid foods, time to first bowel movement and passage of 
stool, although the magnitude of improvements were moderate (Herzog, 2006; Tan, 2007); 3) 
the use of simple osmotic laxatives have been shown to reduce time to first defecation from 
69 to 45 hours with subsequent early hospital discharge (Hansen, 2007); 4) early 
postoperative oral intake seems to be superior to delayed intake by reducing time to first 
solid diet, presence of bowel sounds, and shorter hospital stay, at the expense of slightly 
increased nausea (Charoenkwan, 2007); 5) the combination of intravenous morphine with 
butorphanol reduces opioid requirements and some opioid-related side effects, but causes 
sedation, sweating and dry mouth (Wang, 2009); 6) the combination with nalbuphine, a 
mixed opioid agonist-antagonist, also seems to attenuate opioid-related nausea, but other 
opioid-related side effects remain unchanged (Yeh, 2009); 7) the omission of a background 
rate of infusion of morphine for intravenous patient-controlled analgesia (PCA) seems to 
reduce overall morphine consumption, reduce nausea, vomiting and dizziness but, again, 
other opioid-related side effects remain unchanged (Chen, 2011); 8) intravenous oxycodone 
seems to cause less opioid-related sedation than intravenous morphine, but other side 
effects are similar, suggesting a difference caused by stochastic variation (Lenz, 2009). 

3.3 Gender-specific pharmacogenetics 

Variations between opioids aside, even more pronounced differences may be found between 
individuals in terms of pharmacokinetics and, in particular, pharmacodynamics. In the past 
decade, research has given us a great amount of knowledge on the genetic disposition that 
explains these differences, and to what extent people react differently to pain. The opioid 
receptor and its determining gene (OPRM1) has been shown to have 17 variations (socalled 
polymorhism) that are unequally distributed between the sexes (Samer, 2010; Kolesnikov, 
2011). Women are found to have μ receptor variations that predispose to longer clinical 
effects of an opioid, and twice as many side effects as men (Sarton, 2003; Niesters, 2010). In a 
study on A118G polymorphisms, patients homozygous for G118 required more morphine 
doses to achieve adequate pain relief compared with patients homozygous for A118 (Chou, 
2006). Furthermore, the experience of pain may be unevenly distributed. Women experience 
more pain than men, and even among women major differences in the tolerance to each 
pain modality exist. Studies that address these variations suggest that at least six modalities 
may be identified (Lariviere, 2002; Hastie, 2005). The clinical relevance is enormous because 
several modalities of pain are at work following hysterectomy: nociceptive, ischaemic, 
pressure, temporal, neurogenic, chemical/irritative. The individual contribution of each 
pain modality may be difficult to assess in a particular patient, but each patient will react to 
certain pain sensations according to her particular sensitivity. Investigations into other 
postoperative complaints are also emerging and seem to share similar gender differences. 
These gender differences may include the actions of commonly used drugs for 
intraoperative sedation and pain relief, causing prolonged sedative effects and ill health in 
the post-anaesthesia care unit (Jensen, 2009). 

4. Physiology 
4.1 Physiological changes during surgery 

Acute physiological changes during surgery are determined by the disposition and 
preoperative state of the patient, the type and depth of anaesthesia, and the surgical 
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technique. Important preoperative patient factors include heart and lung function, body 
mass index, metabolic disorders, concurrent medications or alcohol, and level of hydration; 
such factors determine the mechanistic vascular responses to surgery and the sensitivity to 
drugs, fluids and body positioning. Serious complications include hypotension, 
bradycardia, atelectasis, hypoxia and awareness, all of which may be adequately prevented 
and treated. Particular interest should be paid to surgical techniques involving laparoscopy. 
Pneumoperitoneum increases intraabdominal pressure and, either alone or with 
Trendelenburg positioning, may increase/decrease cardiac preload, increase cardiac 
afterload, reduce pulmonary volumes, decrease functional residual capacity and increase 
closing volume. This may lead to circulatory instability, atelectases and hypoxia (Strang, 
2009; Hedenstierna, 2010). Oxygenation may be considerably improved by alveolar 
recruitment maneuvres and positive end-expiratory pressure, and these measures are 
considered mandatory for pulmonary protection (Park, 2009). The immune system seems 
resistant to most types of anaesthesia. Metabolic changes such as cortisol rise is more 
pronounced in vaginal than laparoscopic surgery, although stress response with 
catecholamine levels are high in both types of surgery (Lattermann, 2001). Laparotomy is 
associated with increased levels of C-reactive protein, creatine phosphokinase and lactic 
dehydrogenase compared to laparoscopic-assisted vaginal technique, corresponding to the 
greater amount of tissue damage inflicted; these immunological differences are in turn 
reflected in clinically useful measures such as length of stay (Atabekoglu, 2004). Although 
the clinical value remains controversial, preoperative epidural blockade may in fact 
attenuate interleukin levels associated with the inflammatory response after abdominal 
hysterectomy (Beilin, 2003). 

4.2 Anaesthetic technique 

The type of anaesthesia is highly variable between surgical centres and is in a limited way 
dictated by type of surgery. General anaesthesia is the preferred method, with supplemental 
epidural analgesia, perineural or infiltrative analgesia when major postoperative pain is 
anticipated. Spinal anaesthesia may be an alternative for abdominal or vaginal hysterectomy 
allowing for less postoperative morphine demands, but the use of intrathecal morphine also 
includes more postoperative itching (Sprung, 2006; Massicotte, 2009; Wodlin, 2011). Fast-
track programmes using spinal anaesthesia with intrathecal morphine may even be 
associated with improved quality of life measures several weeks after surgery compared to 
general anaesthesia, because even minor complications adversely affect the mental 
component of quality of life and duration of sick leave (Ottesen, 2002; Penketh, 2007; 
Wodlin, 2011). General anaesthesia counteracts the cardiovascular effects of the 
physiological stress response by dilating peripheral vasculature, reducing cardiac output, 
blood pressure and heart rate in a dose-dependent fashion. Metabolic responses to surgery 
are, however, largely unaffected by sedative agents alone, and in order to suppress these 
responses as well, opioids or neuraxial anaesthesia should be used (Demirbilek, 2004; Hong, 
2008; Ihn, 2009). Sedation is almost always combined with an efficient intraoperative opioid, 
and all opioids may in principle be adequate; controllability of dosage and effect is the 
primary concern for the clinician. Level of sleep may be estimated by bispectral index 
monitoring, although some controversy exists regarding the applicability and usefulness of 
its largely unknown algorithm for interpreting depth of anaesthesia (Meyhoff, 2009). 
Autonomic signs such as hypertension, tachycardia, pupil dilation, sweating and reflex 
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movement are useless for identifying patients that may be partially awake and at risk of 
awareness. A particular side effect of inhalational anaesthesia is the increased risk of 
postoperative nausea and vomiting (PONV), suggesting that intravenous drugs may be 
preferable. Propofol may in itself be antiemetic. The decision between inhalational 
anaesthesia and TIVA does, however, remain difficult. Studies comparing the two 
anaesthetic methods are equivocal, with a tendency towards superiority in the TIVA groups 
in terms of less nausea and earlier start of oral fluid intake (Fassoulaki, 2008; Kroon, 2010). A 
recent study suggests that deep levels of intraoperative sedation (as measured by auditory 
evoked potentials) may reduce postoperative morphine demands (Henneberg, 2005). It was 
conducted using TIVA, but it remains unknown if a similar relationship may be seen with 
inhalational agents. This would justify a more widespread use of monitoring devices for 
depth of sedation. 

4.3 Epidural blockade as an adjuvant technique 

The use of an adjuvant epidural has had strong support for many years. It reduces surgical 
stress response, reduces sedative requirements (Morley, 2002), shortens length of stay in the 
post-anaesthesia care unit (Jensen, 2009) and may serve as route of administration for other 
adjuvant drugs beside local anaesthetics and opioids. Duration or quality of analgesia has 
been shown to be increased by the addition of butorphanol (Bharti, 2009), magnesium 
(Farouk, 2008) or clonidine (Topcu, 2005). The combination of epidural local anaesthetics 
with opioids does however remain a basic requirement (Niiyama, 2005), and epidural 
opioids carry with them an increased risk of gastric paresis, obstipation, nausea and bladder 
paresis. Furthermore, while the use of an epidural may reduce pain and opioid demands, it 
seems to have only limited effects on gastrointestinal function and patient recovery 
(Jørgensen, 2001). In conclusion, the epidural technique has several shortcomings as an 
adjuvant technique and does not convincingly seem to solve the basic clinical problems in 
the immediate postoperative period. 

4.4 Surgical technique 

The type of surgery probably has the greatest impact on the physiological changes during 
surgery. Many of these are expected from a mechanistic point of view in relation to 
Trendelenburg positioning, increased abdominal pressure, variations in cardiac preload and 
afterload, positive pressure ventilation, fluid therapy and depth of anaesthesia, but some are 
also infrequent. They include hypothermia, deep vein thrombosis, cardiac arhythmias, 
circulatory collapse from sympathetic trunk block and metabolic changes during surgical 
stress response. The choice between surgical techniques is often made by the surgeon in 
conference with the patient, but the reasons are often unclear. From the view of an 
anaesthesiologist, only in the past few years do we have strong scientific support for the 
effect of surgical technique on postoperative complaints. It seems evident that a minimally 
invasive technique using laparoscopy and/or vaginal approach is superior to laparotomy, in 
terms of less postoperative pain, less morphine demand, shorter duration of bladder 
catheterisation, better immune function, length of stay in hospital, and measures of 
postoperative vitality (Ribeiro, 2003; Garry, 2004; Ghezzi, 2010; Naik, 2010). Minilaparotomy 
has similar advantages to ordinary laparotomy (Sharma, 2004). Laparoscopic technique 
seems superior to vaginal approach in terms of reduced postoperative pain and length of 
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technique. Important preoperative patient factors include heart and lung function, body 
mass index, metabolic disorders, concurrent medications or alcohol, and level of hydration; 
such factors determine the mechanistic vascular responses to surgery and the sensitivity to 
drugs, fluids and body positioning. Serious complications include hypotension, 
bradycardia, atelectasis, hypoxia and awareness, all of which may be adequately prevented 
and treated. Particular interest should be paid to surgical techniques involving laparoscopy. 
Pneumoperitoneum increases intraabdominal pressure and, either alone or with 
Trendelenburg positioning, may increase/decrease cardiac preload, increase cardiac 
afterload, reduce pulmonary volumes, decrease functional residual capacity and increase 
closing volume. This may lead to circulatory instability, atelectases and hypoxia (Strang, 
2009; Hedenstierna, 2010). Oxygenation may be considerably improved by alveolar 
recruitment maneuvres and positive end-expiratory pressure, and these measures are 
considered mandatory for pulmonary protection (Park, 2009). The immune system seems 
resistant to most types of anaesthesia. Metabolic changes such as cortisol rise is more 
pronounced in vaginal than laparoscopic surgery, although stress response with 
catecholamine levels are high in both types of surgery (Lattermann, 2001). Laparotomy is 
associated with increased levels of C-reactive protein, creatine phosphokinase and lactic 
dehydrogenase compared to laparoscopic-assisted vaginal technique, corresponding to the 
greater amount of tissue damage inflicted; these immunological differences are in turn 
reflected in clinically useful measures such as length of stay (Atabekoglu, 2004). Although 
the clinical value remains controversial, preoperative epidural blockade may in fact 
attenuate interleukin levels associated with the inflammatory response after abdominal 
hysterectomy (Beilin, 2003). 

4.2 Anaesthetic technique 

The type of anaesthesia is highly variable between surgical centres and is in a limited way 
dictated by type of surgery. General anaesthesia is the preferred method, with supplemental 
epidural analgesia, perineural or infiltrative analgesia when major postoperative pain is 
anticipated. Spinal anaesthesia may be an alternative for abdominal or vaginal hysterectomy 
allowing for less postoperative morphine demands, but the use of intrathecal morphine also 
includes more postoperative itching (Sprung, 2006; Massicotte, 2009; Wodlin, 2011). Fast-
track programmes using spinal anaesthesia with intrathecal morphine may even be 
associated with improved quality of life measures several weeks after surgery compared to 
general anaesthesia, because even minor complications adversely affect the mental 
component of quality of life and duration of sick leave (Ottesen, 2002; Penketh, 2007; 
Wodlin, 2011). General anaesthesia counteracts the cardiovascular effects of the 
physiological stress response by dilating peripheral vasculature, reducing cardiac output, 
blood pressure and heart rate in a dose-dependent fashion. Metabolic responses to surgery 
are, however, largely unaffected by sedative agents alone, and in order to suppress these 
responses as well, opioids or neuraxial anaesthesia should be used (Demirbilek, 2004; Hong, 
2008; Ihn, 2009). Sedation is almost always combined with an efficient intraoperative opioid, 
and all opioids may in principle be adequate; controllability of dosage and effect is the 
primary concern for the clinician. Level of sleep may be estimated by bispectral index 
monitoring, although some controversy exists regarding the applicability and usefulness of 
its largely unknown algorithm for interpreting depth of anaesthesia (Meyhoff, 2009). 
Autonomic signs such as hypertension, tachycardia, pupil dilation, sweating and reflex 
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movement are useless for identifying patients that may be partially awake and at risk of 
awareness. A particular side effect of inhalational anaesthesia is the increased risk of 
postoperative nausea and vomiting (PONV), suggesting that intravenous drugs may be 
preferable. Propofol may in itself be antiemetic. The decision between inhalational 
anaesthesia and TIVA does, however, remain difficult. Studies comparing the two 
anaesthetic methods are equivocal, with a tendency towards superiority in the TIVA groups 
in terms of less nausea and earlier start of oral fluid intake (Fassoulaki, 2008; Kroon, 2010). A 
recent study suggests that deep levels of intraoperative sedation (as measured by auditory 
evoked potentials) may reduce postoperative morphine demands (Henneberg, 2005). It was 
conducted using TIVA, but it remains unknown if a similar relationship may be seen with 
inhalational agents. This would justify a more widespread use of monitoring devices for 
depth of sedation. 

4.3 Epidural blockade as an adjuvant technique 

The use of an adjuvant epidural has had strong support for many years. It reduces surgical 
stress response, reduces sedative requirements (Morley, 2002), shortens length of stay in the 
post-anaesthesia care unit (Jensen, 2009) and may serve as route of administration for other 
adjuvant drugs beside local anaesthetics and opioids. Duration or quality of analgesia has 
been shown to be increased by the addition of butorphanol (Bharti, 2009), magnesium 
(Farouk, 2008) or clonidine (Topcu, 2005). The combination of epidural local anaesthetics 
with opioids does however remain a basic requirement (Niiyama, 2005), and epidural 
opioids carry with them an increased risk of gastric paresis, obstipation, nausea and bladder 
paresis. Furthermore, while the use of an epidural may reduce pain and opioid demands, it 
seems to have only limited effects on gastrointestinal function and patient recovery 
(Jørgensen, 2001). In conclusion, the epidural technique has several shortcomings as an 
adjuvant technique and does not convincingly seem to solve the basic clinical problems in 
the immediate postoperative period. 

4.4 Surgical technique 

The type of surgery probably has the greatest impact on the physiological changes during 
surgery. Many of these are expected from a mechanistic point of view in relation to 
Trendelenburg positioning, increased abdominal pressure, variations in cardiac preload and 
afterload, positive pressure ventilation, fluid therapy and depth of anaesthesia, but some are 
also infrequent. They include hypothermia, deep vein thrombosis, cardiac arhythmias, 
circulatory collapse from sympathetic trunk block and metabolic changes during surgical 
stress response. The choice between surgical techniques is often made by the surgeon in 
conference with the patient, but the reasons are often unclear. From the view of an 
anaesthesiologist, only in the past few years do we have strong scientific support for the 
effect of surgical technique on postoperative complaints. It seems evident that a minimally 
invasive technique using laparoscopy and/or vaginal approach is superior to laparotomy, in 
terms of less postoperative pain, less morphine demand, shorter duration of bladder 
catheterisation, better immune function, length of stay in hospital, and measures of 
postoperative vitality (Ribeiro, 2003; Garry, 2004; Ghezzi, 2010; Naik, 2010). Minilaparotomy 
has similar advantages to ordinary laparotomy (Sharma, 2004). Laparoscopic technique 
seems superior to vaginal approach in terms of reduced postoperative pain and length of 



Hysterectomy 232 

stay in hospital (Candiani, 2009). Recent advances such as single-port-access laparoscopy 
techniques may reduce pain scores even further (Kim, 2010). The extent of surgery (subtotal 
vs total hysterectomy) does not seem to affect short-term or long-term recovery (Lethaby, 
2006; Persson, 2010). 

5. Pain and discomfort 
5.1 Management of postoperative pain 

A complete list of randomized trials investigating the analgesic value of pharmacological 
and psychological interventions in abdominal hysterectomy is available at the website by 
the Prospect Research Group (www.postoppain.org). The site covers the entire period 1966-
2004, with additions into 2006 for some drugs, and a complete reference list is available. An 
extracted summary of the available procedure-specific evidence has been derived in Table 1, 
but caution should be observed in taking information at face value. With the advent of new, 
minimally invasive surgical techniques, thoughts about laparotomy procedures may be 
posthoc. It may only represent our abilities to attenuate problems caused by the most 
traumatic surgical technique possible, and it may not be up-to-date in regard to the 
spectrum of currently available analgesic techniques. This chapter therefore warrants some 
notes on developments in pain management that have taken place within the last few years. 

Intervention Preoperative Intraoperative Postoperative 
Intravenous/oral opioids 0 2 2 

Intravenous/oral NSAIDS or coxibs 0-1 2 2 
Oral gapabentin or pregabalin 2 ? 2 

Oral/rectal/intravenous paracetamol 1 ? 1 
Intravenous tramadol ? ? 1 
Intravenous ketamine 0 0-1 1 

Epidural local anaesthetics 0-1 2 1-2 
Epidural ketamine 0 1 ? 
Epidural opioids 2 0-2 2 

Epidural clonidine 2 0-2 1-2 
Spinal local anaesthetics 2 ? 2 

Spinal opioids 1-2 ? ? 
Wound infiltration with local anaesthetics 0-1 0-1 0-1 

Intraperitoneal local anaesthetics - 0 - 
Cognitive treatment 2 0-1 ? 

Music ? 1 0 
Acupuncture 1 0 1 

Table 1. Summary effects of selected interventions on postoperative pain after abdominal 
hysterectomy according to the timing of administration. Notes: 0, no analgesic effect; 1, some 
analgesic effect; 2, considerable analgesic effect; ?, data not available; -, data irrelevant. 

5.2 Extent of tissue trauma 

The anatomical basis of pain following hysterectomy is complex. In chapter 2, we have 
outlined some psychological and neurophysiological aspects of importance, and highlighted 
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the importance of tissue trauma as the cornerstone of surgical stress response and 
subsequent activation of prostaglandins, cytokines, and nociceptive impulses for central 
nervous system modulation. These reactions are best known in the skin, in which a variety 
of vasoactive and irritative substances are released by tissue damage, causing a primary area 
of hypersensitivity, and a secondary activation of metabolites and nerve impulses in the 
spinal cord and central nervous system, in turn causing an additional hypersensitivity 
around the initial skin damage (Dirks, 2002). Brain centres value-set these painful impulses, 
affecting cognition, emotions, motor cortex and the autonomous nervous system. In the 
abdomen, the most pronounced effect during hysterectomy is activation of the vagus part of 
the autonomous nervous system, arising from stimulation of the neural tissue surrounding 
the uterus, leading to bradycardia, hypotension and nausea. Since the extent of cutaneous 
tissue damage during surgery determines the frame of postoperative pain complaints, the 
potential methods of prevention and treatment should mirror the desired clinical effect and 
the acceptability of side effects. In this respect, clinicians may judge inconsistently because 
priorities may vary according to specific demands afforded by the patient or the specific 
situation. 

5.3 Weak analgesics 

Tramadol is a weak opioid that has failed to convincingly show benefits (Wang, 2009). 
Intravenous paracetamol, a weak cyclooxygenase-inhibitor in the CNS, has gained interest 
in a recent study that implies an additional opioid-sparing effect when given preoperatively 
in abdominal hysterectomy (Arici, 2009). Rectal paracetamol, on the other hand, has almost 
no effect (Kvalsvik, 2003). As for NSAIDs and cox-2 inhibitors (which only differ in their 
side effect profiles and duration of action), many studies continue to be done by the 
pharmaceutical companies. New intravenous formulations given during surgery clearly 
confirm the almost ubiquitous opioid-sparing quality of these drugs, but they add nothing 
new to our spectrum of useful drugs, other than handy iv formulations. A much more 
interesting study using intrathecal ketorolac as adjuvant in patients with chronic or 
postoperative pain following vaginal hysterectomy showed that, while contributions of 
prostaglandins from the spinal cord must be evident in the development of pain, it is clearly 
only of value to block prostaglandin production (by ketorolac) if levels of prostaglandin E2 
are high in the cerebrospinal fluid, an event which only occurs in a subset of patients. In 
addition, intrathecal ketorolac does not alter time to first morphine demand after surgery 
(Eisenach, 2010). 

5.4 New drugs 

Dexamethasone has been the focus of several studies, and when used alone in laparoscopic 
hysterectomy, it has clinically relevant opioid-sparing properties, as well as reducing the 
risk of dizziness (Jokela, 2009; Thangaswamy, 2010). When used in combination with 
pregabalin for abdominal hysterectomy, however, one study did not replicate these 
properties (Mathiesen, 2009), suggesting a potentially weak analgesic effect. It should also 
be noted that dexamethasone at 8 mg dose given before surgery causes significant 
hyperglycaemia within the first six postoperative hours (Eberhart, 2011). The value of 
gabapentin and pregabalin are confirmed in studies published after the Prospect review and 
may in fact also lead to faster recovery of bowel function (Turan, 2006; Durmus, 2007). The 
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stay in hospital (Candiani, 2009). Recent advances such as single-port-access laparoscopy 
techniques may reduce pain scores even further (Kim, 2010). The extent of surgery (subtotal 
vs total hysterectomy) does not seem to affect short-term or long-term recovery (Lethaby, 
2006; Persson, 2010). 

5. Pain and discomfort 
5.1 Management of postoperative pain 

A complete list of randomized trials investigating the analgesic value of pharmacological 
and psychological interventions in abdominal hysterectomy is available at the website by 
the Prospect Research Group (www.postoppain.org). The site covers the entire period 1966-
2004, with additions into 2006 for some drugs, and a complete reference list is available. An 
extracted summary of the available procedure-specific evidence has been derived in Table 1, 
but caution should be observed in taking information at face value. With the advent of new, 
minimally invasive surgical techniques, thoughts about laparotomy procedures may be 
posthoc. It may only represent our abilities to attenuate problems caused by the most 
traumatic surgical technique possible, and it may not be up-to-date in regard to the 
spectrum of currently available analgesic techniques. This chapter therefore warrants some 
notes on developments in pain management that have taken place within the last few years. 

Intervention Preoperative Intraoperative Postoperative 
Intravenous/oral opioids 0 2 2 

Intravenous/oral NSAIDS or coxibs 0-1 2 2 
Oral gapabentin or pregabalin 2 ? 2 

Oral/rectal/intravenous paracetamol 1 ? 1 
Intravenous tramadol ? ? 1 
Intravenous ketamine 0 0-1 1 

Epidural local anaesthetics 0-1 2 1-2 
Epidural ketamine 0 1 ? 
Epidural opioids 2 0-2 2 

Epidural clonidine 2 0-2 1-2 
Spinal local anaesthetics 2 ? 2 

Spinal opioids 1-2 ? ? 
Wound infiltration with local anaesthetics 0-1 0-1 0-1 

Intraperitoneal local anaesthetics - 0 - 
Cognitive treatment 2 0-1 ? 

Music ? 1 0 
Acupuncture 1 0 1 

Table 1. Summary effects of selected interventions on postoperative pain after abdominal 
hysterectomy according to the timing of administration. Notes: 0, no analgesic effect; 1, some 
analgesic effect; 2, considerable analgesic effect; ?, data not available; -, data irrelevant. 

5.2 Extent of tissue trauma 

The anatomical basis of pain following hysterectomy is complex. In chapter 2, we have 
outlined some psychological and neurophysiological aspects of importance, and highlighted 
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the importance of tissue trauma as the cornerstone of surgical stress response and 
subsequent activation of prostaglandins, cytokines, and nociceptive impulses for central 
nervous system modulation. These reactions are best known in the skin, in which a variety 
of vasoactive and irritative substances are released by tissue damage, causing a primary area 
of hypersensitivity, and a secondary activation of metabolites and nerve impulses in the 
spinal cord and central nervous system, in turn causing an additional hypersensitivity 
around the initial skin damage (Dirks, 2002). Brain centres value-set these painful impulses, 
affecting cognition, emotions, motor cortex and the autonomous nervous system. In the 
abdomen, the most pronounced effect during hysterectomy is activation of the vagus part of 
the autonomous nervous system, arising from stimulation of the neural tissue surrounding 
the uterus, leading to bradycardia, hypotension and nausea. Since the extent of cutaneous 
tissue damage during surgery determines the frame of postoperative pain complaints, the 
potential methods of prevention and treatment should mirror the desired clinical effect and 
the acceptability of side effects. In this respect, clinicians may judge inconsistently because 
priorities may vary according to specific demands afforded by the patient or the specific 
situation. 

5.3 Weak analgesics 

Tramadol is a weak opioid that has failed to convincingly show benefits (Wang, 2009). 
Intravenous paracetamol, a weak cyclooxygenase-inhibitor in the CNS, has gained interest 
in a recent study that implies an additional opioid-sparing effect when given preoperatively 
in abdominal hysterectomy (Arici, 2009). Rectal paracetamol, on the other hand, has almost 
no effect (Kvalsvik, 2003). As for NSAIDs and cox-2 inhibitors (which only differ in their 
side effect profiles and duration of action), many studies continue to be done by the 
pharmaceutical companies. New intravenous formulations given during surgery clearly 
confirm the almost ubiquitous opioid-sparing quality of these drugs, but they add nothing 
new to our spectrum of useful drugs, other than handy iv formulations. A much more 
interesting study using intrathecal ketorolac as adjuvant in patients with chronic or 
postoperative pain following vaginal hysterectomy showed that, while contributions of 
prostaglandins from the spinal cord must be evident in the development of pain, it is clearly 
only of value to block prostaglandin production (by ketorolac) if levels of prostaglandin E2 
are high in the cerebrospinal fluid, an event which only occurs in a subset of patients. In 
addition, intrathecal ketorolac does not alter time to first morphine demand after surgery 
(Eisenach, 2010). 

5.4 New drugs 

Dexamethasone has been the focus of several studies, and when used alone in laparoscopic 
hysterectomy, it has clinically relevant opioid-sparing properties, as well as reducing the 
risk of dizziness (Jokela, 2009; Thangaswamy, 2010). When used in combination with 
pregabalin for abdominal hysterectomy, however, one study did not replicate these 
properties (Mathiesen, 2009), suggesting a potentially weak analgesic effect. It should also 
be noted that dexamethasone at 8 mg dose given before surgery causes significant 
hyperglycaemia within the first six postoperative hours (Eberhart, 2011). The value of 
gabapentin and pregabalin are confirmed in studies published after the Prospect review and 
may in fact also lead to faster recovery of bowel function (Turan, 2006; Durmus, 2007). The 
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combination of gabapentin and a cox-2 inhibitor seems to be superior to either single agent 
for postoperative pain, as well as improvements in mood and sleep quality (Gilron, 2005). 
For gabapentin, 1200 mg/day is the appropriate dosage, whereas for pregabalin it is 300 
mg/day (Ittichaikulthol, 2009). When compared to ketamine (low dose infusion), 
gabapentin seems to improve pain scores, but either drug seems equally efficacious as 
opioid-sparing agents (Sen, 2009; Pirim, 2006). For gabapentin, side effects include dizziness 
and sedation, and for ketamine, side effects include sleep disorders, hallucinations and a 
condition known as ”dissociative anaesthesia” (to feel present, yet distant; to feel pain, yet 
not to care). When used within proposed dose limits, these side effects are exceedingly rare. 
The alpha-2 antagonist dexmedetomidine may be used as a continuous infusion during 
surgery or as an effective adjuvant to iv PCA morphine after abdominal hysterectomy, 
decreasing pain levels without increasing the incidence of side effects such as sedation or 
hemodynamic instability (Gurbet, 2006; Lin, 2009). Intraoperative dexmedetomidine may 
also reduce the risk of postoperative shivering (Elvan, 2008). Other CNS-active drugs such 
as droperidol, cyclizine and promethazine reduce postoperative morphine consumption and 
the frequency of nausea and vomiting compared to placebo (Chia, 2004; Lo, 2005). The 
biologically active drug melatonin, which is used for circadian rhythms and sleep, has 
recently been highlighted in two interesting studies. When given as an oral dose of 5 mg the 
night before and one hour before surgery, it has reduced opioid requirements and 
postoperative anxiety, and patients regain their circadian rhythm more quickly after surgery 
(Caumo, 2007). Given the demonstration that melatonin has both analgesic, anti-
inflammatory, and anxiolytic properties, and that higher anxiety makes the control of 
postoperative pain more difficult, one can hypothesize that melatonin is a promising agent 
to improve the control of postoperative pain. The efficacy of melatonin equals that of 
clonidine after abdominal hysterectomy (Caumo, 2009). Finally, intravenous lidocaine has 
both analgesic and antiinflammatory properties, which decrease the upregulation of 
proinflammatory cytokines, but clinical results have been disappointing (Yardeni, 2009; 
Bryson, 2010). 

5.5 Acupuncture 

Intraoperative use of acupuncture has been investigated and has been found to have no 
value in abdominal hysterectomy (Table 1). However, when applying classical needle 
acupuncture, electroacupuncture or capsicum plaster at certain acupoints (Zusanli, ST-36) 
preoperatively or postoperatively after abdominal hysterectomy, requests for morphine and 
antiemetics are significantly reduced (Lin, 2002; Kim, 2006; Grube, 2009). Other studies 
using electroacupuncture at 10 Hz have failed to confirm these findings, suggesting that 
acupuncture points need to be clearly defined and that the procedure itself requires special 
knowledge to perform (El-Rakshy, 2009). 

5.6 Local anaesthetic techniques 

The paradigm of blocking nerve conduction at the site of injury without the need for 
additional systemic analgesics is an enduring and very enticing proposition. While the need 
for such techniques are decidedly relevant in scenarios with considerable tissue damage 
such as conventional laparotomy, it seems appropriate to consider their use in laparoscopic 
surgery as well. The overall efficacy of local anaesthetic infiltration around the surgical 
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wound is not entirely convincing. The main problem is duration of action, which is usually 
only a few hours. Due to the enhanced blood flow caused by inflammation, instilled drugs 
are washed out very quickly. For this reason, continuous catheter solutions seem promising 
(Gomez Rios, 2009). The placement of the catheter, however, is important and must be 
situated above the fascia to have any effect (Hafizoglu, 2008; Perniola, 2009). The 
physiological reason is perfectly straightforward, since most pain-conducting nerves are 
located in this area. 

5.7 Transverse Abdominis Plane (TAP) block 

The administration of various forms of TAP blocks has attracted a substantial interest 
during the last decade. The emergence of anaesthetic ultrasound, the simplicity of the block 
and the rapid effect on postoperative pain following many abdominal procedures are 
among the primary movers for the widespread use of the TAP block (Petersen, 2010; 
Børglum, 2011, Koscielniak-Nielsen, 2011). The block has evolved from an abdominal wall 
block administered blindly and based on anatomical landmarks to an ultrasound guided 
block, where the spread of the injectate can be seen to be deposited in the right 
compartment; i.e. in the neurovascular plane between the internal oblique and the 
transversus abdominis muscles (Rafi, 2001; McDonnell, 2007; Petersen, 2010). Recently, the 
block has been refined and described in more detail when the aim of various studies was to 
expand and ensure the analgesic efficacy of the block to cover the entire abdominal wall 
(Th6-Th12(L1)) (Hebbard, 2010; Børglum, 2011). Most interestingly, the TAP block 
administered blindly prior to surgical incision for total abdominal hysterectomy using the 
double loss-of-resistance technique together with the traditional landmark assistance has 
been proven to provide superior analgesia when compared to a placebo group (Carney, 
2008). Patients in the active group had reduced 48-h morphine requirements, and a longer 
time to first PCA morphine request. Postoperative VAS pain scores at rest and on movement 
were reduced after TAP block at most time points assessed (over 48 hours) (Carney, 2008). It 
would seem that promising results in this area could merit further studies. An internet 
search provided proof to this matter, since novel studies registered on ClinicalTrials.com 
exhibited research projects concerning laparoscopic vaginal hysterectomy and the efficacy of 
pre-operative TAP block on postoperative pain management. In addition, it would seem 
plausible that other types of truncal blocks such as ultrasound-guided thoracic paravertebral 
(TPV) blocks and rectus sheath blocks could well provide benefits in postoperative pain 
management following either abdominal or laparoscopic hysterectomy. Recently, TPV and 
rectus sheath blocks were given grade B and A recommendations for ultrasound guidance 
(United States Agency for health Care Policy and Research), respectively (Abrahams, 2010). 
An anatomically more caudal, but equally effective block option is bilateral ilioinguinal 
nerve block (Oriola, 2007). Thus, it seems straightforward to include any of these blocks in a 
multimodal analgesic regime. 

5.8 Postoperative Nausea And Vomiting (PONV) 

Nausea and vomiting rank high among feared postoperative complaints. Even to this day, 
they are also among the most common after any kind of hysterectomy. PONV may be 
caused by a variety of factors (Table 2). Commonly used algorithms for prevention should 
be taken as guidelines rather than statements of fact, because new techniques have changed 
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combination of gabapentin and a cox-2 inhibitor seems to be superior to either single agent 
for postoperative pain, as well as improvements in mood and sleep quality (Gilron, 2005). 
For gabapentin, 1200 mg/day is the appropriate dosage, whereas for pregabalin it is 300 
mg/day (Ittichaikulthol, 2009). When compared to ketamine (low dose infusion), 
gabapentin seems to improve pain scores, but either drug seems equally efficacious as 
opioid-sparing agents (Sen, 2009; Pirim, 2006). For gabapentin, side effects include dizziness 
and sedation, and for ketamine, side effects include sleep disorders, hallucinations and a 
condition known as ”dissociative anaesthesia” (to feel present, yet distant; to feel pain, yet 
not to care). When used within proposed dose limits, these side effects are exceedingly rare. 
The alpha-2 antagonist dexmedetomidine may be used as a continuous infusion during 
surgery or as an effective adjuvant to iv PCA morphine after abdominal hysterectomy, 
decreasing pain levels without increasing the incidence of side effects such as sedation or 
hemodynamic instability (Gurbet, 2006; Lin, 2009). Intraoperative dexmedetomidine may 
also reduce the risk of postoperative shivering (Elvan, 2008). Other CNS-active drugs such 
as droperidol, cyclizine and promethazine reduce postoperative morphine consumption and 
the frequency of nausea and vomiting compared to placebo (Chia, 2004; Lo, 2005). The 
biologically active drug melatonin, which is used for circadian rhythms and sleep, has 
recently been highlighted in two interesting studies. When given as an oral dose of 5 mg the 
night before and one hour before surgery, it has reduced opioid requirements and 
postoperative anxiety, and patients regain their circadian rhythm more quickly after surgery 
(Caumo, 2007). Given the demonstration that melatonin has both analgesic, anti-
inflammatory, and anxiolytic properties, and that higher anxiety makes the control of 
postoperative pain more difficult, one can hypothesize that melatonin is a promising agent 
to improve the control of postoperative pain. The efficacy of melatonin equals that of 
clonidine after abdominal hysterectomy (Caumo, 2009). Finally, intravenous lidocaine has 
both analgesic and antiinflammatory properties, which decrease the upregulation of 
proinflammatory cytokines, but clinical results have been disappointing (Yardeni, 2009; 
Bryson, 2010). 

5.5 Acupuncture 

Intraoperative use of acupuncture has been investigated and has been found to have no 
value in abdominal hysterectomy (Table 1). However, when applying classical needle 
acupuncture, electroacupuncture or capsicum plaster at certain acupoints (Zusanli, ST-36) 
preoperatively or postoperatively after abdominal hysterectomy, requests for morphine and 
antiemetics are significantly reduced (Lin, 2002; Kim, 2006; Grube, 2009). Other studies 
using electroacupuncture at 10 Hz have failed to confirm these findings, suggesting that 
acupuncture points need to be clearly defined and that the procedure itself requires special 
knowledge to perform (El-Rakshy, 2009). 

5.6 Local anaesthetic techniques 

The paradigm of blocking nerve conduction at the site of injury without the need for 
additional systemic analgesics is an enduring and very enticing proposition. While the need 
for such techniques are decidedly relevant in scenarios with considerable tissue damage 
such as conventional laparotomy, it seems appropriate to consider their use in laparoscopic 
surgery as well. The overall efficacy of local anaesthetic infiltration around the surgical 
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wound is not entirely convincing. The main problem is duration of action, which is usually 
only a few hours. Due to the enhanced blood flow caused by inflammation, instilled drugs 
are washed out very quickly. For this reason, continuous catheter solutions seem promising 
(Gomez Rios, 2009). The placement of the catheter, however, is important and must be 
situated above the fascia to have any effect (Hafizoglu, 2008; Perniola, 2009). The 
physiological reason is perfectly straightforward, since most pain-conducting nerves are 
located in this area. 

5.7 Transverse Abdominis Plane (TAP) block 

The administration of various forms of TAP blocks has attracted a substantial interest 
during the last decade. The emergence of anaesthetic ultrasound, the simplicity of the block 
and the rapid effect on postoperative pain following many abdominal procedures are 
among the primary movers for the widespread use of the TAP block (Petersen, 2010; 
Børglum, 2011, Koscielniak-Nielsen, 2011). The block has evolved from an abdominal wall 
block administered blindly and based on anatomical landmarks to an ultrasound guided 
block, where the spread of the injectate can be seen to be deposited in the right 
compartment; i.e. in the neurovascular plane between the internal oblique and the 
transversus abdominis muscles (Rafi, 2001; McDonnell, 2007; Petersen, 2010). Recently, the 
block has been refined and described in more detail when the aim of various studies was to 
expand and ensure the analgesic efficacy of the block to cover the entire abdominal wall 
(Th6-Th12(L1)) (Hebbard, 2010; Børglum, 2011). Most interestingly, the TAP block 
administered blindly prior to surgical incision for total abdominal hysterectomy using the 
double loss-of-resistance technique together with the traditional landmark assistance has 
been proven to provide superior analgesia when compared to a placebo group (Carney, 
2008). Patients in the active group had reduced 48-h morphine requirements, and a longer 
time to first PCA morphine request. Postoperative VAS pain scores at rest and on movement 
were reduced after TAP block at most time points assessed (over 48 hours) (Carney, 2008). It 
would seem that promising results in this area could merit further studies. An internet 
search provided proof to this matter, since novel studies registered on ClinicalTrials.com 
exhibited research projects concerning laparoscopic vaginal hysterectomy and the efficacy of 
pre-operative TAP block on postoperative pain management. In addition, it would seem 
plausible that other types of truncal blocks such as ultrasound-guided thoracic paravertebral 
(TPV) blocks and rectus sheath blocks could well provide benefits in postoperative pain 
management following either abdominal or laparoscopic hysterectomy. Recently, TPV and 
rectus sheath blocks were given grade B and A recommendations for ultrasound guidance 
(United States Agency for health Care Policy and Research), respectively (Abrahams, 2010). 
An anatomically more caudal, but equally effective block option is bilateral ilioinguinal 
nerve block (Oriola, 2007). Thus, it seems straightforward to include any of these blocks in a 
multimodal analgesic regime. 

5.8 Postoperative Nausea And Vomiting (PONV) 

Nausea and vomiting rank high among feared postoperative complaints. Even to this day, 
they are also among the most common after any kind of hysterectomy. PONV may be 
caused by a variety of factors (Table 2). Commonly used algorithms for prevention should 
be taken as guidelines rather than statements of fact, because new techniques have changed 
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the foundation for the specific frequencies of PONV cited in the algorithms (Eberhart, 2000; 
Gan, 2007). Another methodological problem is frequency of PONV, which often differs 
considerably (0-80%) in comparable studies. The good part of the story is that PONV usually 
abates within 24 hours, but because of its frequency and enormous impact on well-being, 
clinicians must hold a strong focus on its prevention. While studies on PONV are 
heterogeneous, randomized data suggest that combinations of at least two antiemetics are 
effective for prophylaxis, reducing the risk of PONV to less than 20% (Piper, 2003; Chu, 
2008). Antiemetics may also with advantage be added to patient-controlled analgesia infu-
sions (Boonmak, 2007). The specific type of antiemetic is less important and should be 
guided by the desired effect and potential side effects (Bilgin, 2010). For instance, when 
PONV may be aggravated by anxiety, a benzodiazepine or sedative antiemetic is preferable 
(Elhakim, 2009; Fujii 2010; Huh, 2010). Antiemetics used for prophylaxis may also be used 
for treatment. Again, the use of acupuncture has reliably been shown to prevent PONV. Of 
special importance is the P6 point at the wrist (Frey, 2009; Kim, 2011). The Korean K-D2 or 
auricular points are equally useful (Ki, 2002; Kim, 2003). 

DEFINITE risk factors for PONV  
Females Non-smokers 

Previous PONV Motion sickness 
Opioids Inhalational anaesthetics and N2O 

Neostigmine General anaesthesia 
Prolonged surgery  

PRESUMED risk factors for PONV  
Hormonal imbalance Obesity 

Pain Anxiety 
Early mobilization and transport Laparoscopy 

Table 2. Definite or presumed risk factors for PONV in females undergoing hysterectomy. 

Benzodiazepines Propofol Chlorpromazine 
Antihistamines Droperidol, haloperidol Metoclopramide 
Dexamethasone Serotonine antagonists Ephedrine 

Effective pain management P6 acupressure  

Table 3. Modalities in prevention and treatment of PONV. 

5.9 Development of chronic pain 

Chronic pain is frequently observed several months after laparotomy (7 to 37%, depending 
on incision) (Perkins, 2000); the most apparent cause is direct nerve damage by severance or 
compression, leading to a host of nerve changes including peripheral receptor and spinal 
neuron changes, hyperalgesia/allodynia, ectopic activity and wind-up phenomena. 
Prevention is of key importance, since major breakthroughs in treatment have not yet 
emerged. In spite of an enormous amount of literature dealing with the prevention, 
pathophysiology and treatment of chronic pain, we are still at the very beginning of our 
understanding. Every effort should therefore be directed at minimally invasive surgical 
techniques. Persistent nerve damage resulting from epidural, spinal or regional anaesthesia 
is exceedingly rare and occurs in the order of 1:5000. Transient nerve damage (neuropraxia) 
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lasting weeks to months is more common following regional anaesthesia, but the incidence 
is largely unknown. Its pathophysiology also remains murky but may include compression 
or stretching effects of nerve fibres, toxic effects of local anaesthetic drugs, and an inherent 
increased susceptibility to compression effects (known as HNPP, hereditary liability to 
neuropathic pressure palsies). Patients having HNPP often complain of prolonged dys-
aesthesias, wrist pain, and strange sensory sensations after even banal experiences. Nerve 
damage resulting from inadequate positioning during surgery in the lithotomy position, for 
instance, may be prevented by soft padding, frequent movement during surgery, and 
continuous monitoring of vascular supply by pulse oximetry. Brachial plexus damage may 
occur if arms are hyperextended from the axis of the body in steep Trendelenburg 
positioning (Ben-David, 1997). 

6. Administrative logistics 
6.1 Fast-track protocols 

The concept of a fast-track surgical protocol for hysterectomy was introduced by Kehlet and 
associates a decade ago (Møller, 2001). The protocol included optimized information, well-
defined anaesthesia and fluid therapy, early mobilization, early food intake and the concept 
of multimodal pain treatment. The idea was to combine several modalities of analgesic 
techniques, systemic to neuraxial, in order to harvest tbe benefits of synergistic effects. 
Using these concepts, the authors were even then able to optimize length of stay in 
abdominal hysterectomy to approximate that of laparoscopically-assisted vaginal 
hysterectomy, which strongly suggests that 1) the concept works, and that 2) benefits from 
randomized trials were until then not adequately transformed and utilized in clinical 
practice. Patients were simply not asked to get out of bed and take care of themselves, in 
spite of several well-meaning treatments and preventive measures that should facilitate 
ambulation and self-sufficiency. While the concept of fast-track protocols have continued to 
expand in recent years, there are however limits to the number of complaints that can be 
prevented by this paradigm. In a comprehensive cohort study looking at the immediate 
recovery profile after abdominal hysterectomy, several important points emerge (Jensen, 
2009): 25% experience severe pain in spite of preoperatively placed epidurals, but only 8% 
experience PONV (patients were pretreated with three antiemetics). However, a 
complicated recovery, defined as the presence of severe complaints (pain or PONV), with 
more than five treatment interventions in the postanaesthesia care unit or a length of stay 
more than two hours, was observed in half the patients. The patency of the epidural was a 
key issue, and failed epidurals or patients not wishing/having epidurals were at 
particularly high risk of complaints. Inadequate pain treatment was the principal factor 
responsible for prolonged stay in the postanaesthesia care unit, causing increased opioid 
demands, nausea, dependency on oxygen supply, and sedation. Recent studies rightfully 
discuss the optimal surgical and anaesthetic techniques, but there are no clear answers 
(Sarmini, 2005; Abdelmonem, 2006; Wodlin, 2011). Spinal anaesthesia has some advantages 
to general anaesthesia by reducing immediate postoperative discomfort, opioid demands 
and duration of sick leave, but spinal opioids increase the risk of itching, with no differences 
in PONV (Wodlin, 2011a; Wodlin, 2011b). A similar fast-track study seems to imply that 
total intravenous anaesthesia may be superior to inhalational anaesthesia by reducing 
nausea, length of hospital stay, and duration of an indwelling urinary catheter (Kroon, 
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the foundation for the specific frequencies of PONV cited in the algorithms (Eberhart, 2000; 
Gan, 2007). Another methodological problem is frequency of PONV, which often differs 
considerably (0-80%) in comparable studies. The good part of the story is that PONV usually 
abates within 24 hours, but because of its frequency and enormous impact on well-being, 
clinicians must hold a strong focus on its prevention. While studies on PONV are 
heterogeneous, randomized data suggest that combinations of at least two antiemetics are 
effective for prophylaxis, reducing the risk of PONV to less than 20% (Piper, 2003; Chu, 
2008). Antiemetics may also with advantage be added to patient-controlled analgesia infu-
sions (Boonmak, 2007). The specific type of antiemetic is less important and should be 
guided by the desired effect and potential side effects (Bilgin, 2010). For instance, when 
PONV may be aggravated by anxiety, a benzodiazepine or sedative antiemetic is preferable 
(Elhakim, 2009; Fujii 2010; Huh, 2010). Antiemetics used for prophylaxis may also be used 
for treatment. Again, the use of acupuncture has reliably been shown to prevent PONV. Of 
special importance is the P6 point at the wrist (Frey, 2009; Kim, 2011). The Korean K-D2 or 
auricular points are equally useful (Ki, 2002; Kim, 2003). 

DEFINITE risk factors for PONV  
Females Non-smokers 

Previous PONV Motion sickness 
Opioids Inhalational anaesthetics and N2O 

Neostigmine General anaesthesia 
Prolonged surgery  

PRESUMED risk factors for PONV  
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Table 2. Definite or presumed risk factors for PONV in females undergoing hysterectomy. 

Benzodiazepines Propofol Chlorpromazine 
Antihistamines Droperidol, haloperidol Metoclopramide 
Dexamethasone Serotonine antagonists Ephedrine 

Effective pain management P6 acupressure  
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5.9 Development of chronic pain 

Chronic pain is frequently observed several months after laparotomy (7 to 37%, depending 
on incision) (Perkins, 2000); the most apparent cause is direct nerve damage by severance or 
compression, leading to a host of nerve changes including peripheral receptor and spinal 
neuron changes, hyperalgesia/allodynia, ectopic activity and wind-up phenomena. 
Prevention is of key importance, since major breakthroughs in treatment have not yet 
emerged. In spite of an enormous amount of literature dealing with the prevention, 
pathophysiology and treatment of chronic pain, we are still at the very beginning of our 
understanding. Every effort should therefore be directed at minimally invasive surgical 
techniques. Persistent nerve damage resulting from epidural, spinal or regional anaesthesia 
is exceedingly rare and occurs in the order of 1:5000. Transient nerve damage (neuropraxia) 
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lasting weeks to months is more common following regional anaesthesia, but the incidence 
is largely unknown. Its pathophysiology also remains murky but may include compression 
or stretching effects of nerve fibres, toxic effects of local anaesthetic drugs, and an inherent 
increased susceptibility to compression effects (known as HNPP, hereditary liability to 
neuropathic pressure palsies). Patients having HNPP often complain of prolonged dys-
aesthesias, wrist pain, and strange sensory sensations after even banal experiences. Nerve 
damage resulting from inadequate positioning during surgery in the lithotomy position, for 
instance, may be prevented by soft padding, frequent movement during surgery, and 
continuous monitoring of vascular supply by pulse oximetry. Brachial plexus damage may 
occur if arms are hyperextended from the axis of the body in steep Trendelenburg 
positioning (Ben-David, 1997). 

6. Administrative logistics 
6.1 Fast-track protocols 

The concept of a fast-track surgical protocol for hysterectomy was introduced by Kehlet and 
associates a decade ago (Møller, 2001). The protocol included optimized information, well-
defined anaesthesia and fluid therapy, early mobilization, early food intake and the concept 
of multimodal pain treatment. The idea was to combine several modalities of analgesic 
techniques, systemic to neuraxial, in order to harvest tbe benefits of synergistic effects. 
Using these concepts, the authors were even then able to optimize length of stay in 
abdominal hysterectomy to approximate that of laparoscopically-assisted vaginal 
hysterectomy, which strongly suggests that 1) the concept works, and that 2) benefits from 
randomized trials were until then not adequately transformed and utilized in clinical 
practice. Patients were simply not asked to get out of bed and take care of themselves, in 
spite of several well-meaning treatments and preventive measures that should facilitate 
ambulation and self-sufficiency. While the concept of fast-track protocols have continued to 
expand in recent years, there are however limits to the number of complaints that can be 
prevented by this paradigm. In a comprehensive cohort study looking at the immediate 
recovery profile after abdominal hysterectomy, several important points emerge (Jensen, 
2009): 25% experience severe pain in spite of preoperatively placed epidurals, but only 8% 
experience PONV (patients were pretreated with three antiemetics). However, a 
complicated recovery, defined as the presence of severe complaints (pain or PONV), with 
more than five treatment interventions in the postanaesthesia care unit or a length of stay 
more than two hours, was observed in half the patients. The patency of the epidural was a 
key issue, and failed epidurals or patients not wishing/having epidurals were at 
particularly high risk of complaints. Inadequate pain treatment was the principal factor 
responsible for prolonged stay in the postanaesthesia care unit, causing increased opioid 
demands, nausea, dependency on oxygen supply, and sedation. Recent studies rightfully 
discuss the optimal surgical and anaesthetic techniques, but there are no clear answers 
(Sarmini, 2005; Abdelmonem, 2006; Wodlin, 2011). Spinal anaesthesia has some advantages 
to general anaesthesia by reducing immediate postoperative discomfort, opioid demands 
and duration of sick leave, but spinal opioids increase the risk of itching, with no differences 
in PONV (Wodlin, 2011a; Wodlin, 2011b). A similar fast-track study seems to imply that 
total intravenous anaesthesia may be superior to inhalational anaesthesia by reducing 
nausea, length of hospital stay, and duration of an indwelling urinary catheter (Kroon, 
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2010). The case for early urinary catheter removal, however, is offset by an increased risk of 
urinary retention episodes requiring re-catheterisation (Chai, 2011). 

6.2 The economics of hysterectomy 

Hot on the heels of the fast-track protocols, hospital administrators have become aware of 
the potential to reap the benefits of this new paradigm. Optimal logistics in the surgical 
suite, short durations of surgery, few necessary interventions or short length of stay in the 
postanaesthesia care unit are pivotal issues for increasing the number of surgeries that can 
be performed in a day. In the surgical ward, severity of activity-limiting and treatment-
necessary complaints determine, besides surgical complications, the degree of observation 
and the level of competency that needs to be present, and ultimately the length of hospital 
stay. This length of stay in turn determines which days elective patients can be scheduled 
for surgery (typically monday through wednesday), so that only residual problems persist 
in the weekend and a clean slate of patients can be admitted the following monday 
(Roumm, 2005). Day surgery may be placed in the extreme end of the spectrum, facilitating 
quick patient flow, fewer overnight beds and lower costs (Levy, 2005), while complicated 
(acute, laparotomic) surgery may be placed in the other end. From the administrative point, 
the balance between the two extremes is as delicate as a double-edged sword: day surgery 
may reduce costs per patient, but increasing number of patients puts considerable pressure 
on optimized flow, well-functioning protocols, teamwork, the implementation of lean 
principles, patient profiles (ASA health status 1-2), and staff enthusiasm. Complicated cases 
puts pressure on staff competency, individual solutions and across-department collabo-
rations. It is for these very reasons that medical technology assessments are important in 
determining the true logistical value of new anaesthetic or surgical techniques, because each 
new intervention affects the entire system of people and work descriptions in the surgical 
food chain. Studies investigating financial costs, e.g. the introduction of robotic surgery, 
should not uncritically be taken at face value: they often fail to take these issues into account 
and merely represent fictive scenarios that may or may not be applicable (Barnett, 2010; 
Oehler, 2011). In a wider perspective, the cost for the society may not be reflected in the 
immediate hospital costs. A recent study suggests that the majority of women extend their 
sick leave beyond the recommended period on their own initiative, despite the ward's long 
recommended period of sick leave (Johansen, 2008). 

7. Conclusions 
From the topics discussed above, several unmet patient needs and clear avenues of research 
still need to be pursued; even though multimodal, evidence-based treatment regimens are 
conducted efficiently and in detail, many patients still suffer from unacceptable postopera-
tive complaints. The reasons are complex and include definite limitations in the current 
potentials of anaesthesia and surgery, stress response, variability among patients in psycho-
logical or genetic disposition, and downright treatment failures or withdrawals because of 
unacceptable side effects. Certain surgical techniques are related to more complaints. 
Pharmacologically, new drugs have not lived up to their potential to facilitate opioid-free 
analgesia. Recent advances in local anaesthetic techniques such as the transverse abdominis 
plane block may help solve this problem, but we are still in want of a magic bullet to 
alleviate nausea, dizziness, exhaustion and failed ambulation. From a patient perspective, 
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there is a need for adequate information to properly balance expectations and coping 
strategies, and a need for focused postoperative follow-up, since people are nowadays 
discharged early with health complaints and limitations in activities of daily living 
persisting for weeks or even months after surgery. A useful method for transferring 
procedure-specific evidence from controlled studies into the very real and heterogeneous 
world of uncontrolled patients and health care professionals is also highly welcomed. Can 
we succeed in this? Only the future will tell. 
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1. Introduction 
Hysterectomy, removal of the uterus, has traditionally been regarded as the definitive 
surgical treatment for heavy menstrual bleeding. And is one of the most commonly 
performed operations in the UK. (Marjoribanks, 2006) Whilst menstrual disorders are the 
most frequent reasons for performing hysterectomy other common indications include 
chronic pelvic pain, fibroids, malignancy of the uterus, cervix or ovaries and genital 
prolapse. Hysterectomy is a major surgical procedure with potential for significant 
physical and emotional complications. It also carries additional social and economic costs. 
(Lethaby, 1999)  

Hysterectomy rates have been decreasing in recent years, but there remain large variations 
in population-based rates of hysterectomy across primary care organisations in England, 
from fewer than 10 per 100,000 to 100 per 100,000 in female populations. (Information for 
hospital episode statistics) Although hysterectomies were originally all performed via the 
abdominal route, alternative types of hysterectomy (for example vaginal and laparoscopic 
hysterectomies) are increasingly popular, particularly when carried out for benign disease. 
Vaginal hysterectomy is the procedure of choice for uterovaginal prolapse amongst 
practitioners in the UK. (Jha, 2007) This move away from abdominal surgery is in part due 
to the less invasive nature of the vaginal and laparoscopic procedures which, as a result, 
produce arguably better outcomes: an effect most marked when considering post-operative 
recovery. Current evidence on the safety and efficacy of laparoscopic techniques for 
hysterectomy (including laparoscopic-assisted vaginal hysterectomy, laparoscopic 
hysterectomy, laparoscopic supracervical hysterectomy and total laparoscopic 
hysterectomy) appears adequate to support their use, provided arrangements are in place 
for consent, audit and clinical governance. 

Although hysterectomy is generally considered safe several possible complications are 
associated with the procedure. These complications can result in mild to severe morbidity 
and even (in rare cases) mortality. Although their incidence is low, it is important to be 
aware of the immediate and longer-term complications that may arise from hysterectomy. 
Immediate complications include haemorrhage, bladder and ureteric injury, bowel injury, 
infection and venous thromboembolism. Long-term complications include the psychological 
and emotional aspects of such surgery in addition to complications arising from the surgical 
menopause and the use of hormone replacement therapies. 
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In recent years there has been increasing pressure on the health service for faster return to 
normal activity following major surgical procedures including hysterectomy, irrespective of 
the route of surgery. Demand for these changes has been driven not only by economic 
considerations but also by the healthcare needs of working population. There is also greater 
awareness among women undergoing major surgery, presumably due to increased health 
education, about the need for faster recovery. In order to ensure a safe and quick recovery 
after surgery effective preoperative preparation and intraoperative planning are essential 
and it is important that the patient play an active role in this pathway. It is against this 
background that enhanced recovery after surgery (ERAS) has been discussed in this chapter, 
with special emphasis on hysterectomy. 

2. ERAS overview 
In recent years the concept of ‘Enhanced Recovery After Surgery’ (ERAS), initially pioneered in 
colonic surgery by Kehlet et al. (2008) has led to great improvements in postoperative recovery. 

Enhanced Recovery after Surgery (or ‘Fast-track’ surgery) is an evidence-based, 
multidisciplinary approach to perioperative care. It aims to empower the patient to take an 
active role in their own care and integrates preoperative, intraoperative and postoperative 
techniques to reduce the stress response to surgery. These interventions help to lessen the 
degree of organ dysfunction postoperatively. This can lead to reduced complication rates 
and better overall recovery from surgery which in turn allows earlier hospital discharge 
without an increase in perioperative morbidity. As well as being an indicator of quicker 
postoperative recovery, and therefore earlier return to normal activity, reduced hospital stay 
also increases NHS productivity and reduces the risk of hospital acquired infection. (NHS 
Better Care, 2011 & Delgado- Rodriguez, 1990) 

2.1 The stress response 

It is thought that one of the primary causes of postoperative morbidity in an otherwise 
uncomplicated surgical procedure is the system of reactive changes to injury or trauma 
known as the surgical stress response. (Kehlet M, 1997) This is a complex neuroendocrine 
response mediated by the sympathetic autonomic nervous system and hypothalamic-
pituitary axis and involving activation of several biological cascade systems (See below). 
The stress response is commenced within minutes of hysterectomy, first with 
adrenocorticotrophic hormone (ACTH) stimulating increased cortisol production, and 
within the next few hours with increased interleukin levels in the circulation. The 
magnitude of the reaction is dependent on the degree of trauma meaning that significant 
differences in the response are seen between vaginal or laparoscopic hysterectomies and 
open procedures. We will now discuss in more detail the various constituents of the stress 
response resulting from hysterectomy procedures.  

2.2 Constituents of the stress response 

2.2.1 Initiation 

Somatic and autonomic afferents from the area of trauma (or surgery) activate both the 
sympathetic nervous system and the hypothalamic-pituitary axis initiating both systems of 
response. 
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Fig. 1. The Stress Response in Hysterectomy 

2.2.2 Sympathoadrenal response 

Hypothalamic activation of the sympathetic nervous system leads to increased 
catecholamine secretion from the adrenal medulla. There is also spillover of norepinephrine 
into the circulation from the presynaptic nerve terminals. This results in cardiovascular 
effects such as tachycardia and hypertension as well as modifications in end organs, namely 
the liver, pancreas and kidneys. 

2.2.3 Endocrine response 

There is increased secretion of ACTH and growth hormone from the anterior pituitary gland 
and arginine vasopressin (AVP) from the posterior pituitary. These hormones have effects 
on target organs including increased cortisol and aldosterone secretion from the adrenal 
cortex. Furthermore, the usual negative feedback mechanism between ACTH and cortisol 
fails postoperatively and there is a persistent rise in the concentrations of both hormones. A 
catabolic state results in which substrates are mobilised to release energy sources and salt 
and water are retained to increase the intravascular fluid volume. Specifically, cortisol 
promotes protein catabolism and gluconeogenesis and reduces glucose use by cells thus 
creating an increase in blood glucose levels. These actions are augmented by an inhibition of 
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the liver, pancreas and kidneys. 

2.2.3 Endocrine response 

There is increased secretion of ACTH and growth hormone from the anterior pituitary gland 
and arginine vasopressin (AVP) from the posterior pituitary. These hormones have effects 
on target organs including increased cortisol and aldosterone secretion from the adrenal 
cortex. Furthermore, the usual negative feedback mechanism between ACTH and cortisol 
fails postoperatively and there is a persistent rise in the concentrations of both hormones. A 
catabolic state results in which substrates are mobilised to release energy sources and salt 
and water are retained to increase the intravascular fluid volume. Specifically, cortisol 
promotes protein catabolism and gluconeogenesis and reduces glucose use by cells thus 
creating an increase in blood glucose levels. These actions are augmented by an inhibition of 
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insulin secretion from the β cells of the pancreas during surgery and a postoperative state of 
insulin resistance in the cells. A reduction in the effects of insulin means reduced uptake of 
glucose into adipose tissue and muscle and reduced glucose storage in the form of glycogen 
and triglycerides as well as additional catabolic effects on protein and lipids. Glucagon 
release from the pancreas results in further breakdown of glycogen and muscle. Growth 
hormone, mainly mediated through insulin-like growth factors (IGFs) such as IGF-1, also 
has anti-insulin effects and promotes lipolysis, furthering the general catabolic state during 
and after surgery. 

Increased secretion of AVP by the posterior pituitary gland in response to trauma promotes 
water retention in the kidneys resulting in more concentrated urine. Increased renin 
secretion by the juxtaglomerular apparatus of the kidneys (partly due to sympathetic 
activation) adds to this effect by converting angiotensin I to angiotensin II which then 
stimulates aldosterone secretion from the adrenal cortex. Aldosterone amplifies sodium and 
water reabsorption by the kidneys. 

This osmotic diuresis combined with the hypoinsulinaemia and relative insulin resistance 
occurring intra- and postoperatively is particularly problematic in diabetic patients who can 
suffer perioperatively from ketoacidosis or hyperosmolar syndrome. 

Changes in the thyroid hormones, gonadotrophins, prolactin and β-endorphin also take 
place in response to surgery but these are not central to the present discussion. 

Cytokines are a group of low molecular weight proteins including the interleukins (IL), 
interferons and tumour necrosis factor (TNF). They play a major role in immunity and 
inflammation, acting on target cell receptors both locally and systemically. Initially, IL-1 and 
TNF-α are released from activated macrophages and monocytes in damaged tissues. This 
triggers further cytokine release, particularly IL-6, the main cytokine causing the systemic 
changes comprising the acute phase response. Production of IL-6 increases within 30 to 60 
minutes of the start of surgery and its serum concentration is in direct proportion to the 
degree of tissue damage occurring. Cytokines also mediate other effects such as fever, 
granulocytosis and haemostasis. 

2.2.4 Summary 

The stress response is characterised by catabolism, fluid retention, pain, immunosupression 
and coagulatory system changes favouring coagulation and thrombosis. In addition, there is 
increased cardiac work due to autonomic activation, impaired pulmonary function and 
gastrointestinal dysfunction including nausea and ileus. 

In terms of development the changes described above were likely to have evolved to help 
survival of an injured animal, mobilising stored body fuels and activating repair 
processes. In modern medicine, however, it is argued that these systems are more likely to 
have negative effects, catabolising cell mass and disrupting physiological reserve. These 
factors could greatly impede the recovery process after hysterectomy. In recent years 
research has been done into perioperative interventions to modify the response in an 
attempt to reduce postoperative morbidity. Addressing the stress response to surgery 
constitutes a major part of the ERAS system. We go on to discuss these in more detail in 
the next section. 
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2.3 Components of the ERAS system 

Enhanced recovery after surgery is a comprehensive programme combining many facets, 
each of which has been individually explored and validated. (Enhanced Recovery 
Partnership Programme, 2010) The system relies on full cooperation of the multidisciplinary 
team throughout. This allows a smooth operative journey from patient preparation (starting 
prior to hospital referral) to a proactive approach to analgesia, nutrition and mobilization on 
the hospital ward postoperatively. 

2.3.1 Preoperative factors 

2.3.1.1 Preoperative assessment/optimization 

As shown by the American Society of Anesthesiologists’ (ASA) grading system, a patients’ 
preoperative physical status plays a key role in predicting their overall perioperative 
outcome. A normal healthy patient (ASA I) has an absolute surgical mortality risk of 0.1%. 
This risk increases to 1.8% for patients with severe systemic diseases such as chronic 
obstructive pulmonary disease (COPD), who would be graded ASA III. (ASA Task Force 
publication, 2002) It is therefore vital to optimise women’s physical (as well as 
psychological) condition prior to undertaking the hysterectomy procedure. The first step in 
doing this is to quantify each individual woman’s risk from the surgical procedure planned: 
an assessment which may involve further investigations depending on the patient’s 
comorbidities. Women with asthma or COPD, for example, may need specialist tests of 
pulmonary function; women with known heart murmurs or a degree of cardiac failure may 
need cardiac investigations. Optimising comorbidities is a key step in hysterectomy 
planning. Patients undergoing hysterectomy due to menorrhagia or malignancy may 
require correction of anaemia with iron therapy, blood transfusion or other measures. 
Similarly, optimisation of diabetic control and nutritional status preoperatively can yield 
benefits in operative outcome.  

In all cases complete risk assessment must be carried out for venous thromboembolism 
(VTE) and appropriate measures must be in place for thromboprophylaxis prior to 
commencing surgery, in accordance with national guidance. (NICE Guidance CG92, 2011) 

Lastly, as part of the preoperative evaluation process, the type and route of surgery planned 
must be carefully considered, along with the indications for surgery and any alternatives to 
surgery in each case. This involves full discussion with the patient, ensuring their 
understanding and consent at each stage. Patient education, including information regarding 
the anticipated postoperative course (in particular, analgesia mobilisation and discharge) is 
central to improving postoperative recovery and reducing length of stay. Studies have shown 
that preoperative patient education programmes can work to improve patient outcomes after 
surgery, including significant reductions in the length of hospital stay, and increase patient 
satisfaction with the surgical experience. (Kruzik, 2009 & Jones, 2011) 

2.3.1.2 Preoperative hydration status 

Patients for elective surgery under general anaesthetic are traditionally fasted overnight 
with a view to reducing the volume and acidity of the gastric contents and minimising the 
risk of aspiration. However, it is important that patients are adequately hydrated before 
surgery and research on the subject has found that fasting from midnight is not only 
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secretion by the juxtaglomerular apparatus of the kidneys (partly due to sympathetic 
activation) adds to this effect by converting angiotensin I to angiotensin II which then 
stimulates aldosterone secretion from the adrenal cortex. Aldosterone amplifies sodium and 
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suffer perioperatively from ketoacidosis or hyperosmolar syndrome. 
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place in response to surgery but these are not central to the present discussion. 

Cytokines are a group of low molecular weight proteins including the interleukins (IL), 
interferons and tumour necrosis factor (TNF). They play a major role in immunity and 
inflammation, acting on target cell receptors both locally and systemically. Initially, IL-1 and 
TNF-α are released from activated macrophages and monocytes in damaged tissues. This 
triggers further cytokine release, particularly IL-6, the main cytokine causing the systemic 
changes comprising the acute phase response. Production of IL-6 increases within 30 to 60 
minutes of the start of surgery and its serum concentration is in direct proportion to the 
degree of tissue damage occurring. Cytokines also mediate other effects such as fever, 
granulocytosis and haemostasis. 

2.2.4 Summary 

The stress response is characterised by catabolism, fluid retention, pain, immunosupression 
and coagulatory system changes favouring coagulation and thrombosis. In addition, there is 
increased cardiac work due to autonomic activation, impaired pulmonary function and 
gastrointestinal dysfunction including nausea and ileus. 

In terms of development the changes described above were likely to have evolved to help 
survival of an injured animal, mobilising stored body fuels and activating repair 
processes. In modern medicine, however, it is argued that these systems are more likely to 
have negative effects, catabolising cell mass and disrupting physiological reserve. These 
factors could greatly impede the recovery process after hysterectomy. In recent years 
research has been done into perioperative interventions to modify the response in an 
attempt to reduce postoperative morbidity. Addressing the stress response to surgery 
constitutes a major part of the ERAS system. We go on to discuss these in more detail in 
the next section. 
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2.3 Components of the ERAS system 

Enhanced recovery after surgery is a comprehensive programme combining many facets, 
each of which has been individually explored and validated. (Enhanced Recovery 
Partnership Programme, 2010) The system relies on full cooperation of the multidisciplinary 
team throughout. This allows a smooth operative journey from patient preparation (starting 
prior to hospital referral) to a proactive approach to analgesia, nutrition and mobilization on 
the hospital ward postoperatively. 
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As shown by the American Society of Anesthesiologists’ (ASA) grading system, a patients’ 
preoperative physical status plays a key role in predicting their overall perioperative 
outcome. A normal healthy patient (ASA I) has an absolute surgical mortality risk of 0.1%. 
This risk increases to 1.8% for patients with severe systemic diseases such as chronic 
obstructive pulmonary disease (COPD), who would be graded ASA III. (ASA Task Force 
publication, 2002) It is therefore vital to optimise women’s physical (as well as 
psychological) condition prior to undertaking the hysterectomy procedure. The first step in 
doing this is to quantify each individual woman’s risk from the surgical procedure planned: 
an assessment which may involve further investigations depending on the patient’s 
comorbidities. Women with asthma or COPD, for example, may need specialist tests of 
pulmonary function; women with known heart murmurs or a degree of cardiac failure may 
need cardiac investigations. Optimising comorbidities is a key step in hysterectomy 
planning. Patients undergoing hysterectomy due to menorrhagia or malignancy may 
require correction of anaemia with iron therapy, blood transfusion or other measures. 
Similarly, optimisation of diabetic control and nutritional status preoperatively can yield 
benefits in operative outcome.  

In all cases complete risk assessment must be carried out for venous thromboembolism 
(VTE) and appropriate measures must be in place for thromboprophylaxis prior to 
commencing surgery, in accordance with national guidance. (NICE Guidance CG92, 2011) 

Lastly, as part of the preoperative evaluation process, the type and route of surgery planned 
must be carefully considered, along with the indications for surgery and any alternatives to 
surgery in each case. This involves full discussion with the patient, ensuring their 
understanding and consent at each stage. Patient education, including information regarding 
the anticipated postoperative course (in particular, analgesia mobilisation and discharge) is 
central to improving postoperative recovery and reducing length of stay. Studies have shown 
that preoperative patient education programmes can work to improve patient outcomes after 
surgery, including significant reductions in the length of hospital stay, and increase patient 
satisfaction with the surgical experience. (Kruzik, 2009 & Jones, 2011) 

2.3.1.2 Preoperative hydration status 

Patients for elective surgery under general anaesthetic are traditionally fasted overnight 
with a view to reducing the volume and acidity of the gastric contents and minimising the 
risk of aspiration. However, it is important that patients are adequately hydrated before 
surgery and research on the subject has found that fasting from midnight is not only 
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potentially unnecessary for most patients but may also have negative effects on 
postoperative recovery. (Nygren, 2007) Guidance from anaesthetic associations agrees that, 
in general, clear fluids should be allowed up to two hours before administration of general 
anaesthesia, and light meals up to six hours before and recent ASA guidelines made no 
changes to this recommendation. (ASA Guideline, 2011 & Powell-Tuck, 2008). A Cochrane 
review supports this advice stating that there was no evidence to suggest that shortened 
fasting times for fluids results in increased risks of aspiration, regurgitation or related 
morbidity compared with the standard 'nil by mouth from midnight' policy, and encourages 
clinicians to evaluate the evidence for themselves, adjusting existing fasting policies where 
necessary. (Brady, 2003) 

A traditional overnight fasting regime, apart from producing dehydration, also heightens 
the insulin resistance which, as discussed above, constitutes a key element of the surgical 
stress response. It has been found in many settings that an oral carbohydrate load 
administered prior to surgery reduces postoperative insulin resistance and is associated 
with improved postoperative wellbeing. This has, in addition, translated to reduced hospital 
stays postoperatively. (Ljungqvist, 2002 & 2009, Noblett, 2006) 

2.3.1.3 Premedication 

In the enhanced recovery setting, consideration is given to premedication with a view to 
further reducing the surgical stress response. Research initially focused on β-blockers, which 
aim to reduce the catecholamine response to surgery and therefore improve cardiovascular 
function. However the POISE trial demonstrated an increased death rate with perioperative 
commencement of high-dose β-blockers (Devereaux, 2008) so the use of β-blockers as 
premedication has largely been discontinued. Work is now focusing on α2-agonists such as 
clonidine which mainly have opioid-sparing effects, but have also been found to have 
positive effects on blood loss, nausea and vomiting. (Goyagi, 1999, Wu, 2004, Mohseni, 2011 
& Oddby-Muhrbeck, 2002) 

2.3.2 Intraoperative factors 

2.3.2.1 Surgical technique 

It is known that minimally invasive surgery leads to less of a systemic immune response 
than open access surgery and that it is generally associated with shorter hospital stays and 
reduced pain postoperatively. (Fuchs, 2002) 

Looking specifically at hysterectomy procedures for benign indications, a Cochrane review 
reported improved recovery from vaginal hysterectomy compared with abdominal and 
laparoscopically assisted procedures. Laparoscopic procedures were found to be similarly 
advantageous compared with abdominal hysterectomy. With comparison of overall, 
particularly longer-term, outcome measures, however, there is not necessarily a clear 
advantage to minimal access surgery (Nieboer, 2009 & Kehlet, 2006) over open surgery 
when considered apart from other aspects of a fast-track programme. 

Consideration must be given to the type of incision employed: transverse incisions tend to 
reduce postoperative pain and should be used preferentially where all other factors are 
equal. Lastly, surgeons must bear in mind that wound drains can hinder pain control and 
slow recovery. Their use must therefore be judicious and any drains or urinary catheters 

 
Innovations in the Care of Postoperative Hysterectomy Patients 257 

which are used must be removed at the earliest possible stage postoperatively to minimise 
the potential for negative effects. 

In general, it is important to evaluate each case individually when making decisions 
regarding surgical technique and to integrate components of a multimodal enhanced 
recovery programme to yield significant benefits. 

2.3.2.2 Anaesthetic technique 

Detailed discussion of anaesthetic techniques is outside the remit of this chapter, however, 
enhanced recovery programmes aim, in general, to achieve good pain control with minimal 
opioid ‘hang-over’ effects postoperatively. For this reason short acting anaesthetics and 
analgesics are preferred. Regional blocks can be useful, reducing the dose of opioids 
required and minimising the stress response to surgery as well as providing postoperative 
analgesia and expediting recovery of bowel function thereby reducing the occurrence of 
postoperative ileus, as shown by a recent study. (Wodlin, 2011) Other benefits from epidural 
use include a reduction in the rates of respiratory failure and venous thromboembolism, as 
shown by the MASTER trial. (Rigg, 2002) Research does not, however, draw any definite 
conclusions regarding superiority of one anaesthetic technique over another and the optimal 
approach remains to evaluate anaesthetic choices on a case-by-case basis. 

2.3.2.3 Fluid management 

A good balance must be stuck when managing patients’ hydration status perioperatively. 
Adequate hydration is effective in minimising postoperative nausea and vomiting and 
drowsiness. The effects of good hydration have been found to include reductions in 
postoperative complication rates and in length of hospital stay. (Walsh, 2008) Overhydration 
could, however, be harmful carrying risks of pulmonary and cardiac dysfunction and 
potentially impeding wound healing. These effects could potentially be inflated by the 
effects of the surgical stress response leading to increased salt and water retention. 
Perioperative fluid balance is dependent on many factors including nature and magnitude 
of the surgery. A radical open hysterectomy would create more opportunity for evaporative 
fluid loss than a vaginal or laparoscopic procedure and if bowel became involved further 
oedema and third-spacing of fluids would be more likely. The ideal approach, therefore, is 
that of tailored, goal-directed fluid therapy. Consensus guidance on operative fluid therapy 
suggests intravenous fluid administration to achieve optimal values of stroke volume in 
certain types of orthopaedic and abdominal surgery. (Powell-Tuck, 2008) This is achieved 
using either central venous pressure monitoring or the less invasive oesophageal Doppler 
ultrasound intraoperatively to guide fluid management. Evidence for such ‘goal-directed’ 
fluid therapy evidence shows benefits including reduction of complications and shortening 
of hospital stay where it is used in more major surgery. (Giglio, 2009 & Wakeling, 2005) It is 
not, however, currently suggested for use during routine hysterectomy procedures, 
although it could be useful in more extensive hysterectomy surgery (for example in cancer 
surgery) or in cases requiring more precise fluid management. 

2.3.2.4 Temperature control 

Hypothermia, even if mild, can exacerbate the stress response to surgery by sympathetic 
activation and there is evidence that it can impair coagulation and wound healing and 
predispose to infection. (Frank, 2001) These effects become more pertinent as the operative 
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potentially unnecessary for most patients but may also have negative effects on 
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enhanced recovery programmes aim, in general, to achieve good pain control with minimal 
opioid ‘hang-over’ effects postoperatively. For this reason short acting anaesthetics and 
analgesics are preferred. Regional blocks can be useful, reducing the dose of opioids 
required and minimising the stress response to surgery as well as providing postoperative 
analgesia and expediting recovery of bowel function thereby reducing the occurrence of 
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use include a reduction in the rates of respiratory failure and venous thromboembolism, as 
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suggests intravenous fluid administration to achieve optimal values of stroke volume in 
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time increases as thermoregulatory heat-preserving mechanisms are impaired by 
anaesthetic and patients’ behaviour responses to cold are lost. NICE guidelines on 
perioperative temperature regulation are extensive, recommending, amongst other 
measures, close monitoring of patient temperatures intraoperatively, warming of 
intravenous fluids if more than 500ml are given intraoperatively and use of a forced air 
warming device if patients are under anaesthetic for more than half 30 minutes. (NICE 
Guideline 29, 2011) 

2.3.2.5 Avoidance of postoperative nausea and vomiting (PONV) 

Nausea and vomiting following surgery is a common complication and can be highly 
distressing for patients. Furthermore, it can interfere with oral intake and analgesia creating 
further problems with postoperative recovery. It is recommended that patients are risk-
assessed for postoperative nausea and vomiting and given prophylactic antiemetic therapy if 
they are found to be at moderate or high risk. (Lassen, 2009) Risk stratification is commonly 
carried out using the ‘Apfel’ scoring system which awards a point for each of the following 
four risk factors: female sex, history of motion sickness or postoperative nausea and vomiting, 
non-smoker status and planned opioid use. (Apfel, 1999) This demonstrates that most 
hysterectomy patients are at moderate if not high risk of PONV due to their female gender and 
the frequent use of opioid analgesia in the immediate postoperative period. 

2.3.3 Postoperative factors 

2.3.3.1 Balanced analgesia  

Effective pain relief postoperatively is vital in minimising the surgical stress response as 
well as easing return to normal activity (mobilisation, oral intake, etc) thus further 
improving recovery. The central aim of balanced (or multimodal) analgesia as a constituent 
of the enhanced recovery system is to maximise analgesic efficacy and minimise side effects 
by combining various modes of analgesia. The use of paracetamol and non-steroidals can 
help to reduce the doses of opioids and therefore minimise opioid side effects such as 
sedation, ileus and respiratory complications. Other opioid-sparing adjuncts which can be 
helpful include gabapentin and pregabalin. For major surgical procedures techniques such 
as transversus abdominis plane (TAP) blocks and epidural analgesia may also be used. 
(Petersen, 2010 & Kehlet, 1997)  

2.3.3.2 Early enteral nutrition 

The catabolic response to surgery is known to reduce muscle mass, compromise immune 
function and delay the healing process as well as increasing patient fatigue which itself further 
impedes recovery. (Wilmore, 2000) It has been traditional to delay oral intake after major 
abdominal surgery, mainly due to concerns over ileus and nausea and vomiting, however, 
recent work has demonstrated the safety of early feeding, even after major bowel surgery. 
(Andersen, 2006) A Cochrane review comparing early and delayed feeding after major 
gynaecological surgery also illustrated benefits of early oral intake in terms of shorter times to 
the presence of bowel sounds; shorter times to first solid diet and, ultimately, shorter hospital 
stays. Early feeding was defined as having oral intake of fluids or food within the first 24 
hours after surgery regardless of the presence or absence of the signs that indicate the return of 
bowel function and delayed feeding was defined after first 24 hours following surgery and 
only after clinical signs of resolution of postoperative ileus. There was an increased risk of 
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nausea noted with early feeding and it was recommended that the decision regarding 
commencement of oral intake should be individualised. (Charoenkwan, 2007) 

There is some evidence that routine provision of laxatives postoperatively also improves 
gastrointestinal function after procedures such as hysterectomy. (Hansen, 2007) This is not 
yet an established element of the fast-track programme, however, and in most cases 
laxatives are reserved for use on an ‘as required’ basis. 

2.3.3.3 Early mobilisation 

Mobilisation helps to reduce the catabolic effects of surgery on skeletal muscle, improves 
pulmonary function and stimulates the circulation, thus improving oxygen delivery to tissues 
and reducing chances of venous thromboembolism. In terms of the gastrointestinal system 
ambulation promotes the return of gut function and can help to prevent postoperative ileus. 
Early postoperative mobilisation is a key part of the fast-track system. It should be discussed 
preoperatively to allow the patient to create positive goals in recovery and adequate analgesia 
should be maintained to allow the patient to mobilise comfortably. Multidisciplinary teams are 
important with physiotherapy staff playing major roles in aiding early mobilisation. This 
facilitates a smooth postoperative journey towards a planned, criteria-based discharge in 
which the patient is a partner throughout their rehabilitation. 

3. Enhanced recovery after surgery with reference to hysterectomy 
Enhanced recovery is a relatively new concept in gynaecological surgery although it has 
been in vogue in colorectal and other surgeries for a few years. The authors reviewed the 
current literature and present the existing evidence regarding the use of enhanced recovery 
techniques with hysterectomy. The authors will discuss the findings of nine papers 
published after 1990, with clear endpoints addressing aspects of enhanced recovery 
programmes in use for hysterectomy. It is felt that enhanced recovery programmes applied 
to other aspects of obstetrics and gynaecological surgery, i.e. caesarean sections and 
prolapse surgery, are beyond the scope of this chapter. 

We looked first at the study by Borendal Wodlin et al. for the ‘GASPI’ study group. This was 
a multicentre randomised controlled trial initially involving 180 women scheduled for 
benign hysterectomy, although only 162 of these patients completed the study. The patients 
were randomised and allocated to either spinal (82 women) or general anaesthetic (80 
women) for the procedure. A range of outcome measures were assessed using the ‘Swedish 
Postoperative Symptoms Questionnaire’. These outcomes were reported separately as 
discussed above. The first paper we examined was entitled ‘The impact of mode  
of anaesthesia on postoperative recovery from fast-track abdominal hysterectomy: a 
randomised clinical trial’ (Wodlin, 2011a). This compared the duration of stay 
postoperatively between the two groups as well as postoperative morphine requirements. It 
was found that duration of hospital stay after any fast-track abdominal hysterectomy was 
less than 50 hours, regardless of the mode of anaesthetic used. No significant difference was 
detected between the two groups with regard to this endpoint. It was noted, however, that 
there was a reduced need for postoperative morphine with hysterectomy performed under 
spinal anaesthesia compared with general anaesthesia.  

The next paper we considered was ‘Mode of anaesthesia and postoperative symptoms 
following abdominal hysterectomy in a fast-track setting’ (Wodlin, 2011b) which reported 
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time increases as thermoregulatory heat-preserving mechanisms are impaired by 
anaesthetic and patients’ behaviour responses to cold are lost. NICE guidelines on 
perioperative temperature regulation are extensive, recommending, amongst other 
measures, close monitoring of patient temperatures intraoperatively, warming of 
intravenous fluids if more than 500ml are given intraoperatively and use of a forced air 
warming device if patients are under anaesthetic for more than half 30 minutes. (NICE 
Guideline 29, 2011) 

2.3.2.5 Avoidance of postoperative nausea and vomiting (PONV) 

Nausea and vomiting following surgery is a common complication and can be highly 
distressing for patients. Furthermore, it can interfere with oral intake and analgesia creating 
further problems with postoperative recovery. It is recommended that patients are risk-
assessed for postoperative nausea and vomiting and given prophylactic antiemetic therapy if 
they are found to be at moderate or high risk. (Lassen, 2009) Risk stratification is commonly 
carried out using the ‘Apfel’ scoring system which awards a point for each of the following 
four risk factors: female sex, history of motion sickness or postoperative nausea and vomiting, 
non-smoker status and planned opioid use. (Apfel, 1999) This demonstrates that most 
hysterectomy patients are at moderate if not high risk of PONV due to their female gender and 
the frequent use of opioid analgesia in the immediate postoperative period. 

2.3.3 Postoperative factors 

2.3.3.1 Balanced analgesia  

Effective pain relief postoperatively is vital in minimising the surgical stress response as 
well as easing return to normal activity (mobilisation, oral intake, etc) thus further 
improving recovery. The central aim of balanced (or multimodal) analgesia as a constituent 
of the enhanced recovery system is to maximise analgesic efficacy and minimise side effects 
by combining various modes of analgesia. The use of paracetamol and non-steroidals can 
help to reduce the doses of opioids and therefore minimise opioid side effects such as 
sedation, ileus and respiratory complications. Other opioid-sparing adjuncts which can be 
helpful include gabapentin and pregabalin. For major surgical procedures techniques such 
as transversus abdominis plane (TAP) blocks and epidural analgesia may also be used. 
(Petersen, 2010 & Kehlet, 1997)  

2.3.3.2 Early enteral nutrition 

The catabolic response to surgery is known to reduce muscle mass, compromise immune 
function and delay the healing process as well as increasing patient fatigue which itself further 
impedes recovery. (Wilmore, 2000) It has been traditional to delay oral intake after major 
abdominal surgery, mainly due to concerns over ileus and nausea and vomiting, however, 
recent work has demonstrated the safety of early feeding, even after major bowel surgery. 
(Andersen, 2006) A Cochrane review comparing early and delayed feeding after major 
gynaecological surgery also illustrated benefits of early oral intake in terms of shorter times to 
the presence of bowel sounds; shorter times to first solid diet and, ultimately, shorter hospital 
stays. Early feeding was defined as having oral intake of fluids or food within the first 24 
hours after surgery regardless of the presence or absence of the signs that indicate the return of 
bowel function and delayed feeding was defined after first 24 hours following surgery and 
only after clinical signs of resolution of postoperative ileus. There was an increased risk of 
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nausea noted with early feeding and it was recommended that the decision regarding 
commencement of oral intake should be individualised. (Charoenkwan, 2007) 

There is some evidence that routine provision of laxatives postoperatively also improves 
gastrointestinal function after procedures such as hysterectomy. (Hansen, 2007) This is not 
yet an established element of the fast-track programme, however, and in most cases 
laxatives are reserved for use on an ‘as required’ basis. 

2.3.3.3 Early mobilisation 

Mobilisation helps to reduce the catabolic effects of surgery on skeletal muscle, improves 
pulmonary function and stimulates the circulation, thus improving oxygen delivery to tissues 
and reducing chances of venous thromboembolism. In terms of the gastrointestinal system 
ambulation promotes the return of gut function and can help to prevent postoperative ileus. 
Early postoperative mobilisation is a key part of the fast-track system. It should be discussed 
preoperatively to allow the patient to create positive goals in recovery and adequate analgesia 
should be maintained to allow the patient to mobilise comfortably. Multidisciplinary teams are 
important with physiotherapy staff playing major roles in aiding early mobilisation. This 
facilitates a smooth postoperative journey towards a planned, criteria-based discharge in 
which the patient is a partner throughout their rehabilitation. 

3. Enhanced recovery after surgery with reference to hysterectomy 
Enhanced recovery is a relatively new concept in gynaecological surgery although it has 
been in vogue in colorectal and other surgeries for a few years. The authors reviewed the 
current literature and present the existing evidence regarding the use of enhanced recovery 
techniques with hysterectomy. The authors will discuss the findings of nine papers 
published after 1990, with clear endpoints addressing aspects of enhanced recovery 
programmes in use for hysterectomy. It is felt that enhanced recovery programmes applied 
to other aspects of obstetrics and gynaecological surgery, i.e. caesarean sections and 
prolapse surgery, are beyond the scope of this chapter. 

We looked first at the study by Borendal Wodlin et al. for the ‘GASPI’ study group. This was 
a multicentre randomised controlled trial initially involving 180 women scheduled for 
benign hysterectomy, although only 162 of these patients completed the study. The patients 
were randomised and allocated to either spinal (82 women) or general anaesthetic (80 
women) for the procedure. A range of outcome measures were assessed using the ‘Swedish 
Postoperative Symptoms Questionnaire’. These outcomes were reported separately as 
discussed above. The first paper we examined was entitled ‘The impact of mode  
of anaesthesia on postoperative recovery from fast-track abdominal hysterectomy: a 
randomised clinical trial’ (Wodlin, 2011a). This compared the duration of stay 
postoperatively between the two groups as well as postoperative morphine requirements. It 
was found that duration of hospital stay after any fast-track abdominal hysterectomy was 
less than 50 hours, regardless of the mode of anaesthetic used. No significant difference was 
detected between the two groups with regard to this endpoint. It was noted, however, that 
there was a reduced need for postoperative morphine with hysterectomy performed under 
spinal anaesthesia compared with general anaesthesia.  

The next paper we considered was ‘Mode of anaesthesia and postoperative symptoms 
following abdominal hysterectomy in a fast-track setting’ (Wodlin, 2011b) which reported 
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the differences in postoperative symptoms within the first 5 weeks post-hysterectomy found 
between the two groups in the ‘GASPI’ study described above. The main findings here were 
that, in general, spinal had advantages over general anaesthetic in terms of postoperative 
symptoms and recovery. It was found that abdominal pain, drowsiness and fatigue 
occurred significantly less often and with lower intensity with spinal anaesthesia but that 
there were more episodes of vomiting after spinal anaesthetics.  

A later paper in the same journal issue entitled ‘Health-related quality of life and 
postoperative recovery in fast-track hysterectomy’(Wodlin, 2011c) reported differences in 
health-related quality of life and duration of sick leave between the two study groups in the 
‘GASPI’ study. Faster postoperative improvements in health-related quality of life and 
shorter sick leave were seen after surgery under spinal anaesthetic than with general 
anaesthetic although it was noted that these outcomes were influenced by complications in 
both groups. Finally the ‘GASPI’ study group published an article entitled ‘Cost-
effectiveness of general anesthesia versus spinal anesthesia in fast track abdominal benign 
hysterectomy’. (Wodlin, 2011d) This compared total healthcare costs between the two 
groups as described previously and concluded that the surgery was more cost effective 
under spinal than under general anaesthesia.  

The next study examined at was ‘The effect of accelerated rehabilitation on recovery after 
surgery for ovarian malignancy’ by Marx et al. (Marx, 2006) This was a case control study 
looking at surgery for ovarian malignancy (undertaken according to guidelines from the 
International Federation of Gynecology and Obstetrics). A total of 141 women were 
included: 72 patients receiving conventional perioperative care were compared with 69 
patients receiving multimodal, fast-track rehabilitation. The main outcome measures were 
postoperative hospital stay and morbidity during the first postoperative month. In this 
study the fast-track programme was found to reduce the median postoperative hospital stay 
as well as the rate of severe medical complications and the readmission rate. There was, 
however, no significant difference in overall complication rates between the two groups. 

An article by Møller et al. entitled ‘Fast track hysterectomy’ (Moller, 2001) was found very 
interesting in this context. It was a prospective descriptive study involving 32 women and 
aimed to identify factors limiting early discharge after Laparoscopically Assisted Vaginal 
Hysterectomy (LAVH) and abdominal hysterectomy in a fast track setting. Outcome 
measures analysed included length of postoperative hospital stay and resumption of work. 
This study found no significant benefits to either surgical route in terms of convalescence or 
hospitalisation and concluded that further studies involving active rehabilitation would be 
required to demonstrate any such differences. 

A later paper on the topic by Kroon et al. was entitled ‘Fast-track hysterectomy: a 
randomised, controlled study’. (Kroon, 2010) This was a randomised controlled trial in 
which 53 women undergoing hysterectomy were randomised to receive either patient-
controlled analgesia (PCA) combined with anaesthesia based on volatile anaesthetics or 
intrathecally administered morphine combined with a low-dose mode of total intravenous 
anaesthesia (TIVA). A few outcomes were considered, all related to accelerated recovery: the 
primary endpoints being length of stay on the postoperative ward and total length of 
hospital stay. Other outcomes included time to commencement of oral fluids, time to 
removal of catheter, postoperative nausea and complication rates. Significant advantages 
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were demonstrated with TIVA in all outcomes except complication rates which were not 
significantly different between the two groups. 

The next study was ‘Effect of laxatives on gastrointestinal functional recovery in fast-track 
hysterectomy: a double-blind, placebo-controlled randomized study’ by Hansen et al. 
(Hansen, 2007) This double-blind, placebo-controlled study involved the allocation of 53 
women undergoing fast-track radical hysterectomy to postoperative osmotic laxative or 
placebo. Amongst the various endpoints those considered primary outcomes were 
postoperative pain and time to first defaecation postoperatively (considered a marker for 
recovery of gastrointestinal function). The main conclusion drawn by this study was that 
postoperative laxative administration improves recovery of gastrointestinal function after 
fast-track hysterectomy (demonstrated by a significant reduction in the median time to first 
defaecation in the laxative group compared with the placebo group). No differences were 
seen, however, in postoperative pain or nausea and vomiting between the two groups. 

The final article considered was ‘Perioperative care of patients with stage IIIC ovarian 
cancer’ by Jakobsen et al. (Jakobsen, 2010) This was a retrospective audit involving 90 patients 
across 6 centres undergoing surgery for stage IIIC ovarian cancer. Its stated aim was to assess 
multimodal evidence-based perioperative care within the fast track programme and to 
determine whether it enhanced postoperative recovery and reduced morbidity. Outcomes 
included mobilization, nutrition, nausea and pain. The paper had no clear conclusions but 
stated that optimised perioperative care was required, including a procedure-specific, 
evidence-based clinical guideline for patients receiving extensive surgery. 

4. Discussion 
Enhanced Recovery after Surgery (or “Fast-track” surgery) is an evidence-based, 
multidisciplinary approach to perioperative care in which patient empowerment is central, 
encouraging active involvement of patients in their care. It is multimodal in nature 
integrating preoperative, intraoperative and postoperative techniques to reduce 
complication rates and improve overall recovery from surgery. The studies that have been 
discussed in this chapter addressed various components of the enhanced recovery 
programme, either individually or in combinations. These components have been discussed 
in detail above but are outlined in box 1 for reference.  

We continue the discussion with an analysis of the studies with reference to aspects of the 
programme addressed by each. 

No studies were found to specifically evaluate the effects of preoperative fast-track 
interventions. One study compared different routes of hysterectomy (abdominal vs. 
laparoscopically assisted vaginal hysterectomy) in a fast-track setting. (Moller, 2001) This 
was a relatively small study comprising 16 women in each group. The selection of patients 
for each group was not randomised and was done by a gynaecologist, almost certainly in 
view of factors leading to suitability for open or laparoscopic surgery in each case. Apart 
from route of hysterectomy the two groups experienced the same fast-track approach to 
perioperative care, specifically in terms of preoperative information-giving, postoperative 
mobilisation and oral food intake and pain management throughout. With reference to 
routes of hysterectomy the study does not create a medium for fair comparison of the two, 
indeed, no advantages were reported in either route above the other. This maintains the   
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the differences in postoperative symptoms within the first 5 weeks post-hysterectomy found 
between the two groups in the ‘GASPI’ study described above. The main findings here were 
that, in general, spinal had advantages over general anaesthetic in terms of postoperative 
symptoms and recovery. It was found that abdominal pain, drowsiness and fatigue 
occurred significantly less often and with lower intensity with spinal anaesthesia but that 
there were more episodes of vomiting after spinal anaesthetics.  

A later paper in the same journal issue entitled ‘Health-related quality of life and 
postoperative recovery in fast-track hysterectomy’(Wodlin, 2011c) reported differences in 
health-related quality of life and duration of sick leave between the two study groups in the 
‘GASPI’ study. Faster postoperative improvements in health-related quality of life and 
shorter sick leave were seen after surgery under spinal anaesthetic than with general 
anaesthetic although it was noted that these outcomes were influenced by complications in 
both groups. Finally the ‘GASPI’ study group published an article entitled ‘Cost-
effectiveness of general anesthesia versus spinal anesthesia in fast track abdominal benign 
hysterectomy’. (Wodlin, 2011d) This compared total healthcare costs between the two 
groups as described previously and concluded that the surgery was more cost effective 
under spinal than under general anaesthesia.  

The next study examined at was ‘The effect of accelerated rehabilitation on recovery after 
surgery for ovarian malignancy’ by Marx et al. (Marx, 2006) This was a case control study 
looking at surgery for ovarian malignancy (undertaken according to guidelines from the 
International Federation of Gynecology and Obstetrics). A total of 141 women were 
included: 72 patients receiving conventional perioperative care were compared with 69 
patients receiving multimodal, fast-track rehabilitation. The main outcome measures were 
postoperative hospital stay and morbidity during the first postoperative month. In this 
study the fast-track programme was found to reduce the median postoperative hospital stay 
as well as the rate of severe medical complications and the readmission rate. There was, 
however, no significant difference in overall complication rates between the two groups. 

An article by Møller et al. entitled ‘Fast track hysterectomy’ (Moller, 2001) was found very 
interesting in this context. It was a prospective descriptive study involving 32 women and 
aimed to identify factors limiting early discharge after Laparoscopically Assisted Vaginal 
Hysterectomy (LAVH) and abdominal hysterectomy in a fast track setting. Outcome 
measures analysed included length of postoperative hospital stay and resumption of work. 
This study found no significant benefits to either surgical route in terms of convalescence or 
hospitalisation and concluded that further studies involving active rehabilitation would be 
required to demonstrate any such differences. 

A later paper on the topic by Kroon et al. was entitled ‘Fast-track hysterectomy: a 
randomised, controlled study’. (Kroon, 2010) This was a randomised controlled trial in 
which 53 women undergoing hysterectomy were randomised to receive either patient-
controlled analgesia (PCA) combined with anaesthesia based on volatile anaesthetics or 
intrathecally administered morphine combined with a low-dose mode of total intravenous 
anaesthesia (TIVA). A few outcomes were considered, all related to accelerated recovery: the 
primary endpoints being length of stay on the postoperative ward and total length of 
hospital stay. Other outcomes included time to commencement of oral fluids, time to 
removal of catheter, postoperative nausea and complication rates. Significant advantages 

 
Innovations in the Care of Postoperative Hysterectomy Patients 261 

were demonstrated with TIVA in all outcomes except complication rates which were not 
significantly different between the two groups. 

The next study was ‘Effect of laxatives on gastrointestinal functional recovery in fast-track 
hysterectomy: a double-blind, placebo-controlled randomized study’ by Hansen et al. 
(Hansen, 2007) This double-blind, placebo-controlled study involved the allocation of 53 
women undergoing fast-track radical hysterectomy to postoperative osmotic laxative or 
placebo. Amongst the various endpoints those considered primary outcomes were 
postoperative pain and time to first defaecation postoperatively (considered a marker for 
recovery of gastrointestinal function). The main conclusion drawn by this study was that 
postoperative laxative administration improves recovery of gastrointestinal function after 
fast-track hysterectomy (demonstrated by a significant reduction in the median time to first 
defaecation in the laxative group compared with the placebo group). No differences were 
seen, however, in postoperative pain or nausea and vomiting between the two groups. 

The final article considered was ‘Perioperative care of patients with stage IIIC ovarian 
cancer’ by Jakobsen et al. (Jakobsen, 2010) This was a retrospective audit involving 90 patients 
across 6 centres undergoing surgery for stage IIIC ovarian cancer. Its stated aim was to assess 
multimodal evidence-based perioperative care within the fast track programme and to 
determine whether it enhanced postoperative recovery and reduced morbidity. Outcomes 
included mobilization, nutrition, nausea and pain. The paper had no clear conclusions but 
stated that optimised perioperative care was required, including a procedure-specific, 
evidence-based clinical guideline for patients receiving extensive surgery. 

4. Discussion 
Enhanced Recovery after Surgery (or “Fast-track” surgery) is an evidence-based, 
multidisciplinary approach to perioperative care in which patient empowerment is central, 
encouraging active involvement of patients in their care. It is multimodal in nature 
integrating preoperative, intraoperative and postoperative techniques to reduce 
complication rates and improve overall recovery from surgery. The studies that have been 
discussed in this chapter addressed various components of the enhanced recovery 
programme, either individually or in combinations. These components have been discussed 
in detail above but are outlined in box 1 for reference.  

We continue the discussion with an analysis of the studies with reference to aspects of the 
programme addressed by each. 

No studies were found to specifically evaluate the effects of preoperative fast-track 
interventions. One study compared different routes of hysterectomy (abdominal vs. 
laparoscopically assisted vaginal hysterectomy) in a fast-track setting. (Moller, 2001) This 
was a relatively small study comprising 16 women in each group. The selection of patients 
for each group was not randomised and was done by a gynaecologist, almost certainly in 
view of factors leading to suitability for open or laparoscopic surgery in each case. Apart 
from route of hysterectomy the two groups experienced the same fast-track approach to 
perioperative care, specifically in terms of preoperative information-giving, postoperative 
mobilisation and oral food intake and pain management throughout. With reference to 
routes of hysterectomy the study does not create a medium for fair comparison of the two, 
indeed, no advantages were reported in either route above the other. This maintains the   
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Box 1. Components of the ERAS system 

principle, as discussed earlier, that route of surgery is a factor best decided on an individual 
basis by the surgeon in discussion with the patient and multidisciplinary team. The report 
did, however, quote the benefits in terms of postoperative recovery from employing the 
fast-track programme in both groups. 

Two studies addressed mode of anaesthesia for hysterectomy. (Wodlin, 2011a, 2011b, 2011c, 
Kroon, 2010) The work by the ‘GASPI’ study group was a multicentre randomised 
controlled trial involving a total of 162 women undergoing total or subtotal hysterectomy 
for benign indications. The patients were relatively fit: contraindications to participation in 
the trial included an ASA score of ≥3, gynaecological malignancy and physical or psychiatric 
disability. They were randomised to two groups for the different modes of anaesthesia as 
described above but all patients received identical fast-track care. The main components 
taken up in this study included, preoperatively, patient information, paracetamol 
premedication and a two-hour fluid fast and postoperatively, approaches to feeding, 
mobilisation and analgesia in keeping with enhanced recovery principles. It was concluded 
that the duration of hospital stay, the stated primary aim of the study, was reduced in both 
groups as a result of the fast-track techniques with no significant difference in this measure 
between the two groups. Other findings reported from this work suggested benefits with 
spinal over general anaesthesia for some endpoints, for example, the opioid-sparing effects 
of regional anaesthesia and resultant faster recovery of gastrointestinal function in the 
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patients receiving spinal anaesthetic. Side effects of spinal anaesthetic were, however also 
clearly demonstrated with increases in vomiting and pruritis after spinal anaesthetic. 
(Wodlin, 2011b, 2011c, 2011d) 

The second trial looking at mode of anaesthesia, by Kroon et al. (2010), compared different 
anaesthetic methods (PCA and volatile anaesthesia vs. intrathecally administered morphine 
and TIVA) in 53 randomised patients undergoing abdominal hysterectomy for benign 
indications. It was noted that most of the uteri in the study were oversized as normal 
practice in the unit in question was to opt for vaginal hysterectomy for normal-sized uteri. 
As a result 11 of the 26 or 27 women in each group required midline incisions. 
Preoperatively the patients in both groups experienced fast-track interventions including 
information-giving and premedication. Patients in the TIVA group were encouraged to 
drink clear fluids two hours preoperatively. Postoperatively, outcomes related to accelerated 
recovery were focal findings of the study. The outcome of hospital discharge after two days 
in the TIVA group compared with three days in the volatile anaesthesia group constituted a 
significant improvement. Other fast-track-related outcomes which were superior in the 
TIVA group included length of stay on postoperative ward, time to commencement of oral 
fluids, time to removal of catheter and postoperative nausea. (Kroon, 2010) Detailed 
discussion of these anaesthetic techniques falls outside the remit of this chapter, however, 
this paper appears to support the use of intrathecal morphine and TIVA in the fast-track 
approach to hysterectomy. 

Perhaps surprisingly given the important role of postoperative care in the enhanced 
recovery system, the only postoperative intervention addressed was that of laxative 
administration. The article in question was a study by Hansen et al. (Hansen, 2007) This was 
a double blind, placebo-controlled study that looked at the effects of postoperative 
administration of magnesium oxide and disodium phosphate on gastrointestinal function 
and postoperative symptoms after fast-track abdominal hysterectomy. A total of 53 women 
were involved in the completed study, which was the only one of its kind in terms of the 
intervention assessed. The results were encouraging in that the median time to first 
defecation was significantly reduced in the group given laxatives evidencing a quicker 
normalisation of gastrointestinal function. Postoperative hospitalization showed a trend 
towards reduction in the laxative group but this did not reach significance. Other endpoints 
again failed to demonstrate significant benefits in laxative administration with similar pain 
scores and incidences of nausea and vomiting in the two groups.  

The two last papers both discussed hysterectomy for ovarian malignancy and both 
considered the fast-track programme as a whole. (Marx, 2006 & Jakobsen, 2010) The first of 
these, published in Acta Obstetricia et Gynecologica in 2006, was a case control study 
involving a total of 141 women. One group (comprising 72 women) received conventional 
care and were analysed retrospectively whilst the second group (69 women) received 
multimodal rehabilitation and were studied prospectively. Surgery in all cases was 
carried out by the same the surgeons and according to international (Federation 
Internationale Gynecologie et Obstetrique) guidelines. Patients in the accelerated recovery 
group received a complete bundle of care in keeping with enhanced recovery principles 
and outlined in detail in the paper. This included preoperative information, a well defined 
programme of nursing care postoperatively and a criteria-driven plan for discharge on the 
fourth postoperative day (although patients were actually discharged on the fifth 



 
 Hysterectomy 262 

 
Box 1. Components of the ERAS system 

principle, as discussed earlier, that route of surgery is a factor best decided on an individual 
basis by the surgeon in discussion with the patient and multidisciplinary team. The report 
did, however, quote the benefits in terms of postoperative recovery from employing the 
fast-track programme in both groups. 

Two studies addressed mode of anaesthesia for hysterectomy. (Wodlin, 2011a, 2011b, 2011c, 
Kroon, 2010) The work by the ‘GASPI’ study group was a multicentre randomised 
controlled trial involving a total of 162 women undergoing total or subtotal hysterectomy 
for benign indications. The patients were relatively fit: contraindications to participation in 
the trial included an ASA score of ≥3, gynaecological malignancy and physical or psychiatric 
disability. They were randomised to two groups for the different modes of anaesthesia as 
described above but all patients received identical fast-track care. The main components 
taken up in this study included, preoperatively, patient information, paracetamol 
premedication and a two-hour fluid fast and postoperatively, approaches to feeding, 
mobilisation and analgesia in keeping with enhanced recovery principles. It was concluded 
that the duration of hospital stay, the stated primary aim of the study, was reduced in both 
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patients receiving spinal anaesthetic. Side effects of spinal anaesthetic were, however also 
clearly demonstrated with increases in vomiting and pruritis after spinal anaesthetic. 
(Wodlin, 2011b, 2011c, 2011d) 

The second trial looking at mode of anaesthesia, by Kroon et al. (2010), compared different 
anaesthetic methods (PCA and volatile anaesthesia vs. intrathecally administered morphine 
and TIVA) in 53 randomised patients undergoing abdominal hysterectomy for benign 
indications. It was noted that most of the uteri in the study were oversized as normal 
practice in the unit in question was to opt for vaginal hysterectomy for normal-sized uteri. 
As a result 11 of the 26 or 27 women in each group required midline incisions. 
Preoperatively the patients in both groups experienced fast-track interventions including 
information-giving and premedication. Patients in the TIVA group were encouraged to 
drink clear fluids two hours preoperatively. Postoperatively, outcomes related to accelerated 
recovery were focal findings of the study. The outcome of hospital discharge after two days 
in the TIVA group compared with three days in the volatile anaesthesia group constituted a 
significant improvement. Other fast-track-related outcomes which were superior in the 
TIVA group included length of stay on postoperative ward, time to commencement of oral 
fluids, time to removal of catheter and postoperative nausea. (Kroon, 2010) Detailed 
discussion of these anaesthetic techniques falls outside the remit of this chapter, however, 
this paper appears to support the use of intrathecal morphine and TIVA in the fast-track 
approach to hysterectomy. 

Perhaps surprisingly given the important role of postoperative care in the enhanced 
recovery system, the only postoperative intervention addressed was that of laxative 
administration. The article in question was a study by Hansen et al. (Hansen, 2007) This was 
a double blind, placebo-controlled study that looked at the effects of postoperative 
administration of magnesium oxide and disodium phosphate on gastrointestinal function 
and postoperative symptoms after fast-track abdominal hysterectomy. A total of 53 women 
were involved in the completed study, which was the only one of its kind in terms of the 
intervention assessed. The results were encouraging in that the median time to first 
defecation was significantly reduced in the group given laxatives evidencing a quicker 
normalisation of gastrointestinal function. Postoperative hospitalization showed a trend 
towards reduction in the laxative group but this did not reach significance. Other endpoints 
again failed to demonstrate significant benefits in laxative administration with similar pain 
scores and incidences of nausea and vomiting in the two groups.  

The two last papers both discussed hysterectomy for ovarian malignancy and both 
considered the fast-track programme as a whole. (Marx, 2006 & Jakobsen, 2010) The first of 
these, published in Acta Obstetricia et Gynecologica in 2006, was a case control study 
involving a total of 141 women. One group (comprising 72 women) received conventional 
care and were analysed retrospectively whilst the second group (69 women) received 
multimodal rehabilitation and were studied prospectively. Surgery in all cases was 
carried out by the same the surgeons and according to international (Federation 
Internationale Gynecologie et Obstetrique) guidelines. Patients in the accelerated recovery 
group received a complete bundle of care in keeping with enhanced recovery principles 
and outlined in detail in the paper. This included preoperative information, a well defined 
programme of nursing care postoperatively and a criteria-driven plan for discharge on the 
fourth postoperative day (although patients were actually discharged on the fifth 
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postoperative day). This trial showed significant advantages to the fast-track system with 
reductions in postoperative stay, severe medical complication rates and readmission rates 
in the fast-track group. In addition it was noted that none of the readmissions of the fast-
track patients were connected with acute life-threatening conditions whereas the reasons 
for readmission in the conventional care group were potentially life threatening in six out 
of the seven cases. 

Finally, a further paper examining fast-track perioperative care in patients undergoing 
surgery for ovarian cancer was found in the Danish journal, Ugeskr Laeger. (Jakobsen, 
2010. This was a fairly large study, involving a total of 90 consecutive patients across six 
Danish centres, but was a retrospective audit which obtained data from patient files to 
assess the fast-track principles of perioperative care employed in these cases. The patients 
were divided into two groups according to the extent of surgery carried out and 
endpoints measured included hospital stay, postoperative mobilisation and 
recommencement of oral intake postoperatively. The nature of the work (a retrospective 
audit) made it difficult to draw any firm conclusions, as there was no control group for 
comparison to assess the effects of the interventions. This was compounded by the fact 
that, due to language restrictions, it was not possible to access the full article so 
information could only be gained from the article abstract. The results mainly addressed 
the differences between outcomes in the patients with and without extensive surgery. 
These included, predictably, longer hospital stays and slower return to mobilisation 
postoperatively in the extensive surgery group). No conclusions relating to the effects of 
the fast-track interventions could be drawn. The authors concluded that procedure-
specific; evidence-based clinical guidelines should be produced for patients undergoing 
extensive surgery to optimise perioperative care. 

Three further articles were studied which showed some relevance to the subject in question. 
The first of these was a prospective study entitled ‘fast-track vaginal surgery’. (Ottesen, 
2002) This initially appeared pertinent to the literature search but, on closer analysis, was 
found to discuss vaginal surgery for uterovaginal prolapse: only 46% of the procedures 
carried out (19 of the total of 41) involved hysterectomy. This paper did, however, explore 
fast-track surgery with generally favourable results.  

The next paper, though descriptive in nature, took an interesting look into the introduction of 
the enhanced recovery system to a gynaecology ward and the impact on ward nursing 
practices. (Sjetne, 2009) Positive outcomes were reported including reductions in mean length 
of hospital stay and in time spent on nursing activities per patient stay. This demonstrated that 
the expected gains of implementing an enhanced recovery system may be achieved without 
compromising the workload or work environment of ward nursing staff.  

The last article was an examination of patient and staff experiences of fast-track 
hysterectomy. (Wagner, 2004) This, again, was exploratory and descriptive in nature with no 
objective outcome measures. Conclusions from the authors included recommendations that, 
in the future, staff must be fully informed regarding the system and that a new unit be set 
up dedicated to the recovery programme.  

Two reviews from the Cochrane database of Systematic Reviews displayed some relevance 
to our discussion and their contents will be discussed forthwith. (Charoenkwan, 2007 & 
Nieboer, 2009) 
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The first of these reviews was regarding early versus delayed oral fluids and food for 
reducing complications after major abdominal gynaecologic surgery. (Charoenkwan, 2007) 
The review looked into the presence of multiple postoperative parameters in patients 
recommencing oral food and fluid intake within the first 24 hours after surgery and those in 
whom it was delayed beyond 24 hours. No significant differences were found between the 
two in most parameters including postoperative ileus, vomiting and first passage of flatus 
and stool postoperatively, although there was an associated increase in postoperative 
nausea associated with early feeding. A possibility of shorter hospital stay in patients with 
early oral intake was raised in the review although this would require further research. It 
was concluded that early feeding after major abdominal gynaecologic surgery is safe but 
that the approach must be individualised.  

The other Cochrane review examined the subject of surgical approach to hysterectomy for 
benign gynaecological disease. (Nieboer, 2009) Studies comparing vaginal, abdominal and 
laparopscopic hysterectomy were included and, again, various outcome measures were 
taken into account. It was found, predictably, that the different routes of hysterectomy each 
carried their own benefits and risks. In conclusion it was stated that vaginal hysterectomy 
would be preferable to abdominal hysterectomy where possible, and that laparoscopic 
hysterectomy may have advantages in cases where vaginal hysterectomy was not possible. 
The route of hysterectomy must, however, be decided on an individual basis after 
discussion between the patient and surgeon. 

5. Conclusion 
The Enhanced Recovery after Surgery programme was first introduced and is now 
commonly used in colorectal surgery. It is increasingly becoming a part of the surgical 
system in many hospitals in disciplines including gynaecology, urology and orthopaedics. 
In gynaecology some of the elements of the programme already constitute established 
practice in many hospitals, but the complete system requires a smooth flowing process from 
preoperative patient preparation to postoperative measures, including engagement of 
patients and staff throughout. In the UK the aim is for this programme of care to be 
delivered in all surgical specialties over the next 18 months. This, however, requires more 
widespread evidence of the type considered in this review to demonstrate the potential 
benefits of the enhanced recovery programme to patients and staff across the country. 
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1. Introduction 
Surgery is often physically and psychologically stressful and in the postoperative period, 
many patients experience significant amounts of pain and discomfort. The International 
Association for the Study of Pain defines pain as “an unpleasant sensory and emotional 
experience associated with actual or potential damage, or described in terms of such 
damage”.  

Although acute pain and associated responses can be unpleasant and often debilitating, they 
serve important adaptive purposes. They identify and localize noxious stimuli, initiate 
withdrawal responses that limit tissue injury, inhibit mobility thereby enhancing wound 
healing1. Nevertheless, intense and prolonged pain transmission2, as well as analgesic 
undermedication, can increase surgical postsurgical / traumatic morbidity, delay recovery, 
and lead to development of chronic pain. Despite the obviously simple nature of surgical 
incision, however, perioperative and specifically postoperative pain remain underevaluated 
and poorly treated. Recent surveys suggest that 80% of patients experience pain after 
surgery3, 11% having severe pain, and that pain delays recovery in 24% of patients 
undergoing ambulatory surgery4. 

2. Pathophisiology of acute pain 
A number of theories have been formulated to explain noxious perception: The specificity 
theory by Descartes, the intensity theory by Sydenham, and recently the gate control theory 
by Melzack and Wall where they suggested that sensory fibers of differing specificity 
stimulate second-order spinal neurons fire at a different intensity.5 Pain perception is 
dependent on the degree of noxious stimulation, local descending inhibition from CNS 
centers, and responses of second order transmissions cells. Woolf and coworkers have 
proposed a new theory to explain pain-processing, suggesting that primary and secondary 
hyperalgesia as well as qualitative differences among physiologic, inflammatory, and 
neuropathic pain reflect sensitization of both peripheral nociceptors and spinal neurons. 
Noxious perception is the result of several distinct processes that begin in the periphery, 
extended up the neuraxis, and terminate at supraspinal regions responsible for 
interpretation and reaction. 6 



 
 Hysterectomy 268 

Oddby-Muhrbeck, E. Eksborg, S. Bergendahl, HT. Muhrbeck, O. Lönnqvist, PA. (2002) 
Effects of clonidine on postoperative nausea and vomiting in breast cancer surgery. 
Anesthesiology. pp 96(5):1109-14. 

Ottesen, M. Sørensen, M. Rasmussen, Y. Smidt-Jensen, S. Kehlet, H. Ottesen, B. (2002)Fast 
track vaginal surgery. Acta Obstet Gynecol Scand. pp 281(2):138-46 

Pre-operative Assessment: The Role of the Anaesthetist. London: (2001) The Association of 
Anaesthetists of Great Britain and Ireland. 

Petersen, PL. Mathiesen, O. Torup, H. Dahl, JB. (2010) The transversus abdominis plane 
block: a valuable option for postoperative analgesia? A topical review. Acta 
Anaesthesiol Scand. pp 54(5):529-35.  

Powell-Tuck, J. Gosling, P. Lobo, DN. Allison, SP. et al. (2008) British consensus guidelines on 
intravenous fluid therapy for adult surgical patients—GIFTASUP.  

 <www.bapen.org.uk/pdfs/bapen_pubs/giftasup.pdf> 
Rigg, JR. Jamrozik, K. Myles, PS. et al. MASTER Anaesthesia Trial Study Group. (2002) 

Epidural Wodlin, BN. Nilsson, L. Kjølhede, P. for the GASPI study group. (2011) 
The impact of mode of anaesthesia on postoperative recovery from fast-track 
abdominal hysterectomy: a randomised clinical trial. BJOG. pp 118:299–308. 

Sjetne, IS. Krogstad, U. Ødegård, S. Engh, ME. (2009) Improving quality by introducing 
enhanced recovery after surgery in a gynaecological department: consequences for 
ward nursing practice. Qual Saf Health Care. pp 18(3):236-40 

Wagner, L. Carlslund, AM. Møller, C. Ottesen, B. (2004) Patient and staff (doctors and 
nurses) experiences of abdominal hysterectomy in accelerated recovery 
programme. A qualitative study. Dan Med Bull. pp 51(4):418-21 

Walsh, SR. Tang, T. Bass, S. Gaunt, ME. (2008) Doppler-guided intra-operative fluid 
management during major abdominal surgery: systematic review and meta-
analysis. Int J Clin Pract pp 62:466-470 

Wakeling, HG. McFall, MR. Jenkins, CS. Woods, WGA. Miles, WFA. Barclay, GR. Fleming, 
SC. (2005) Intraoperative oesophageal Doppler guided fluid management shortens 
postoperative hospital stay after major bowel surgery. Br.J.Anaesth. pp 95 (5): 634-
642 

Wilmore, DW. (2000) Metabolic response to severe surgical illness: overview. World J Surg 
pp24:705 

Wodlin, NB. Nilsson, L. Kjølhede, P. for the GASPI study group. (2011a) The impact of 
mode of anaesthesia on postoperative recovery from fast-track abdominal 
hysterectomy: a randomised clinical trial. BJOG. pp 118:299-308 

Wodlin, NB. Nilsson, L. Arestedt, K. Kjølhede, P. (2011b) Mode of anesthesia and 
postoperative symptoms following abdominal hysterectomy in a fast-track setting. 
Acta Obstet Gynecol Scand pp 90(4): 369-379 

Wodlin, NB, Nilsson L, Kjølhede P. (2011c) Health-related quality of life and postoperative 
recovery in fast-track hysterectomy. Acta Obstet Gynecol Scand. pp 90(4):362-8 

Wodlin, NB. Nilsson, L. Carlsson, P. Kjølhede, P. for the GASPI study group. (2011d) Cost-
effectiveness of general anesthesia versus spinal anesthesia in fast track abdominal 
benign hysterectomy. AJOGdoi:10.1016/j.ajog.2011.05.043 

Wu, CT. Jao, SW. Borel, CO. et al. (2004) The effect of epidural clonidine on perioperative 
cytokine response, postoperative pain and bowel function in patients undergoing 
colorectal surgery. Anesth Anal pp 99:502–9 

17 

Postoperative Pain Management  
After Hysterectomy – A Simple Approach 

Mariana Calderon, Guillermo Castorena and Emina Pasic  
Hospital Medica Sur, 

Universidad Nacional Autonoma de Mexico UNAM, 
Mexico 

1. Introduction 
Surgery is often physically and psychologically stressful and in the postoperative period, 
many patients experience significant amounts of pain and discomfort. The International 
Association for the Study of Pain defines pain as “an unpleasant sensory and emotional 
experience associated with actual or potential damage, or described in terms of such 
damage”.  

Although acute pain and associated responses can be unpleasant and often debilitating, they 
serve important adaptive purposes. They identify and localize noxious stimuli, initiate 
withdrawal responses that limit tissue injury, inhibit mobility thereby enhancing wound 
healing1. Nevertheless, intense and prolonged pain transmission2, as well as analgesic 
undermedication, can increase surgical postsurgical / traumatic morbidity, delay recovery, 
and lead to development of chronic pain. Despite the obviously simple nature of surgical 
incision, however, perioperative and specifically postoperative pain remain underevaluated 
and poorly treated. Recent surveys suggest that 80% of patients experience pain after 
surgery3, 11% having severe pain, and that pain delays recovery in 24% of patients 
undergoing ambulatory surgery4. 

2. Pathophisiology of acute pain 
A number of theories have been formulated to explain noxious perception: The specificity 
theory by Descartes, the intensity theory by Sydenham, and recently the gate control theory 
by Melzack and Wall where they suggested that sensory fibers of differing specificity 
stimulate second-order spinal neurons fire at a different intensity.5 Pain perception is 
dependent on the degree of noxious stimulation, local descending inhibition from CNS 
centers, and responses of second order transmissions cells. Woolf and coworkers have 
proposed a new theory to explain pain-processing, suggesting that primary and secondary 
hyperalgesia as well as qualitative differences among physiologic, inflammatory, and 
neuropathic pain reflect sensitization of both peripheral nociceptors and spinal neurons. 
Noxious perception is the result of several distinct processes that begin in the periphery, 
extended up the neuraxis, and terminate at supraspinal regions responsible for 
interpretation and reaction. 6 
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Pain can only be experienced when nociceptive afference reaches the cortex. Most brain 
imaging studies report an activation of the sensory and affective brain structures following a 
nociceptive stimulus, demonstrating that pain perception is a complex experience with 
emotion, cognitive factors, and previous experience playing an important role in perceived 
pain. It can therefore be understood why the clinician should address pain from both the 
physical as well the emotional aspect.  

Injured tissues will release various substances, such as potassium, prostaglandins, 
histamine, of bradykinins that are pronociceptive, and will also evoke an immune response. 
7These inflammatory and immune factors will sensitize the nociceptive receptors directly 
within the lesion and in the surrounding neurons. Primary hyperalgesia, which follows the 
release of these factors, may be measured as a lowered pain threshold in and around the 
lesion.  

The most important fibers in the transmission of nociceptive stimulus are the Aδ and C 
fibers. The first ones will rapidly transmit a brief and acute pinprick-like sensation, 
perceived to be precisely located at the point of stimulation. Following this activity, C fibers 
will transmit their information with a relatively long delay (100 millisenconds to a second, 
depending on the stimulus location). This second sensory input results in a more diffuse 
deep pain sensation. 8 

Secondary hyperalgesia is a phenomenon that refers to sensitization that occurs within the 
central nervous system9. Repeated recruitment of C-fibers following an injury will produce 
central sensitization by changing the respose properties of the membranes of secondary 
neurons. This will result in an increase of the firing rate, a phenomenon known as windup10. 
The high frequency recruitment of C fibers, either by increased repetitive stimuli or by a tonic 
stimulation11, will induce an increase of the perceived pain, even if the intensity of the 
stimulation remains constant. The spinal sensitization can persist for minutes, but can also be 
present for hours and even days12. The prolonged activation of the NMDA receptors will 
induce the transcription of rapidly expressed genes (c-fos, c-jun), resulting in sensitization of 
nociceptors. This neuronal plasticity of the secondary neuron will result in a reduced threshold 
in the spinal cord, producing hyperalgesic and allodynic responses that may persist even after 
the healing of the injury. Considering the impact of sensitization, an aggressive and early 
treatment plan to reduce pain will help in preventing ongoing chronic pain6. 

After reviewing some of the above mentioned theories, we can conclude that pain is a 
dynamic phenomenon; all the nociceptive signals will be modulated at all levels from the 
periphery to the brain but we still have to take into account genetic and environmental 
factors that will influence the acute perception and the development of persistent pain. 
Understanding the neurophysiologic mechanisms involved in the development and 
maintenance of pain will help the clinician to devise a more effective treatment plan.  

3. Risk factors for developing chronic pain 
Three factors have been proposed to play a role in the chronicity of pain: personal 
predisposition, environmental factors, and psychologic factors.  

It is also well known that chronic pain syndromes more frequently affect women than men; 
the reason for this predisposition is probably multifactorial, with sex hormones likely 
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playing an important role. The age is also a factor in this sort of patients; literature suggests 
that in the 50s it begins a reduction in endogenous pain control which contributes to the 
higher prevalence of chronic pain in the older population. Expectations of pain, which has 
not previously been experienced, may confound pain memory, especially when anxiety 
levels are high. Hysterectomy procedure is a high-risk surgery in terms of psychological and 
environmental ambience for most of the patients where the surgical team must be aware of 
these factors.  

4. Physiology and anatomy of pain in hysterectomy 
Uterine innervation stems from a variety of sources. Parasympathetic nerves stemming from 
S2 to S4 conglomerate into the cervical ganglion of Frankenhauser. Sympathetic nerves, the 
predominant influence in uterine innervation, descend from T7-T8 to the internal iliac plexi 
bilaterally to meet their parasympathetic counterparts. Together these nerves innervate not 
only the uterus, but also the bladder and upper vagina. Within the uterus nerves terminate 
both within muscle fibers and the endometrium itself. The perineum is innervated by the 
pudendal nerve, which also enters the spinal cord at the S2-S4 levels. 

Although these systems are primarily responsible for the function of the uterus, the 
perception of pain stems from different sites. Visceral afferent fibers from the uterine corpus 
transmit pain signals to the brain by entering the spinal cord at the T11-T12 levels, whereas 
spinal cord levels S2-S4 receive signals from the cervis, vagina, and perineum. Recognition 
of this divergence is the key13, because of the pain fibers’ high entry point in the spinal cord 
the block of lower stems will be insufficient for relieving pain independently of the type of 
surgery (laparoscopic vs open procedure). 

Recent advances in minimally invasive surgery have made procedures to be less traumatic 
however abdominal pain must be avoided because it can restrict ventilation and prevent 
ambulation; this statement is particularly important in the obese population.14 

5. Mechanistic approach to pain treatment 
The different types of pain may be divided into two categories: nociceptive and neurogenic. 
Acute postoperative pain relies in the nociceptive category where there is a transitory 
response to nociceptive stimuli that could be mechanical, thermal or chemical. Nociceptive 
pain plays an important protective role and is normally present for as long as the protection 
of the organism in necessary; however if not treated well it will persist even after healing of 
the initial injury. 

Postoperative pain management is based on a number of principles. Pain prevention is 
preferable to, and more efficacious than, treatment of established pain15. Multimodal 
analgesia is a rational approach to pain management and is more effective. The aim of 
multimodal analgesia combinations is to reduce postoperative pain. Theoretically, 
multimodal analgesia is achieved by a combination of opioids, and regional blocks, which 
attenuate the pain-related signals in the central nervous system, and nonsteroidal anti-
inflammatory drugs, which act mainly in the periphery to inhibit the initiation of pain 
signals.  
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Abdominal hysterectomy is refered among the most frequently procedures associated to 
pain in the gynecologic population.16 

Whether is an open or laparoscopic procedure, abdominal or vaginal approach, the clinician 
has many options for providing multimodal analgesia: patient control analgesia, epidural 
analgesia, intratecal opioids, wound infiltration, nonsteroidal anti-inflammatory drugs and 
adjuvant drugs. 

5.1 Nonselective nonsteroidal anti-inflammatory drugs, COX-2 inhibitors, and 
acetaminophen 

Nonsteroidal anti-inflammatory drugs (NSAIDs) form a heterogeneous group of organic 
acids that have analgesic, antipyretic, anti-inflammatory, and platelet inhibitory actions.  

NSAIDs have long been used in the treatment of nonoperative pain syndromes; their 
mechanism of action is through the nonspecific inhibition of COX, which therefore blocks 
both the constitutive COX-1 isoform, responsible for gastric protection and platelet function, 
and the inducible proinflamatory isoform, COX-2. Thus, the actions of the NSAIDs result in 
both the desired analgesic effects and the unwanted adverse effects of the COX isoforms. 

Some systematic reviews have concluded that there are no significant differences in the 
analgesic efficacy between different NSAIDs, but they do have different levels of toxicities, 
especially at high or increased doses17. The use of the NSAIDs in preemptive analgesic 
therapy has been debated and is still controversial with non measurable long-term 
advantage when compared with its postoperative use18 

The postoperative use of NSAIDs has been evaluated in several types of surgical procedures 
and in several dosages forms either as a single therapy compared with other analgesics or 
placebo or in a multimodal approach in combination with different kinds of analgesics to 
determine their efficacy, opiate-sparing effects and safety. One example is the postoperative 
use of ketorolac in combination with tramadol in patients who underwent abdominal 
surgery; the use of this combination was found to be safe and effective with similar pain 
relief when compared to a higher dose of tramadol used as monotherapy19 

In another study a group of patients with open gynecologic surgery, received a loading dose 
of parecoxib on day one and continued their analgesic regimen with morphine through a 
PCA. After day one they were separated in two groups: placebo vs parecoxib 20mg twice 
daily on days 2-5. The results were that in the parecoxib treatment group, 24-hour summed 
pain intensity scores were significantly lower than in the placebo treatment group on days 2 
and 3 and consumed less rescue medication compared with the placebo-treated patients20 

In an effort to minimize the risk of bleeding and the risk of gastrointestinal complications 
that have traditionally been associated with the use of the nonselective NSAIDs, the use of 
COX-2 inhibitors as non opioid adjuvants has become increasingly popular to reduce pain 
during the perioperative period21. They haven’t shown increased analgesic potency in the 
treatment of postoperative pain; even more valdecoxib was not approved by the US FDA for 
the management of acute pain. Actually valdecoxib and rofecoxib were voluntarily 
withdrawn from the market because of concerns of increasing the risk of cardiovascular 
events. 
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Unless there is a major contraindication for the use of the NSAIDs, they are generally 
accepted for the management of mild to moderate postoperative pain and as adjuncts for 
use with other analgesics in moderate to severe postoperative pain (table 1). The 
concomitant inhibition of physiological COX-1 leads to renal toxicity, platelet dysfunction, 
and gastrointestinal toxicity. 

 COX Selectivity COX-2:COX-1 ratio Vd 
(I) 

T1/2 β 

(h) 
Clearance 
(I h-1) 

Ibuprofen None 1:1 10 2.4 4.4 
Diclofenac None 1:1 30 2 15.6 
Ketorolac None 1:1 14 5.4 2.3 
Meloxicam Moderate 10-13:1 10-15 20-22 0.5 
Celecoxib High 375:1 400 11 30 
Rofecoxib High >800:1 86 17 7.2 

Table 1. Preparing for the primary FRCA, Non-steroidal anti-inflammatory drugs, Sharpe P. 
and Thompson J.  
Bulletin 6. The Royal College of Anaesthetists, March 2001 

The group of patients who are at higher risk of adverse reactions when treated with NSAIDs 
are well known; they include the elderly, pregnant women (and their fetuses), neonates, 
patients with liver, kidney, or cardiac disorders, and those with hypertension, multiple 
myeloma, peptic disorders, or active rheumatoid arthritis.  

The dosage of any NSAIDs must be according to specific recommendations and prescribing 
practices. It is well known that many of the medication errors in the hospital setting are due 
to analgesic overdose and misused16.  

5.2 Acetaminophen (paracetamol) 

Acetaminophen was first used in 1883 but gained widespread acceptance only after 1948. It 
possesses a wide safety profile. The WHO has recommended it to be used as the first line 
medication for mild, moderate, or severe pain and to add opioids and other analgesics as the 
pain remains persistent or increases. This multimodal approach has been adopted in the 
European Union and has effectively resulted in a 33% decrease in opioids use and their 
adverse effects. 

Although paracetamol is acceptably safe in usual dosages, there have been some reports that 
in patients with significant hepatic dysfunction or those taking substances that induce 
hepatic enzymes even common doses may aggravate liver dysfunction, sometimes to the 
point of causing hepatic failure. Stable mild chronic liver disease does not seem to be a 
contraindication.22  

Paracetamol is one of the most commonly ingested medications in deliberate self-poisoning 
and accidental ingestion by children. The problem of overdosage is substantial. Fulminant 
hepatic failure occurs in 1-5% of cases of paracetamol overdosage 3-6 days after ingestion23 
with frequent deaths in people who take 20-25g. There is noly a narrow margin betwwn the 
normal maxium 24-hour dosage and that which can cause liver damage and acute hepatic 
failure.  

Available in oral, rectal and intravenous administration (most of the countries) 
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5.3 Opioids 

Opioids represent a class of analgesics that provide powerful dose-dependent pain relief for 
patients suffering moderate to severe pain. This class of drug includes a large number of 
compounds with variable pharmacokinetics and pharmacodynamics and a dosing 
versatility for its administration. 

Opioids interact with specific transmembrane G-protein coupled binding sites termed opiate 
or opioid receptors. These receptors are located primarily in the spinal dorsal horn, central 
gray, medial thalamus, amygdala, limbic cortex, and other regions of the central nervous 
system that process affective and suffering aspects of pain perception24. Opioid receptors 
serve as binding sites for endogenous ligands, including endorphins and the enkephalins, 
which naturally modulate pain transmission and perception. Opiates ad synthetic opioids 
have structural/chemical similarities that enable them to bind and activate opioid receptors 
resulting in powerful, dose-dependent analgesia25 

Three principal opioid receptor subtypes, designated as μ, κ and δ have been isolated and 
characterized. μ receptor (also known as OPR1) is the main responsible for the analgesic and 
side effects of opiates; its primary agonist includes β-endorphin and morphine.26 

According to their binging affinities and intrinsic activity at receptor subtypes, opioids are 
classified as agonists, partial agonists, mixed agonist-antagonists, and complete 
antagonists17,18. (tables 2 and 3) 

Opiates 
Agonists Partial Agonist Agonist/Antagonist Antagonist 
Morphine and derivates 
Codeine 
Fentanyl 
Sulfentanil 
Alfentanil 
Remifentanil 
Meperidine 

Buprenorphine Nalbuphine 
Butorphanol 
Pentazocine 

Naloxone 
Naltrexone 

Table 2. 

In acute pain scenarios, most opioid-related adverse events are transient and tend to resolve 
with ongoing treatment. The common adverse events are nausea, vomiting, sedation, 
pruritus, and constipation. Patients recovery from abdominal and gynecological surgery are 
generally at risk for opioid-induced bowel dysfunction and ileus with recommendation that 
such therapy may be supplemented with stool softeners, bulk laxatives, and occasional 
enemas27.  

When using opioids for acute pain management it is recommended to have safety rules that 
must be applied mainly in high risk patients. Neonates, infants, and children are at risk of 
adverse effects of opioids, owing to pharmacokinetic and pharmacodynamic changes. 
Routine use of pulse oximetry is recommended in all children receiving opioids28.  

Elderly patients are particularly at risk, as a number of other susceptibility factors  
can co-exist. Renal insufficiency can result in clinically significant accumulation of  
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Opiates 
Morphine Standard of comparison of all opioid analgesics 

Moderate analgesic potency 
Slow onset to peak effect 
Intermediate duration of activity 
Dose dependent adverse effects 
Release of histamine which may precipitate hypotension and bronchospasm 
Increases smooth muscle tone which exacerbate biliary, tubular, and ureteral 
colic 

Oxycodone Semisynthetic mu receptor agonist 
High oral bioavailability 
Less sedation than equivalent doses of morphine 

Hydromorphone Semysinthetic mu selective opioid agonist 
Analgesic potency 5-6 times greater than morphine with a greater ability to 
penetrate the blood brain barrier 
Less histamine release 

Fentanyl Mu-specific opioid agonist related to meperidine 
Analgesic potency 35-60 times greater than morphine 
Rapid onset and variable dose-dependent duration of effect 
Rapidly penetrate blood brain barrier and bind opioid receptors in central 
nervous system 
Provide hemodynamic stability 
Major adverse effects include rapid and profound respiratory depression 
and chest wall rigidity 

Methadone Opioid agonist 
Analgesic potency 1.5-2 times greater than morphine 
Oral bioavailability greater than 80% 
Accumulates in tissues so analgesic duration and risk of overdosing may 
increase with doses 
Prolongation of QTc interval and may initiate or exacerbate torsades de 
pointes and Wolff-Parkinson-White syndrome 
Good choice for patients with highly opioid dependent disorders 

Meperidine Opioid agonist 
Analgesic potency one tenth that of morphine 
Produces smooth muscle relaxing effect 

Codeine Opiate-derived analgesic 
Analgesic potency one-third to one-fourth as potent as morphine 
High incidence of nausea and vomiting 

Tramadol Weak mu-receptor opioid agonist  
Also inhibits re-uptake of both 5-HT and noradrenaline and stimulates the 
presynaptic release of 5-HT 
Analgesic potency similar to codeine 
Not recommended for severe acute pain 

Sufentanil Synthetic mu-specific opioid agonist related to fentanyl 
Analgesic potency 500-700 times greater than morphine 
Rapid onset and dose dependent duration of effect 

Buprenorphine Partial agonist-type opioid  
Available in a sublingual formulation 

Table 3. 
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pharmacologically active opioid metabolites and prolonged narcosis; such patients must be 
monitored for signs of toxicity. To date, this effect has only been reported with codeine, 
morphine, and pethidine. Dextropropoxyphene is not recommended in renal insufficiency.29 

The use of oxygen supply, highly trained nurses, monitoring to avoid respiratory and 
cardiovascular adverse events is highly recommended.  

5.4 Patient control analgesia 

Patient control analgesia (PCA) is the standard technique for the management of moderate 
or severe postoperative pain. The concept of intravenous PCA is described as a technique 
that allows patients to self-administer intravenous opioids as required and dates back to the 
mid-1960s. Nowadays the drugs used in this kind of devices vary according to hospital 
facilities and clinician preferences. Opioids are the first line drugs used in PCA, however in 
many hospitals a combination of opioids and NSAIDs for background infusions with a extra 
shot at patient request are now used. Regular paracetamol and NSAIDs can be used 
simultaneously. Supplementary oxygen should be considered, particularly on the first and 
second postoperative nights. 

Over the years, further improvements were made to the design of PCA devices. These 
have resulted in increases in security and data output capacity, introduction of error 
reduction programs, and a choice of mains in battery power. In addition, a variety of 
disposable delivery systems are now available. Before PCA can be used safely and 
effectively it is mandatory to educate the patients, all medical and nursing staff involved 
in its utilization. 

5.5 Intravenous PCA 

Most authors use morphine as the opioid of choice beginning with a small dose (1mg of 
morphine) at patient request, with a lockout period (5 minutes) to prevent overdosing. 
However there are many side effects of morphine that has lead a vary of studies searching 
for the optimal opioid for PCA analgesia. Lenz et al. showed in their study that oxycodone 
was more potent than morphine for visceral pain relief but not for sedation in patients after 
laparoscopic hysterectomy30.  

For abdominal hysterectomies in a teaching hospital in Mexico City a combination of 
fentanyl (1mg) plus ketorolac (90-120mg of ketorolac) in a mix of 100cc of total volume is 
given to the patients at a rate of 0.4mcg/kg/hr of fentanyl with the same dose for patient 
request with a lockout of 30minutes16.  

5.6 Epidural analgesia 

Epidural analgesia provides excellent pain management after major surgery. It is only safe 
to use on wards with trained staff under pain service supervision. Usually, a combined 
local anesthetic and opiate infusion is used. These drugs act synergistically, but can be 
given separately. The level and density of block must be regularly assessed. Ideally, the 
local anesthetic will provide blockade of small nerve fibers (pain and temperature) but 
maintain fine sensation and motor power. The opiates augment the analgesic effect at 
spinal level. 
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The sympathetic blockade associated with local anesthetics can result in vasodilation and 
subsequent hypotension. The location of the epidural catheter placement affects the efficacy 
of epidural analgesia and influences patient outcomes. Epidural catheters should be inserted 
in a location congruent to the incisional dermatome. Discrepancy between epidural catheter 
insertion level and incision site may lead to an increased rate of side effects secondary to an 
increased infusion rate and increased volumes of local anesthetics used. Inadequate pain 
relief can lead to early termination of epidural analgesia and masking the potential 
beneficial effects of epidural analgesia31 

Side effects of epidural opiates include pruritus, nausea and vomiting, urinary retention, 
and respiratory depression. Continuous supplementary oxygen should be used. 

The choice of analgesic agents administered in the epidural space play a significant role in 
the achievement of optimal analgesia. The most common agents used are opioids and local 
anesthetics. Other agents include clonidine, neostigmine, adenosine, ketamine. 

Removal of epidural catheters may need to be timed to match a therapeutic trough after 
prophylactic heparin or low molecular weight heparin is given. 

5.7 Epidural PCA 

Two meta-analysis have concluded that IV PCA is less effective than continuous epidural 
and PCA-epidural analgesia.32, 33 

Local anesthetics are not widely used as the sole agent in postoperative epidural analgesia. 
To achieve effective analgesia using local anesthetics alone, patients will require higher 
concentrations of the drugs that could result in hypotension and motor block. Nevertheless, 
epidural of local anesthetics alone may be warranted in situations in which the side effects 
of opioids are troublesome to the patient.  

The most commonly used local anesthetics in epidural analgesic preparations are 
bupivacaine, ropivacaine and levobupivacaine. Nowadays for many clinicians ropivacaine 
is the local anesthetic of choice for background infusions because of their unique property of 
minimum motor blockade. Most authors recommend an infusion with a 1-2% concentration 
of ropivacaine at a 4-6ml/hr. An additional opioid could be used in the same mixture. 

5.8 Other pain management techniques 

This includes the use of non-opiate drugs such as clonidine or tramadol, continuous nerve 
blocks, and novel drugs used epidurally. The management of a surgical patient with 
coexisting substance abuse issues or chronic pain problems of any cause is complex and 
requires the early involvement of a pain specialist. 

5.9 Glucocorticoids for pain management 

Glucocorticoids have a number of beneficial properties in a surgical setting. In addition to 
being antiemetic, they are antiinflammatory, analgesic, antipyretic, and antiallergic34. 
Glucocorticoids exert their effects by binding to a glucocorticoid receptor (GR) localized in 
the cytoplasm of target cells. There is a single class of GR that binds glucocorticoids, with no 
evidence for subtypes of differing affinity in different tissues35. 
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The sympathetic blockade associated with local anesthetics can result in vasodilation and 
subsequent hypotension. The location of the epidural catheter placement affects the efficacy 
of epidural analgesia and influences patient outcomes. Epidural catheters should be inserted 
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This includes the use of non-opiate drugs such as clonidine or tramadol, continuous nerve 
blocks, and novel drugs used epidurally. The management of a surgical patient with 
coexisting substance abuse issues or chronic pain problems of any cause is complex and 
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Glucocorticoids have a number of beneficial properties in a surgical setting. In addition to 
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Glucocorticoids may control inflammation by inhibiting many aspects of the inflammatory 
process through increasing the transcription of anti-inflammatory genes and decreasing the 
transcription of inflammatory genes.  

Glucocorticoids inhibit the transcription of several cytokines that are relevant in 
inflammatory diseases, including IL-1b, IL-2, IL-3, IL-6, IL-11, TNF-a, GM-CSF and 
chemokines that attract inflammatory cells to the site of inflammation, including IL8, 
RANTES, MCP-1, MCP-3, MCP-4, MIP-1a and eotaxin.  

The analgesic effect of glucocorticoids was first shown with betamethasone in patients 
undergoing third molar extraction36. A group of doctors from the Helsinki University 
Hospital chose to investigate the analgesic potency of different doses of dexamethasone for 
postoperative pain management of patients who underwent laparoscopic hysterectomy37. IV 
dexamethasone 15 mg before induction of anesthesia decreases the oxycodone consumption 
during the first 24 h after laparoscopic hysterectomy. During first 2 h after surgery, 
dexamethasone 10 mg reduces the oxycodone consumption as effectively as the 15 mg dose. 
The opioid-sparing potency of dexamethasone is dose dependent. The effect of the 5 mg 
dose on postoperative oxycodone consumption was negligible, whereas the 10 and 15 mg 
doses reduced oxycodone consumption during the first 2 h after surgery. 

There is also some studies that presumed the prolonged analgesic effect of non steroidal 
anti-inflammatory drugs with dexamethasone; a group of experts from Scandinavia, have 
demonstrated that the association of 16 mg of dexamethasone with rofecoxib has prolonged 
its analgesic effect38. It is also worth mentioning a cost related benefit of the use of 
dexamethasone. Compared to costs of multiple doses of non-steroidal antiinflammatory 
drugs used during and after this procedure sounds reasonable to use a single dose of 
dexamethasone in order to reduce consumption of analgesics. 

5.10 Adjuvants in anesthesia and postoperative pain 

A number of adjuvants have been added to the intrathecal local anaesthetics for 
supplementation of intraoperative anaesthesia and postoperative analgesia. They have 
advantages as they reduce the dose of local anaesthetic; provide long lasting postoperative 
analgesia with reduced incidence of central nervous system depression, motor effects or 
hypotension. 

Ketamine is an intravenous (IV) anesthetic with analgesic properties in subanesthetic doses, 
secondary to its action on the NMDA receptor. Several trials are investigating the use of 
low-dose ketamine for managing postoperative pain. The effect of adding ketamine to 
morphine for postoperative patient-controlled analgesia (PCA), compared with using 
morphine alone was investigated in six trials involving 330 patients. Only one trial in 
patients undergoing lumbar microdiscectomy39 showed a beneficial effect of adding 
ketamine. There were no analgesic effects of ketamine in the other five studies in patients 
undergoing abdominal surgery 41. Adverse effects including vivid dreams, hallucinations, 
dysphoria, and disorientation were increased in ketamine-treated patients in two studies. 

Dextromethorphan is a weak, noncompetitive NMDA antagonist that has been used as an 
antitussive agent. It has been shown to inhibit development of cutaneous secondary 
hyperalgesia in people after peripheral burn injury and to reduce temporal summation of 
pain40. Several studies investigated the effect of the perioperative administration of 
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dextromethorphan on acute postoperative pain. Opiate-related adverse effects were similar 
between patients who received dextromethorphan and control patients. Postoperative 
administration of IM dextromethorphan at a dose of 40 mg and oral dextromethorphan (200 
mg every 8 hours) also were associated with a significant reduction in postoperative opioid 
consumption41. 

Analgesic effect of intrathecal neostigmine is secondary to acetylcholine release in the spinal 
cord tissue42. During surgical stimuli, a pre-existent spinal cholinergic tonus is activated. 
Neostigmine, an anticholinsterase drug increases the concentration of acetylcholine in the 
cerebrospinal fluid and acetylcholine bioavailability at the cholinergic nerves within the 
spinal cord. The existence of a cholinergic system in the spinal dorsal horn involved in 
sensory transmission and modulation is supported by anatomical, pharmacological and 
electrophysiological studies. Electrophysiological studies have demonstrated that 
cholinergic receptor agonists produce inhibitory effects on spinal dorsal horn neurons, 
including spinothalamic tract neurons43. This suggests that a spinal cholinergic system plays 
an important inhibitory role in the modulation of nociceptive transmission. 

Nitric oxide (NO) was shown to be a central neurotransmitter and to act as a second 
messenger in the central nervous system. There are several reports of the relationship 
between NO and pain processing in the brain and the spinal cord. Acetylcholine and 
morphine induce analgesia via activation of the arginine-NO-cGMP pathway. Guanylate 
cyclase activity in the brain is markedly stimulated by NO, generated from L-arginine or 
provided through an exogenous source. The transdermal nitroglycerine patch has been 
related to NO formation during degradation of organic nitrates.  

There is a significant increase in postoperative analgesia when neostigmine is added to 
intrathecal bupivacaine in patients undergoing total abdominal hysterectomy. A 
combination of 5 mg/day transdermal nitroglycerine patch and intrathecal low dose 
neostigmine (5 mcg) resulted in an average of 10 hours of postoperative analgesia after total 
abdominal hysterectomy during bupivacaine spinal block, compared to 3.5 hours in the 
control group. Also the use of intrathecal neostigmine and transdermal nitroglycerine delays 
the first requirement of rescue analgesia by 6.5 hours. Transdermal nitroglycerine has been 
shown to increase the postoperative analgesia of intrathecal opioids44.  

6. Conclusions 
Recent developments in our understanding of incisional pain have highlighted the 
complexity of perioperative pain and the need for optimal management not only to provide 
rapid recovery but also to prevent long-term consequences. 

More than 100 NSAIDs are marketed or at an advance stage of development worldwide. 
There is no a single compound with proven efficacy better than other in the treatment of 
postoperative pain. The search for more efficacious and better-tolerated compounds is still 
being persued.  

Principles of safe IV treatment: 

- Acetaminophen or pure NSAIDs alone 
- Acetaminophen + NSAIDs 
- Weak opioid + acetaminophen or 
- Weak opioid + NSAIDs 
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dextromethorphan on acute postoperative pain. Opiate-related adverse effects were similar 
between patients who received dextromethorphan and control patients. Postoperative 
administration of IM dextromethorphan at a dose of 40 mg and oral dextromethorphan (200 
mg every 8 hours) also were associated with a significant reduction in postoperative opioid 
consumption41. 

Analgesic effect of intrathecal neostigmine is secondary to acetylcholine release in the spinal 
cord tissue42. During surgical stimuli, a pre-existent spinal cholinergic tonus is activated. 
Neostigmine, an anticholinsterase drug increases the concentration of acetylcholine in the 
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There is a significant increase in postoperative analgesia when neostigmine is added to 
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combination of 5 mg/day transdermal nitroglycerine patch and intrathecal low dose 
neostigmine (5 mcg) resulted in an average of 10 hours of postoperative analgesia after total 
abdominal hysterectomy during bupivacaine spinal block, compared to 3.5 hours in the 
control group. Also the use of intrathecal neostigmine and transdermal nitroglycerine delays 
the first requirement of rescue analgesia by 6.5 hours. Transdermal nitroglycerine has been 
shown to increase the postoperative analgesia of intrathecal opioids44.  

6. Conclusions 
Recent developments in our understanding of incisional pain have highlighted the 
complexity of perioperative pain and the need for optimal management not only to provide 
rapid recovery but also to prevent long-term consequences. 

More than 100 NSAIDs are marketed or at an advance stage of development worldwide. 
There is no a single compound with proven efficacy better than other in the treatment of 
postoperative pain. The search for more efficacious and better-tolerated compounds is still 
being persued.  
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- Weak opioid + acetaminophen or 
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1. Introduction 
Hysterectomy is one of the most common surgical procedures in the practice of gynecology. 
The various surgical techniques for hysterectomy, including those by the abdominal 
approach as well as those by the vaginal route, deserve special attention with regard to 
possible transoperative urological injuries. These complications raise questions about the 
anatomic knowledge for all gynecologists. The ureters are vulnerable to injuries during 
gynecological surgeries and even obstetric ones due to the anatomic proximity to the organs 
of the female reproductive system. 1 The general incidence of ureteral injuries is estimated to 
be 0.03% to 2.0% for abdominal hysterectomy, 0.02% to 0.5% for vaginal hysterectomy, and 
0.2% to 6.0% for laparoscopy-assisted vaginal hysterectomy. 2, 3, 4, 5, 6 There are four critical 
points of potential ureteral injury during a hysterectomy. The first critical point is situated at 
the entrance of the ureter in the pelvic bone, when the ovarian vessels cross over it. The 
second critical point is identified next to the uterosacral ligament, where the ureter is 
situated lateral to this ligament. The third critical point is at the level of the uterine artery, 
where the ureter crosses below the uterine artery through the cardinal ligament at the level 
of the ischial spine. The fourth critical points occurs in the bladder, where the ureter turns 
medially, crossing the anterior portion of the vaginal dome and entering the bladder wall. 7 
Certainly, the ability to recognize the anatomy, as well the ability of the surgeon in 
recognizing the points of greater risk of ureter injury, will help in lowering these 
percentages. 

2. Anatomy 
The ureter is a tube that is part of the urinary tract and that connects the renal pelvis to the 
bladder. Its function is to transport the urine from the kidney to the bladder, which involves 
peristaltic or wave-like movements by contraction of its smooth muscle layer. The ureters 
have three layers, like other tubular organs: (i) the outermost layer consists of connective 
tissue, partially covered by the serosa in the regions where the ureter is in contact with the 
peritoneum; (ii) in the intermediate portion, there is a middle layer consisting of smooth 
muscle tissue of three types, circular, longitudinal and oblique; (iii) the inner layer is 
composed of mucosa – with transition epithelium - and submucosa – with connective tissue. 
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The ureters each have a length of 25 to 30 cm and a diameter of 3 mm. They originate from the 
confluence of the various renal calyces, coming together in the renal pelvis. The ureters exit the 
kidney at the level of the superior abdomen, going down to the pelvis bone behind the organs 
of the gastrointestinal tract, in the retroperitoneum, medial to the greater psoas muscle. On 
penetrating the pelvic cavity, crossing over the bifurcation of the common iliac vessels, we also 
observe the crossing of the ovarian vessels (first critical point of injury). The ureters form the 
posterior border of the ovarian fossa; they continue caudal to the lateral edge of the uterosacral 
ligaments (second critical point of injury) up to the cardinal ligament. The uterine artery 
accompanies the ureter along the lateral part of the cervix and the upper part of the vagina. At 
the base of the cardinal ligament, the ureter passes below the uterine artery (third critical point 
of injury), at the level of the ischial spine. At this point it goes initially forward and then 
medially, under the wide extensive ligament, between the uterine and vaginal arteries, toward 
the bottom of the lateral sac of the vagina – lying approximately 2 cm lateral to the cervix. 
Here, the ureter ascends anterior to the vagina for a short distance finally reaching the base of 
the bladder, where it opens at a lateral angle of the vesical trigone, obliquely perforating the 
wall of the bladder (fourth critical point of injury). 

In relation to the blood supply of the ureter, it is well established that it is variable and that 
it is provided from various sources. The abdominal part of the ureter is irrigated regularly 
by a branch from the abdominal aorta or by a branch of the renal or ovarian artery. At the 
level of the arched line (the transition point from the abdominal portion to the pelvic 
portion), the middle portion in general is irrigated by branches of the common or internal 
iliac arteries. The pelvic portion is irrigated by the superior and inferior vesical arteries, as 
well as branches from the uterine, mid-rectal and internal pudendal arteries. At its upper 
and middle portions, blood supply to the ureter comes from the medial side. In contrast, the 
pelvic ureter receives its vascular supply mainly from the lateral part. Therefore, medial 
dissection in this distal pelvic portion produces the least vascular damage. Periureteral 
tissues are also irrigated by the subperitoneal arteries, which allows us to conclude that 
dissection of the ureters should be minimal in separating them from the peritoneum. 

Despite good anatomic knowledge and an experienced surgeon, ureteral injuries can occur 
due to anatomic distortions. The risk of ureteral injury increases in cases of endometriosis, 
pelvic adherences or pelvic tumors, which distort the normal course of the ureter. 8 
Abnormalities of the urinary tract, which occur in 17 to 20% of the population, could be 
documented by preoperative excretory urography; meanwhile, the majority of ureteral 
injuries occur when there is no indication for excretory urography. 9 The use of this 
diagnostic technology , like other examinations, for example, cystoscopy, are not indicated 
in routine preoperative assessment in patients who are going to have a hysterectomy, due to 
morbidities that, although small, are present in these procedures. The preoperative 
introduction of ureteral catheters, another method for the identification of ureteral 
abnormalities and even identification of normal ureteral anatomy, is undesirable because of 
the cost and associated morbidity. In patients with large pelvic masses that distort anatomy, 
small uterine segment, cervical myomas or cervical cancer, preoperative imaging studies 
such as endovenous pyelogram, ultrasound, retrograde pyelography and other studies can 
be particularly useful. 8 

The direct visualization of the ureter should constitute an initial necessary in all pelvic 
dissections, particularly hysterectomies. The surgeon should feel at ease with the ureteral 
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trajectory and well familiarized with the locations of frequent injuries during an abdominal 
surgery. It is important to recall that routine dissection and repair of the ureters, a procedure 
to prevent injuries cited by some authors, increases the risks of injury of the ureter and 
should not be routinely done. 10 

3. Injuries and their repair 
The adage “just happens to those who make” holds true when we discuss ureteral injuries. 
Even experienced surgeons, with a substantial volume of pelvic surgeries, at some moment 
will end up injuring the ureter. Despite being less common than injuries of the bladder and 
rectum, ureteral injury is one of the most serious complications in gynecological surgery, 
with high morbidity. The major concern in this case is not always the injury itself, but rather 
not knowing of its occurrence. The inability to recognize and repair this injury constitutes a 
great risk for the patient. 11 Transoperative identification of a ureteral injury occurs in only 
11% to 12% of cases. 12, 13 

Unexpected pain in the flank region in the postoperative period, fever or vaginal discharge 
can suggest ureteral injury. Sometimes, the ureteral injuries can go unnoticed because the 
signs and symptoms are not specific. The 1.7% incidence of ureteral injuries in 
hysterectomies concerns some authors when referring to the question of their early 
identification. Persistent peristalsis was identified in 5 of 6 injured ureters, demonstrating 
that this sign is a poor marker for determining the integrity of the ureter. 12 

The ureter can be injured in numerous ways: fulgurated, ligated, pinched, jostled and 
sectioned partially or completely. Besides these injuries, trauma to the sheath of the ureter 
and to its longitudinal blood supply can occur (devascularization), despite a technique of 
meticulous dissection.  

Injuries due to ligature, pinching or jostling of the ureter occur more often in the locations 
where the ovarian and uterine vessels are ligated or clamped. 14 If they are soon noticed, the 
simple removal of a wrongly placed suture can be sufficient for repair. However, injuries 
caused by clamping produce significant damage of the crush type. After removal of the 
hemostat, the tissues should be examined with respect to their viability, and if there is still 
vitality, it is likely that the placement of ureteral catheters will be sufficient. If any segment 
appears to be nonviable, it should be excised. 

The ureteral sections can be partial or complete. The partially sectioned ureters should also 
be evaluated with respect to their vitality. Vascularized tissue can be reapproximated by an 
absorbable suture on a ureteral catheter. Repair of complete sections can vary with 
localization and extent of vascular damage. If the injury occurs distant from the bladder, it 
can be repaired on a ureteral catheter. The proximal and distal ends should be mobilized 
and resutured without any tension. 

The location of the injury constitutes an important element in the choice of the repair 
technique. Approximately 80 to 90% of the injuries occur in the terminal ureter. In this 
situation, a form of ureteral reimplantation can be indicated. For the injuries less than 5 cm 
of the ureterovesical junction, a simple reimplantation can be complicated by urinary reflux, 
and therefore, some authors, recommend the creation of a submucosal tunnel of the vesical 
wall. In this technique, the dome of the bladder is opened to choose the most inclined part of 
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observe the crossing of the ovarian vessels (first critical point of injury). The ureters form the 
posterior border of the ovarian fossa; they continue caudal to the lateral edge of the uterosacral 
ligaments (second critical point of injury) up to the cardinal ligament. The uterine artery 
accompanies the ureter along the lateral part of the cervix and the upper part of the vagina. At 
the base of the cardinal ligament, the ureter passes below the uterine artery (third critical point 
of injury), at the level of the ischial spine. At this point it goes initially forward and then 
medially, under the wide extensive ligament, between the uterine and vaginal arteries, toward 
the bottom of the lateral sac of the vagina – lying approximately 2 cm lateral to the cervix. 
Here, the ureter ascends anterior to the vagina for a short distance finally reaching the base of 
the bladder, where it opens at a lateral angle of the vesical trigone, obliquely perforating the 
wall of the bladder (fourth critical point of injury). 

In relation to the blood supply of the ureter, it is well established that it is variable and that 
it is provided from various sources. The abdominal part of the ureter is irrigated regularly 
by a branch from the abdominal aorta or by a branch of the renal or ovarian artery. At the 
level of the arched line (the transition point from the abdominal portion to the pelvic 
portion), the middle portion in general is irrigated by branches of the common or internal 
iliac arteries. The pelvic portion is irrigated by the superior and inferior vesical arteries, as 
well as branches from the uterine, mid-rectal and internal pudendal arteries. At its upper 
and middle portions, blood supply to the ureter comes from the medial side. In contrast, the 
pelvic ureter receives its vascular supply mainly from the lateral part. Therefore, medial 
dissection in this distal pelvic portion produces the least vascular damage. Periureteral 
tissues are also irrigated by the subperitoneal arteries, which allows us to conclude that 
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Despite good anatomic knowledge and an experienced surgeon, ureteral injuries can occur 
due to anatomic distortions. The risk of ureteral injury increases in cases of endometriosis, 
pelvic adherences or pelvic tumors, which distort the normal course of the ureter. 8 
Abnormalities of the urinary tract, which occur in 17 to 20% of the population, could be 
documented by preoperative excretory urography; meanwhile, the majority of ureteral 
injuries occur when there is no indication for excretory urography. 9 The use of this 
diagnostic technology , like other examinations, for example, cystoscopy, are not indicated 
in routine preoperative assessment in patients who are going to have a hysterectomy, due to 
morbidities that, although small, are present in these procedures. The preoperative 
introduction of ureteral catheters, another method for the identification of ureteral 
abnormalities and even identification of normal ureteral anatomy, is undesirable because of 
the cost and associated morbidity. In patients with large pelvic masses that distort anatomy, 
small uterine segment, cervical myomas or cervical cancer, preoperative imaging studies 
such as endovenous pyelogram, ultrasound, retrograde pyelography and other studies can 
be particularly useful. 8 

The direct visualization of the ureter should constitute an initial necessary in all pelvic 
dissections, particularly hysterectomies. The surgeon should feel at ease with the ureteral 
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trajectory and well familiarized with the locations of frequent injuries during an abdominal 
surgery. It is important to recall that routine dissection and repair of the ureters, a procedure 
to prevent injuries cited by some authors, increases the risks of injury of the ureter and 
should not be routinely done. 10 

3. Injuries and their repair 
The adage “just happens to those who make” holds true when we discuss ureteral injuries. 
Even experienced surgeons, with a substantial volume of pelvic surgeries, at some moment 
will end up injuring the ureter. Despite being less common than injuries of the bladder and 
rectum, ureteral injury is one of the most serious complications in gynecological surgery, 
with high morbidity. The major concern in this case is not always the injury itself, but rather 
not knowing of its occurrence. The inability to recognize and repair this injury constitutes a 
great risk for the patient. 11 Transoperative identification of a ureteral injury occurs in only 
11% to 12% of cases. 12, 13 

Unexpected pain in the flank region in the postoperative period, fever or vaginal discharge 
can suggest ureteral injury. Sometimes, the ureteral injuries can go unnoticed because the 
signs and symptoms are not specific. The 1.7% incidence of ureteral injuries in 
hysterectomies concerns some authors when referring to the question of their early 
identification. Persistent peristalsis was identified in 5 of 6 injured ureters, demonstrating 
that this sign is a poor marker for determining the integrity of the ureter. 12 

The ureter can be injured in numerous ways: fulgurated, ligated, pinched, jostled and 
sectioned partially or completely. Besides these injuries, trauma to the sheath of the ureter 
and to its longitudinal blood supply can occur (devascularization), despite a technique of 
meticulous dissection.  

Injuries due to ligature, pinching or jostling of the ureter occur more often in the locations 
where the ovarian and uterine vessels are ligated or clamped. 14 If they are soon noticed, the 
simple removal of a wrongly placed suture can be sufficient for repair. However, injuries 
caused by clamping produce significant damage of the crush type. After removal of the 
hemostat, the tissues should be examined with respect to their viability, and if there is still 
vitality, it is likely that the placement of ureteral catheters will be sufficient. If any segment 
appears to be nonviable, it should be excised. 

The ureteral sections can be partial or complete. The partially sectioned ureters should also 
be evaluated with respect to their vitality. Vascularized tissue can be reapproximated by an 
absorbable suture on a ureteral catheter. Repair of complete sections can vary with 
localization and extent of vascular damage. If the injury occurs distant from the bladder, it 
can be repaired on a ureteral catheter. The proximal and distal ends should be mobilized 
and resutured without any tension. 

The location of the injury constitutes an important element in the choice of the repair 
technique. Approximately 80 to 90% of the injuries occur in the terminal ureter. In this 
situation, a form of ureteral reimplantation can be indicated. For the injuries less than 5 cm 
of the ureterovesical junction, a simple reimplantation can be complicated by urinary reflux, 
and therefore, some authors, recommend the creation of a submucosal tunnel of the vesical 
wall. In this technique, the dome of the bladder is opened to choose the most inclined part of 
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the vesical base, where a tunnel is made, creating a submucosal passage of approximately 
1.5 cm. The ureter should be drawn through the tunnel with delicate traction. A mucosa-
mucosa anastomosis over a catheter is made utilizing a fine absorbable suture. A second set 
of sutures supports the anastomosis, uniting the ureteral adventitia and the vesical muscle. 
The closing of the bladder should be done with double plane suturing with a fine absorbable 
suture.  

For higher injuries – above 5 cm from the ureterovesical junction– and in those in which it is 
not possible to unblock the ureter or where a complete sectioning has occurred or the ureter 
crushed, some procedure will be necessary to mobilize the ureter and/or bladder so that the 
reimplantation site is not under tension. This method can consist of the dissection of the 
healthy portion of the ureter and its sectioning above the location of the injury. 15 The 
injured end of the ureter should be ligated to avoid extravasation of urine from the bladder, 
proceeding then to the choice of a site for reimplantation of the ureter in the posterior 
portion of the vesical fundus. The bladder is opened and its wall is transfixed from inside to 
outside with curved forceps, pulling the ureter through this orifice. The ureteral orifice is 
sutured to the muscle and mucosa layers of the bladder with a fine 4-0 absorbable suture. 
The ureter can also be tunnelized in the vesical submucosa before performing the 
anastomosis. A double J ureteral catheter is introduced, where it is removed after about 6 
weeks. The vesical wall is sutured in planes with a 3-0 absorbable suture, and the bladder 
examined for 7 to 10 days by the supra-pubic and urethral route with two No. 20 Foley 
probes. One of these probes can be removed as soon as the patient no longer shows 
macroscopic hematuria, where excretory urography is performed after the removal of the 
double J catheter for anatomic evaluation of the urinary tract. The success of ureteral 
reimplantation surgery (ureteroneocystostomy) described here depends on the realization of 
an anastomosis between the ureter and bladder absolutely free of tension. To achieve this, it 
is often necessary to fix the bladder on the major psoas muscle of the compromised side. 16 

Various conditions contribute in determining the incidence of ureteral injuries in 
gynecological practice. The relations of contiguity between the pelvic ureter and the genital 
tract, on the one hand, and the possible direct or indirect participation of the ureter in 
genital pathology, on the other hand, represent the presumptions about the ureteral 
pathology of gynecological interest. The intimate relation that the pelvic ureter has with the 
genital tract explains how many inflammatory or tumor processes can compromise it 
directly or cause its topographic modification. 

In the classification of ureteral injuries, a very useful difference for clinical purposes is 
separately considering the ureteral injuries diagnosed at the moment of the surgical act and 
others in which clinical manifestations emerged after some time. In injuries found during 
the surgical intervention, its repair requires only technical knowledge of its resolution, 
generally with low morbidity. However, for injuries diagnosed later, the problems will be of 
various natures, showing variable symptomatology and complex diagnostic and therapeutic 
possibilities. 

When there is ureteral injury, the therapy is in general subordinated to the type and site of 
the ureteral injury, to the type of intervention during which the injury was caused, and to 
the nature and extent of the disease which determined the surgical intervention.  

We describe below the ureteral injuries during abdominal interventions for benign 
problems. 
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4. Abdominal hysterectomy 
It is in this intervention that a large number of ureteral injuries are found. For a clear 
description of the various possibilities of the ureteral injuries in relation to various 
techniques, we will consider separately the various times of this intervention in which the 
injury can be produced. Certainly, we should make an essential observation in the approach 
of the abdominal hysterectomy and ureteral injuries: some authors believe that there is 
increased risk of injury for the laparoscopic route that, although small - with 1.1% 
prevalence, representing 7.2 times the risk demonstrated in laparotomy procedures. 17 
However, based on meta-analysis that considered all the complications of major severity, 
including ureteral injuries, there would be no difference in the incidence of these major 
complications between laparotomic and laparoscopic techniques. 18 

4.1 At the level of the ovarian pedicle 

The injury that can occur during the clamping and sectioning of the ovarian vessels is a 
relatively rare incident under normal conditions. However, some congenital or acquired 
situations can favor the injury, such as congenitally short ovarian pedicle, presence of an 
adnexial inflammatory process or the growth of a tumor with intra-ligamentary 
development. Besides, it should be pointed out that an injury can occur during the ligature 
of the ovarian vessels with an insufficient clipping of the vessels and their consequent 
retraction, with the approximation of the ureter. The attempt at successive hemostasis in 
these situations can lead to a ureteral injury. A better prophylaxis of ureteral injuries at this 
level would be a careful and precise preparation of the ovarian pedicle and freeing it from 
pathological adherences before the ligature of the ovarian vessels. 19 

4.2 At the level of the uterosacral ligament  

In the sectioning of the uterosacral ligament, the possibility of a ureteral injury often 
becomes real due to the retractions caused by pelvic peritonitis or especially in not very rare 
cases of endometriosis next to this ligament. As we know, the ureter passes below and 
lateral to the uterosacral ligament, and therefore, when sectioning this ligament, the ureter 
can be injured. 

This accident can be avoided with the sectioning of the peritoneum at the bottom of 
Douglas’ sac and with traction of the uterus upward toward the pubic symphysis. With this 
maneuver, the ureter is separated and we can observe the rectal columns better, which can 
also be retracted. These ligaments can be sectioned by electrosurgery or clamped and 
sectioned horizontally and separate from the cardinal or Mackenrodt ligament, through 
which the ureter passes. 

4.3 At the level of mackenrodt’s ligament  

At this point, we have the crossing of the ureter with the uterine artery. The most frequent 
injuries in total hysterectomy occur at the moment of the sectioning of Mackenrodt’s 
ligament. Various determinants can be responsible for this, but those that deserve special 
attention are the inflammatory abnormalities that favor the retraction of the parametrium 
and allow the most frequent occurrence of this accident. Prophylaxis of this injury is done 
respecting the surgical technique in which the bladder is first mobilized, especially in the 
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the vesical base, where a tunnel is made, creating a submucosal passage of approximately 
1.5 cm. The ureter should be drawn through the tunnel with delicate traction. A mucosa-
mucosa anastomosis over a catheter is made utilizing a fine absorbable suture. A second set 
of sutures supports the anastomosis, uniting the ureteral adventitia and the vesical muscle. 
The closing of the bladder should be done with double plane suturing with a fine absorbable 
suture.  

For higher injuries – above 5 cm from the ureterovesical junction– and in those in which it is 
not possible to unblock the ureter or where a complete sectioning has occurred or the ureter 
crushed, some procedure will be necessary to mobilize the ureter and/or bladder so that the 
reimplantation site is not under tension. This method can consist of the dissection of the 
healthy portion of the ureter and its sectioning above the location of the injury. 15 The 
injured end of the ureter should be ligated to avoid extravasation of urine from the bladder, 
proceeding then to the choice of a site for reimplantation of the ureter in the posterior 
portion of the vesical fundus. The bladder is opened and its wall is transfixed from inside to 
outside with curved forceps, pulling the ureter through this orifice. The ureteral orifice is 
sutured to the muscle and mucosa layers of the bladder with a fine 4-0 absorbable suture. 
The ureter can also be tunnelized in the vesical submucosa before performing the 
anastomosis. A double J ureteral catheter is introduced, where it is removed after about 6 
weeks. The vesical wall is sutured in planes with a 3-0 absorbable suture, and the bladder 
examined for 7 to 10 days by the supra-pubic and urethral route with two No. 20 Foley 
probes. One of these probes can be removed as soon as the patient no longer shows 
macroscopic hematuria, where excretory urography is performed after the removal of the 
double J catheter for anatomic evaluation of the urinary tract. The success of ureteral 
reimplantation surgery (ureteroneocystostomy) described here depends on the realization of 
an anastomosis between the ureter and bladder absolutely free of tension. To achieve this, it 
is often necessary to fix the bladder on the major psoas muscle of the compromised side. 16 

Various conditions contribute in determining the incidence of ureteral injuries in 
gynecological practice. The relations of contiguity between the pelvic ureter and the genital 
tract, on the one hand, and the possible direct or indirect participation of the ureter in 
genital pathology, on the other hand, represent the presumptions about the ureteral 
pathology of gynecological interest. The intimate relation that the pelvic ureter has with the 
genital tract explains how many inflammatory or tumor processes can compromise it 
directly or cause its topographic modification. 

In the classification of ureteral injuries, a very useful difference for clinical purposes is 
separately considering the ureteral injuries diagnosed at the moment of the surgical act and 
others in which clinical manifestations emerged after some time. In injuries found during 
the surgical intervention, its repair requires only technical knowledge of its resolution, 
generally with low morbidity. However, for injuries diagnosed later, the problems will be of 
various natures, showing variable symptomatology and complex diagnostic and therapeutic 
possibilities. 

When there is ureteral injury, the therapy is in general subordinated to the type and site of 
the ureteral injury, to the type of intervention during which the injury was caused, and to 
the nature and extent of the disease which determined the surgical intervention.  

We describe below the ureteral injuries during abdominal interventions for benign 
problems. 
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techniques, we will consider separately the various times of this intervention in which the 
injury can be produced. Certainly, we should make an essential observation in the approach 
of the abdominal hysterectomy and ureteral injuries: some authors believe that there is 
increased risk of injury for the laparoscopic route that, although small - with 1.1% 
prevalence, representing 7.2 times the risk demonstrated in laparotomy procedures. 17 
However, based on meta-analysis that considered all the complications of major severity, 
including ureteral injuries, there would be no difference in the incidence of these major 
complications between laparotomic and laparoscopic techniques. 18 

4.1 At the level of the ovarian pedicle 

The injury that can occur during the clamping and sectioning of the ovarian vessels is a 
relatively rare incident under normal conditions. However, some congenital or acquired 
situations can favor the injury, such as congenitally short ovarian pedicle, presence of an 
adnexial inflammatory process or the growth of a tumor with intra-ligamentary 
development. Besides, it should be pointed out that an injury can occur during the ligature 
of the ovarian vessels with an insufficient clipping of the vessels and their consequent 
retraction, with the approximation of the ureter. The attempt at successive hemostasis in 
these situations can lead to a ureteral injury. A better prophylaxis of ureteral injuries at this 
level would be a careful and precise preparation of the ovarian pedicle and freeing it from 
pathological adherences before the ligature of the ovarian vessels. 19 

4.2 At the level of the uterosacral ligament  

In the sectioning of the uterosacral ligament, the possibility of a ureteral injury often 
becomes real due to the retractions caused by pelvic peritonitis or especially in not very rare 
cases of endometriosis next to this ligament. As we know, the ureter passes below and 
lateral to the uterosacral ligament, and therefore, when sectioning this ligament, the ureter 
can be injured. 

This accident can be avoided with the sectioning of the peritoneum at the bottom of 
Douglas’ sac and with traction of the uterus upward toward the pubic symphysis. With this 
maneuver, the ureter is separated and we can observe the rectal columns better, which can 
also be retracted. These ligaments can be sectioned by electrosurgery or clamped and 
sectioned horizontally and separate from the cardinal or Mackenrodt ligament, through 
which the ureter passes. 

4.3 At the level of mackenrodt’s ligament  

At this point, we have the crossing of the ureter with the uterine artery. The most frequent 
injuries in total hysterectomy occur at the moment of the sectioning of Mackenrodt’s 
ligament. Various determinants can be responsible for this, but those that deserve special 
attention are the inflammatory abnormalities that favor the retraction of the parametrium 
and allow the most frequent occurrence of this accident. Prophylaxis of this injury is done 
respecting the surgical technique in which the bladder is first mobilized, especially in the 
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middle zone, individualizing the vesical columns, which should be distended laterally, 
allowing the ureters to be separated. 15 The ureters, in this way, remain laterally, which 
allows the secure ligatura of the uterine vessels followed by Mackenrodt’s ligament. 
Inflammatory reactions or neoplasms that cause a blockage in this region can result in 
difficulties in executing this technique. 

In these cases, the ureter should be first individualized and dissected up to its entrance into 
the parametrium. In many situations, this is the moment for making a tunnel between the 
ureter and the parametrium, identifying clearly the artery and the uterine vein, which are 
above the ureter. On sectioning the roof of the tunel, after its clamping, hemostasis of the 
uterine vascular bundle is also performed. In this way, this surgical time, even in adverse 
situations, can be done with little chance of accidents. 

4.4 At level of the bladder 

Ureteral injuries at level of the bladder are of concern when there is large dissection of the 
tissues in this related anatomic region, for example, in extrafascial total hysterectomy and 
radical hysterectomy. Even so, after the surgical time of the sectioning of Mackenrodt’s 
ligament, taking the usual technical precautions, these injuries are infrequent. Surgical 
precautions include dissection with caudal separation of the bladder after ligature of the 
uterine vessels, associated with contralateral traction of the uterus, and moving the ureter 
away from the surgical field, increasing the distance between the ureter and the cervix. This 
maneuver positions the ureter more inferior and lateral to Mackenrodt’s ligament (already 
sectioned). In this way, the sectioning of the vaginal wall for the extraction of the uterus will 
be free of risks of ureteral injury at the level of its entrance in the bladder.  

4.5 In the presence of myoma 

Injury of the ureter during a surgical intervention with myomatous uterus remains 
subordinate to the location and volume of the myoma and to the degree of topographic 
dislocation of the ureter that the myoma may have caused. Myomas located in the cervical 
or intra-ligamentary regions can make the surgery more difficult, providing a greater chance 
of ureteral injuries. 

Generally, the ureter remains compromised, in these cases below the myoma, but can 
sometimes be over the myoma. This situation occurs when the myoma develops in the lower 
part of the isthmus. A better prophylaxis of this accident is to individualize the ureter by 
dissection of the retroperitoneum. 

4.6 Adnexectomy 

Adnexectomy when performed alone or together with hysterectomy can favor surgical 
injuries of the ureter. We can have infectious clinical situations, pictures of endometriosis, 
ectopic pregnancies with involvement of all tube, malignant or benign neoplastic problems 
such as intra-ligamentary cysts, which favor an injury of the ureter. 

Operative maneuvers should adapt to each circumstance where there is always the 
possibility of the injury of the ureter, which with the growth of a cystic formation can 
undergo modifications in its topography. 
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5. Vaginal hysterectomy  
Even if ureteral injuries can happen in the course of this intervention, we should point that 
this accident can be avoided simply by carrying out the surgical technique in a correct 
manner. The rate of ureteral injuries is low, around 0.88%, and remain less than that of 
vesical injury, around 1.76%, in vaginal hysterectomy without prolapse. 20  

The possibility of injury of the ureter can occur soon after sectioning Mackenrodt’s ligament, 
when we proceed with the ligature of the uterine artery, when there can be the need for of 
successive attempts at hemostasis. To avoid the injury, it is sufficient to mobilize the bladder 
in the direction of the vesico-uterine peritoneal fold and even to pull the cervix down and in 
the direction opposite to the side of the parametrium to be sectioned. 

5.1 In adnexectomy 

Another moment in which an injury of the ureter can occur in vaginal hysterectomy is when 
there is the need for an adnexectomy. On the occasion of ligature of the ovarian pedicle, by 
slipping the loop of the suture over the vessels, these can withdraw, causing bleeding and in 
the attempt of successive hemostasis, with new hemostats, the ureter can be included, 
leading to its injury. The care that should taken when this happens is to isolate the bleeding 
vessel, and to clamp it individually, never blindly or en masse. If during the surgery, it is 
decided to close the peritoneum, there is the risk of the angulation of the ureter at the level 
of the ovarian pedicle.  

6. Radical hysterectomy (Wertheim-Meigs) 
Even though it may appear paradoxical, direct ureteral injuries in these interventions are 
less frequent than in the execution of total hysterectomy due to benign injuries. The 
description of ureteral injuries in radical hysterectomy is on the order of 0.77% to 1.32%. 21, 22 
In performing a radical hysterectomy, injuries can occur by contusion of the ureter which 
can translate into later fistulas. Eventual accidents can occur in unfavorable situations such 
as in deeper planes, with an imperfect exposure of the surgical field or with difficult 
hemostatic control, leading to failure in a routine surgical technique. 
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middle zone, individualizing the vesical columns, which should be distended laterally, 
allowing the ureters to be separated. 15 The ureters, in this way, remain laterally, which 
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1. Introduction 
Pelvic organ prolapse is most likely the result of one or more clinical entities that gradually 
assist in weakening the pelvic floor [Connell KA, 2011]. Direct childbirth trauma to the 
levator ani and surrounding pelvic floor tissue will decrease strength over the course of 
recurrent childbirth and time. These injuries compromise support of the pelvic floor and 
may deviate its apical S3 horizontal orientation, while constant collagen and elastin 
remodelling may lead to further pelvic floor demise and upstage pelvic organ prolapse 
[Connell KA, 2011]. Over two hundred thousand women undergo the repair of pelvic organ 
prolapse in the United States every year. In fact, the cost for diagnosis and treatment 
exceeds two billion dollars annually [Subak LL, 2001]. A Kaiser Permanente retrospective, 
observational study surveyed 149,554 female patients over the age of twenty and estimated 
that the lifetime risk of undergoing a single surgery for pelvic organ prolapse or urinary 
incontinence by age eighty was eleven percent [Olsen 1997]. 

  
Fig. 1. Stage 4 Complete Procidentia. The cervix is the dimple in the middle of the 
photograph. Patient underwent a total hysterectomy and a double mesh, anterior and 
posterior polypropylene mesh [Scali Method, 1974] sacrocolpopexy. 
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The need for recurrent pelvic organ prolapse surgery [within four years of prolapse surgery] 
has been estimated to be twenty-nine percent. Post-hysterectomy vault prolapse ranges from 
ten to forty percent and appears to have an equal occurrence regardless of whether the 
abdominal or vaginal approach is utilized [Maher C, 2010]. 

 
Fig. 2. Figure 1 patient five years after her sacrocolpopexy with no recurrent prolapse. 
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The high rates of failed pelvic organ prolapse surgeries have led to a long history of new 
surgical procedural development. The Frenchman, Dr. Ameline [Ameline, 1957] first 
published abdominal sacrocolpopexy in 1957 while in the United States, Dr. Lane [Lane, 1962] 
published a series of four patients undergoing abdominal sacrocolpopexy in the Journal of 
Obstetrics and Gynecology. Abdominal Sacrocolpopexy entails an extensive abdominal 
procedure that has potential complications of mesh exposure, hemorrhage, dyspareunia, 
injury to bladder or ureter and prolapse recurrence. Newer approaches such as laparoscopic 
and robotic-assisted sacrocolpopexy have proven short-term benefits of expedited 
convalescence and reduced morbidity; disadvantages, however, are that the procedure is less 
accessible, higher in cost, and still with no results approaching ten years. [Gilleran JP, 2010]. 

 
Fig. 1. A. Normal support anatomy of the vagina. B. Vault Prolapse. C. Cystocele D. 
Rectocele. E. Triple compartment prolapse. F. Anterior and posterior mesh extensions to 
sacral anterior longitudinal ligament. 

2. Pertinent procedural anatomy 
To perform a sacrocolpopexy, the uterus and cervix need to be excised concomitant with 
sacrocolpopexy or separately; similar support can be obtained with an intact uterus and 
cervix by performing a sacrohysteropexy [Lewis, 2011]. Once the uterus is excised, the main 
supporting structures of the vault, anterior and posterior vaginal walls are three-fold: 
Uterosacral-cardinal ligament complex [Level One support], Pubocervical/Rectovaginal 
fascia, and their attachments to the arcus tendineus fascia pelvic and levator ani fascia 
provide mid-vaginal compartment reinforcement [Level Two support], Levator ani and 
perineal body [Level Three support] [Figure 1a, Marinkovic & Stanton 2004]. These three 
fascial ligament components comprise John Delancey’s three autonomous layers of pelvic 
organ support [Delancey JO, 1992]. The presacral space [Shiozawa, 2010] is the pelvic floor 
nerve center and has the following anatomic landmark boundaries. Superiorly, we have the 
lumbosacral intervertebral disc, while with the right pelvic lateral side, we have the right 
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common iliac artery/vein and right ureter. On the contralateral pelvic side we have the left 
common iliac artery/vein and left ureter. The middle presacral area’s hallmarks include the 
middle sacral artery [final branch off the posterior abdominal aorta] and the pelvic plexus, 
which lie on the medial aspect of the sacrum and can often be seen and venturously 
prodded. Tread carefully while in this venue because the middle sacral vein develops below 
the left common iliac vein while draining superiorly into the inferior vena cava and can 
easily be injured potentiating severe pelvic bleeding. The pelvic venous plexus can in some 
patients be widely divergent and easily friable to the application of DeBakey or Russian 
forceps, the gloved-hand, scissors or cautery device and the ensuing brisk, low pressure 
bleeding is often very difficult to control. When brisk, heavy pelvic plexus bleeding occurs, 
immediately apply direct digital pressure or a sponge stick to the bleeding vessels. Obtain 
three units of packed red blood cells into the operating room with visual confirmation of the 
packed red blood units’ physical presence in your room prior to attempting vessel ligature. 
Once ready, the loss of the least amount of blood and time may be improved by excising a 
rectangular shape piece of rectus fascia and muscle measuring two by four centimeters, then 
applying the muscle side directly to the bleeding vessel [Remzi, 2002]. The thrombin within 
the muscle bed assists in thrombosis along with the applied graft occlusion pressure. 
Suturing the rectus muscle/fascial graft first with four, interrupted side applied (3-0) 
polypropylene sutures is recommended. An alternative method is to apply absorbable 
[Figure 3a, left] copolymer or non-absorbable titanium tacks [Protack, Covidien, Mansfield, 
MA, USA]. Another prompt and useful method is to directly apply sterile metal thumbtacks 
with its corequisite applicator [Figure 3b, Hemorrhage Occluder Pin, Tools for Surgery, 
Stoneybrook, Figure 3b, New York, 11790-2201, USA]. Unfortunately this approach has been 
less studied [Nivatvongs, 1986].  

 
Fig. 3a. [Left] A copolymer delayed absorbable tack [Absorbatack, Covidien, Mansfield, 
USA] for fixation of polypropylene mesh to the anterior and posterior vaginal walls.  
[Right] A 5-millimeter titanium tack [Protack, Covidien, Mansfield, USA] for sacral fixation 
of the polypropylene mesh to the anterior and posterior vaginal walls and/or for the 
application of a rectus fascia/muscle graft for brisk sacral pelvic plexus venous bleeding. 
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Fig. 3b. A Sterile thumbtack for presacral vascular occlusion 

These methods are successful with achieving containment of blood loss in addition to direct 
closure of the plexus vessel injury. Another important aspect of this procedure is the 
securing of the double or single Y mesh to the sacrum. The author prefers to perform a 
suturing or tack fixation of both or singular Y meshes by loosely fixating each mesh to the 
sacral anterior longitudinal ligament at the S2 -S3 level [Marinkovic, 2008]. There is an 
increased injury risk to pelvic plexus blood vessels but attaining a normal vaginal axis is 
important to prevent the pelvic floor hyperextension which occurs with sacral promontory 
fixation and potentially increasing the occurrence of iatrogenic enteroceles and/or rectoceles 
post-operatively. Surgeon comfort level operating in the presacral space is most important 
and occurs only through mentorship and experience. Additional manners of fixation have 
been well described including permanent, delayed absorbable suture, bone anchors or 
similar absorbable and non-absorbable tacks. 

The author recommends a bowel preparation with each patient. This should be initiated the 
day before and continued with a clear liquid diet and nothing by mouth after midnight the 
night before surgery. This may enhance landmark anatomical details by debulking the stool 
content of the sigmoid colon while allowing the surgery to carry on with less circumventing 
effort. Should an enterotomy occur, mesh must not be utilized at this time [whether or not a 
bowel preparation has been performed or not] and a reoperation considered in three to six 
months time. In this short-term, there should be prophylactic antibiotic utilized and a 
methodical bowel rest with a return to oral intake with the initiation of bowel sounds and 
the development of flatus. 

3. Preoperative assessment and indications for surgery 
A detailed Pelvic Floor Distress Inventory questionnaire [Teleman 2011] can be utilized to 
accurately assess patient preoperative and postoperative symptom improvement or 
worsening over time. Clinical assessment should be multidimensional and performed with 
observation by the responsible surgeon and staff. The consultation initiates with a detailed 
history and physical examination. Assessment of prolapse can be performed in the left 
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recumbent or lithotomy position although the former may provide a overall assessment for 
prolapse. The patient should be asked to serially and incrementally cough [or strain] with 
pronounced inspiration to its maximum capacity, and then hold for three seconds to better 
gauge the prolapse breadth and width. The author recommends the utilization of the 
International Continence Society Pelvic Organ Prolapse score [Persu, 2011] for all three 
compartments and ancillary points of pelvic floor interest. Using a graduated Q-tip with 
one-centimeter increments on its shaft assists in determining the pelvic organ prolapse score 
and can be performed ergonomically and in a comfortable setting for both the patient and 
physician. With indeterminate cases, the patient may be asked to stand and repeat serial, 
graduated coughs or Valsalva maneuvers while holding for three seconds at their deepest 
ebb to see the full prominence of the prolapse or stress incontinence episodes. Whether or 
not the bladder is prefilled, many times patients do not leak with their prolapse reduced in 
the lithotomy or left lateral recumbent position. Once standing, the patient’s stress 
incontinence may be facilitated. With digitation, the idea is to reduce the prolapse without 
compressing the bladder neck to avoid closing the bladder neck and iatrogenically causing 
the recording of a false negative stress test evaluation. Your digit should carefully proceed 
to the apex of the vault without concomitant applied pressure to either the anterior or 
posterior vaginal walls. The latter can lead to a false negative enterocele determination. If 
there is still doubt, you can access with a physiological study to give a dynamic impression 
of the severity of prolapse and rectal symptoms by utilizing defecography [Steensma, 2007] 
with corequisite defecation pressure assessment [rectal manometry]. If the dynamic quality 
of the patient’s symptoms is not apparent, we can also utilize Magnetic Resonance Imaging 
of the Abdomen and Pelvis with intravenous and rectal gadolinium contrast [Groenendijk 
2009]. This study can also determine whether hydronephrosis is apparent in which case a 
pessary should be placed and renal function assessed. Additionally, to better determine 
preoperative bladder characteristics, multichannel urodynamics [Mueller, 2007] may also be 
performed with and without their prolapse reduced [with prolapse unreduced –to assess 
current condition and perhaps bladder urgency while with the prolapse reduced to assess 
the bladder’s post-operative function] to accurately determine the urethral pressure profile 
and videourodynamics which may become useful with Stage Three or more prolapse of any 
one compartment. 

The bladder has an associated potential for urethral kinking and/or urethral obstruction 
from urethral hypermobility, cystocele, rectocele/enterocele or prolapsed uterus. In the 
latter, contrast can be placed into the apex of the vault or into the rectum simultaneously to 
access the pelvic floor rectal dynamics and with the fluoroscopy arm positioned laterally or 
in the anterior/posterior position. 

Indications for surgery are controversial and are not clearly defined and keen individual 
patient assessment is important. A useful guide is symptomatic Stage Two or more prolapse 
patients and potentially all asymptomatic Stage Three or more prolapsed compartments 
may be successfully managed with the sacrocolpopexy approach. Patients always need to be 
reminded that pelvic organ prolapse is a systemic disease with a multitude of causative 
factors including pelvic floor collagen and elastin processing inequities and with several 
analogous determinant causes, so no surgery can ever be expected to be a one hundred 
percent symptom remedy. 
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• Classification of Synthetic Meshes (Amid, 1997)
• Type 1: Totally macroporous 

• Pore size > 75µ 
- PROLENE 
- GYNEMESH PS  
- GYNECARE TVT 
- SPARC 

• Type 2: Totally microporous 
• Pore size < 10µ 

- GORETEX 
• Type 3: Macroporous with multifilaments or microporous component 

- IVS 
- URATAPE 
- SURGIPRO 
- MERSILENE 
- PARIETEX 

• Type 4: Submicronic pore size 
• Pore size < 1µ

Table 1. Types of Synthetic materials 

4. Types of synthetic materials for prolapse support and potential infections 
There are four types of material utilized for pelvic organ prolapse surgery, each varying in 
their potential contributions to pelvic floor reconstructive surgery. Dr. Amid [Amid, 1997] 
initiated the classification of synthetic materials for inguinal and abdominal herniorrhaphys 
in 1997 and system is still in use to better understand macroporous and microporous 
operative mesh characteristics. 

Type 1 macroporous synthetic materials [Ostergard, 2010] have a pore size greater than 75 
microns allowing white blood cells [diameter of 7-20 microns] to penetrate through and 
fight infection and their leukotriene by-products. They also allow for substantial collagen 
and elastin ingrowth allowing the material to act as supportive platform. Type 2 
(microporous mesh) materials have a much smaller pore size diameter of less than 10 
microns making it improbable for larger white blood cells to penetrate the material’s 
interstices to combat an infection and its harmful by-products. Collagen and elastin 
ingrowth may also be impeded. Type 3 mesh materials demonstrate a combination of both  
Type 1 and Type 2 material properties and because of the type 2 microporous elements the 
host defenses against infection can be compromised making treatment more difficult and 
likely less successful with mesh infections. Type 2, 3 and 4 with their submicroporous may 
make their molecular properties a concern by potentially impairing the host defense 
mechanisms. Understanding these basic principles is important because mesh infections 
with Types 2, 3, and 4 materials may necessitate a shorter tolerance with signs and 
symptoms of mesh infections in lieu of surgery to remove the entire mesh system. Although 
all four types of mesh have been utilized in sacrocolpopexy, it appears that Type 1 
Polypropylene in particular has a manageable incidence of infection. Once the decision to 
remove an infected piece of mesh has been made the entire material contents. [Finding the 
original operative report or speaking to the original surgeon is paramount to practicing 
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recumbent or lithotomy position although the former may provide a overall assessment for 
prolapse. The patient should be asked to serially and incrementally cough [or strain] with 
pronounced inspiration to its maximum capacity, and then hold for three seconds to better 
gauge the prolapse breadth and width. The author recommends the utilization of the 
International Continence Society Pelvic Organ Prolapse score [Persu, 2011] for all three 
compartments and ancillary points of pelvic floor interest. Using a graduated Q-tip with 
one-centimeter increments on its shaft assists in determining the pelvic organ prolapse score 
and can be performed ergonomically and in a comfortable setting for both the patient and 
physician. With indeterminate cases, the patient may be asked to stand and repeat serial, 
graduated coughs or Valsalva maneuvers while holding for three seconds at their deepest 
ebb to see the full prominence of the prolapse or stress incontinence episodes. Whether or 
not the bladder is prefilled, many times patients do not leak with their prolapse reduced in 
the lithotomy or left lateral recumbent position. Once standing, the patient’s stress 
incontinence may be facilitated. With digitation, the idea is to reduce the prolapse without 
compressing the bladder neck to avoid closing the bladder neck and iatrogenically causing 
the recording of a false negative stress test evaluation. Your digit should carefully proceed 
to the apex of the vault without concomitant applied pressure to either the anterior or 
posterior vaginal walls. The latter can lead to a false negative enterocele determination. If 
there is still doubt, you can access with a physiological study to give a dynamic impression 
of the severity of prolapse and rectal symptoms by utilizing defecography [Steensma, 2007] 
with corequisite defecation pressure assessment [rectal manometry]. If the dynamic quality 
of the patient’s symptoms is not apparent, we can also utilize Magnetic Resonance Imaging 
of the Abdomen and Pelvis with intravenous and rectal gadolinium contrast [Groenendijk 
2009]. This study can also determine whether hydronephrosis is apparent in which case a 
pessary should be placed and renal function assessed. Additionally, to better determine 
preoperative bladder characteristics, multichannel urodynamics [Mueller, 2007] may also be 
performed with and without their prolapse reduced [with prolapse unreduced –to assess 
current condition and perhaps bladder urgency while with the prolapse reduced to assess 
the bladder’s post-operative function] to accurately determine the urethral pressure profile 
and videourodynamics which may become useful with Stage Three or more prolapse of any 
one compartment. 

The bladder has an associated potential for urethral kinking and/or urethral obstruction 
from urethral hypermobility, cystocele, rectocele/enterocele or prolapsed uterus. In the 
latter, contrast can be placed into the apex of the vault or into the rectum simultaneously to 
access the pelvic floor rectal dynamics and with the fluoroscopy arm positioned laterally or 
in the anterior/posterior position. 

Indications for surgery are controversial and are not clearly defined and keen individual 
patient assessment is important. A useful guide is symptomatic Stage Two or more prolapse 
patients and potentially all asymptomatic Stage Three or more prolapsed compartments 
may be successfully managed with the sacrocolpopexy approach. Patients always need to be 
reminded that pelvic organ prolapse is a systemic disease with a multitude of causative 
factors including pelvic floor collagen and elastin processing inequities and with several 
analogous determinant causes, so no surgery can ever be expected to be a one hundred 
percent symptom remedy. 

 
Sacrocolpopexy for Post Hysterectomy Vault Prolapse 

 

299 

• Classification of Synthetic Meshes (Amid, 1997)
• Type 1: Totally macroporous 

• Pore size > 75µ 
- PROLENE 
- GYNEMESH PS  
- GYNECARE TVT 
- SPARC 

• Type 2: Totally microporous 
• Pore size < 10µ 

- GORETEX 
• Type 3: Macroporous with multifilaments or microporous component 

- IVS 
- URATAPE 
- SURGIPRO 
- MERSILENE 
- PARIETEX 

• Type 4: Submicronic pore size 
• Pore size < 1µ

Table 1. Types of Synthetic materials 

4. Types of synthetic materials for prolapse support and potential infections 
There are four types of material utilized for pelvic organ prolapse surgery, each varying in 
their potential contributions to pelvic floor reconstructive surgery. Dr. Amid [Amid, 1997] 
initiated the classification of synthetic materials for inguinal and abdominal herniorrhaphys 
in 1997 and system is still in use to better understand macroporous and microporous 
operative mesh characteristics. 

Type 1 macroporous synthetic materials [Ostergard, 2010] have a pore size greater than 75 
microns allowing white blood cells [diameter of 7-20 microns] to penetrate through and 
fight infection and their leukotriene by-products. They also allow for substantial collagen 
and elastin ingrowth allowing the material to act as supportive platform. Type 2 
(microporous mesh) materials have a much smaller pore size diameter of less than 10 
microns making it improbable for larger white blood cells to penetrate the material’s 
interstices to combat an infection and its harmful by-products. Collagen and elastin 
ingrowth may also be impeded. Type 3 mesh materials demonstrate a combination of both  
Type 1 and Type 2 material properties and because of the type 2 microporous elements the 
host defenses against infection can be compromised making treatment more difficult and 
likely less successful with mesh infections. Type 2, 3 and 4 with their submicroporous may 
make their molecular properties a concern by potentially impairing the host defense 
mechanisms. Understanding these basic principles is important because mesh infections 
with Types 2, 3, and 4 materials may necessitate a shorter tolerance with signs and 
symptoms of mesh infections in lieu of surgery to remove the entire mesh system. Although 
all four types of mesh have been utilized in sacrocolpopexy, it appears that Type 1 
Polypropylene in particular has a manageable incidence of infection. Once the decision to 
remove an infected piece of mesh has been made the entire material contents. [Finding the 
original operative report or speaking to the original surgeon is paramount to practicing 
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meticulous surgical care]. If a Type 1 mesh infection is suspected, treatment with antibiotics 
can be pursued and the patient’s improvement monitored. Once the mesh has been 
removed we should wait at least three to six months prior to placement of another synthetic 
material. The most common bacteria [Falagas, 2004] encountered in both my literature 
search and Female Reconstructive Surgery practice have been Staphylococcus, Streptococcus 
subtypes, and Pseudomonas. Treatment should be initiated with a third generation 
cephalosporin and aminoglycoside. Consideration for not using a third generation penicillin 
or cephalosporin because of a penicillin allergy may be successfully treated by the 
substitution of Vancomycin with the continuation of an aminoglycoside. It is equally 
pertinent to closely monitor aminoglycode peaks and trough levels unless a single 
aminoglycoside QD dosing regimen is implemented, serial white counts with differential 
analysis, while blood and infection site cultures with sensitivities are necessary. If the 
infection is not improving, remember to consider performing a flexible cystoscopy and/or 
anoscopy to establish whether mesh organ erosion into the bladder or rectum has occurred. 
If the latter is evident, a consultation with a general or colorectal surgeon is recommended. 

5. Description of the open surgical approach and complications 
To decrease the intrusion of the sigmoid colon contents into the operative field, a bowel 
preparation with polyethylene glycol-electrolyte solution [Golytely, Braintree laboratories, 
Braintree, MA 02185, USA] one gallon administered with a clear liquid diet the day before 
surgery with nothing by mouth after midnight the night before surgery. Bowel preparations 
with antibiotics have been utilized including a Nichols bowel preparation [Nichols, 1973] 
with oral neomycin and erythromycin, but these are not encouraged, recommended or, 
necessary. Intravenous antibiotics are administered in preoperative holding one hour prior 
to the incision continued for a minimum of twenty-four hours postoperatively. Afterwards 
the patient is switched to an oral quinolone like Ciprofloxin 500 mg po twice daily, then sent 
home on the same for an additional ten days. The patient is placed in modified lithotomy 
position in Allen stirrups. Ample space is created between the patient’s legs because an 
assistant is soon needed once the peritoneum is opened to place within the vagina a large 
bore disposable number 25 EEA sizer [Autosuture, Covidien, Mansfield, MA, USA]. The 
EEA sizer helps to define the edges of the vaginal vault, bladder and perineal body 
facilitating future suture or absorbable tack placement. A Bookwalter retractor will be 
needed for abdominal compartmentalization of the small and large bowels. The abdominal 
incision is approached with either a eight to ten-centimeter Phannenstiel incision or a 
subumbilical vertical incision. The rectus fascia is incised and the superior and inferior 
rectus fascial flaps are created so their closure is easily performed with one-two centimeters 
rectal fascial bites. The midline is found with the Metzenbaum scissors by gently opening 
the Metzenbaum and placing your dominant finger through the incision until the opening in 
the peritoneum is palpated and subsequently extended both superiorly and inferiorly. Care 
needs to be taken and this point in time to minimize the opportunity for the creation of an 
enterotomy or more likely, a cystotomy. An enterotomy should be closed with running 3-0 
monofilament suture then Lembertized over the top of the closure with the same type suture 
this approach is also repeated for cystotomies. The Bookwalter retractor [Codman, Johnson 
and Johnson, Raynham, MA 02767] is placed for retraction of the sigmoid colon to the 
patient’s left side [closest to the lead surgeon] and with a Kelly retractor blade (two inch by 
six inch) attached to the Bookwalter with a bowel facing wet lap. The midline abdominal 
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contents are held with a Balfour retractor blade. Each Bookwalter blade should be set to use 
with a bowel facing wet lap to protect the bowel and surrounding blood vessels from 
iatrogenic injury. A bladder blade is placed on the circular ring (an oval ring for the 
Bookwalter is utilized for patients with Body Mass Index greater than thirty-five while a 
two-part circular ring is used for patients with a Body Mass Index less than thirty-four) to 
retract the bladder caudally and away from the vault and bladder clearly exposing the 
commonly atretic and weak anterior vaginal wall [Figure 4]. We first approach the 
placement of the large disposable EEA sizer one inch into the vagina to clearly demarcate 
the perineal body and distal posterior vaginal wall. We carefully use a Finochetti needle 
driver with 0 Delayed absorbable [PDS, polydioxanone, Ethicon, Somerset, New Jersey, 
USA] suture or 0 monofilament permanent suture Polypropylene [Ethicon, Somerville, New 
Jersey, USA]. The suture is placed once through the right and another suture through the 
left sides of the perineal body without removing the suture’s needle. A hemostat is placed 
over the needle and the hemostat placed on the outer edge of the Bookwalter retractor. Next, 
we place the same on the right and left sides up the posterior vaginal every two or three 
centimeters towards the vault usually for a total of six to eight sutures [two columns of three 
or four sutures]. Then the posterior mesh consisting of a two inch by twelve inch narrow 
strip of pre-fabricated and pre-cut Polypropylene mesh [Ethicon, Somerset, New Jersey, 
USA] has  the eight sutures carefully threaded through the top of the mesh and tied on the 
meshes undersurface [the side facing the bowel]. The authors’ concerns for placing the 
Polyprophylene mesh against the posterior vaginal wall from the onset include that our bite 
of the posterior vaginal wall may become too compromised and may be too superficial or 
conversely too deep into the vaginal wall and epithelium. Be mindful that the mesh is  

 
Fig. 4. The Bookwalter retractor has been placed giving us a clear view of the bladder, vault, 
anterior and posterior vaginal walls. 
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meticulous surgical care]. If a Type 1 mesh infection is suspected, treatment with antibiotics 
can be pursued and the patient’s improvement monitored. Once the mesh has been 
removed we should wait at least three to six months prior to placement of another synthetic 
material. The most common bacteria [Falagas, 2004] encountered in both my literature 
search and Female Reconstructive Surgery practice have been Staphylococcus, Streptococcus 
subtypes, and Pseudomonas. Treatment should be initiated with a third generation 
cephalosporin and aminoglycoside. Consideration for not using a third generation penicillin 
or cephalosporin because of a penicillin allergy may be successfully treated by the 
substitution of Vancomycin with the continuation of an aminoglycoside. It is equally 
pertinent to closely monitor aminoglycode peaks and trough levels unless a single 
aminoglycoside QD dosing regimen is implemented, serial white counts with differential 
analysis, while blood and infection site cultures with sensitivities are necessary. If the 
infection is not improving, remember to consider performing a flexible cystoscopy and/or 
anoscopy to establish whether mesh organ erosion into the bladder or rectum has occurred. 
If the latter is evident, a consultation with a general or colorectal surgeon is recommended. 

5. Description of the open surgical approach and complications 
To decrease the intrusion of the sigmoid colon contents into the operative field, a bowel 
preparation with polyethylene glycol-electrolyte solution [Golytely, Braintree laboratories, 
Braintree, MA 02185, USA] one gallon administered with a clear liquid diet the day before 
surgery with nothing by mouth after midnight the night before surgery. Bowel preparations 
with antibiotics have been utilized including a Nichols bowel preparation [Nichols, 1973] 
with oral neomycin and erythromycin, but these are not encouraged, recommended or, 
necessary. Intravenous antibiotics are administered in preoperative holding one hour prior 
to the incision continued for a minimum of twenty-four hours postoperatively. Afterwards 
the patient is switched to an oral quinolone like Ciprofloxin 500 mg po twice daily, then sent 
home on the same for an additional ten days. The patient is placed in modified lithotomy 
position in Allen stirrups. Ample space is created between the patient’s legs because an 
assistant is soon needed once the peritoneum is opened to place within the vagina a large 
bore disposable number 25 EEA sizer [Autosuture, Covidien, Mansfield, MA, USA]. The 
EEA sizer helps to define the edges of the vaginal vault, bladder and perineal body 
facilitating future suture or absorbable tack placement. A Bookwalter retractor will be 
needed for abdominal compartmentalization of the small and large bowels. The abdominal 
incision is approached with either a eight to ten-centimeter Phannenstiel incision or a 
subumbilical vertical incision. The rectus fascia is incised and the superior and inferior 
rectus fascial flaps are created so their closure is easily performed with one-two centimeters 
rectal fascial bites. The midline is found with the Metzenbaum scissors by gently opening 
the Metzenbaum and placing your dominant finger through the incision until the opening in 
the peritoneum is palpated and subsequently extended both superiorly and inferiorly. Care 
needs to be taken and this point in time to minimize the opportunity for the creation of an 
enterotomy or more likely, a cystotomy. An enterotomy should be closed with running 3-0 
monofilament suture then Lembertized over the top of the closure with the same type suture 
this approach is also repeated for cystotomies. The Bookwalter retractor [Codman, Johnson 
and Johnson, Raynham, MA 02767] is placed for retraction of the sigmoid colon to the 
patient’s left side [closest to the lead surgeon] and with a Kelly retractor blade (two inch by 
six inch) attached to the Bookwalter with a bowel facing wet lap. The midline abdominal 
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contents are held with a Balfour retractor blade. Each Bookwalter blade should be set to use 
with a bowel facing wet lap to protect the bowel and surrounding blood vessels from 
iatrogenic injury. A bladder blade is placed on the circular ring (an oval ring for the 
Bookwalter is utilized for patients with Body Mass Index greater than thirty-five while a 
two-part circular ring is used for patients with a Body Mass Index less than thirty-four) to 
retract the bladder caudally and away from the vault and bladder clearly exposing the 
commonly atretic and weak anterior vaginal wall [Figure 4]. We first approach the 
placement of the large disposable EEA sizer one inch into the vagina to clearly demarcate 
the perineal body and distal posterior vaginal wall. We carefully use a Finochetti needle 
driver with 0 Delayed absorbable [PDS, polydioxanone, Ethicon, Somerset, New Jersey, 
USA] suture or 0 monofilament permanent suture Polypropylene [Ethicon, Somerville, New 
Jersey, USA]. The suture is placed once through the right and another suture through the 
left sides of the perineal body without removing the suture’s needle. A hemostat is placed 
over the needle and the hemostat placed on the outer edge of the Bookwalter retractor. Next, 
we place the same on the right and left sides up the posterior vaginal every two or three 
centimeters towards the vault usually for a total of six to eight sutures [two columns of three 
or four sutures]. Then the posterior mesh consisting of a two inch by twelve inch narrow 
strip of pre-fabricated and pre-cut Polypropylene mesh [Ethicon, Somerset, New Jersey, 
USA] has  the eight sutures carefully threaded through the top of the mesh and tied on the 
meshes undersurface [the side facing the bowel]. The authors’ concerns for placing the 
Polyprophylene mesh against the posterior vaginal wall from the onset include that our bite 
of the posterior vaginal wall may become too compromised and may be too superficial or 
conversely too deep into the vaginal wall and epithelium. Be mindful that the mesh is  

 
Fig. 4. The Bookwalter retractor has been placed giving us a clear view of the bladder, vault, 
anterior and posterior vaginal walls. 
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also difficult to place a suture through with good control of its depth. This may lead to poor 
suture fixation and potentially the patient may develop attenuated mesh fixated areas that 
later succumb to detachment from either vaginal wall and sacral anterior longitudinal 
ligament. To optimize your suture placement, attempt to get a full bite through the bulk of 
the vaginal wall first, while not including the epithelium of the vagina. Remember the 
anterior vaginal wall more commonly attenuated than the posterior vaginal wall and likely 
more readily pierced through to the vaginal epithelium and may become only apparent with 
a careful well lit examination during surgery or with colposcopy. Mentally attempt to 
proceed within two or three millimeters of the vaginal epithelium to prevent a potential 
suture and/or mesh exposure and accompanying dyspareunia. When starting these cases, 
performing a concomitant colposcopy with a digital video tower will allow you to see and 
palpate each individual suture placement to avoid piercing the vaginal epithelium. With 
gained experience, colposcopy can wait until both meshes have been placed vaginally. Once 
each suture throw is placed through the mesh, remember that for the posterior mesh, the 
knots of the suture will be tied onto the bowel facing side of the mesh  [side directly facing 
and juxtaposed to the bowel) as in [Figure 5]. 

 

 
 

Fig. 5. Represents when the sutures are placed through the posterior vaginal wall and now 
the sutures are passed from the top of the mesh so the knots are tied on its underside. 

Once the sutures have been placed through the mesh in right and left columns, they can be 
tied from the bottom to the top. If tied from top to bottom, the sutures at the bottom will be 
more difficult to tie and the mesh will move from one side to the other from the midline. 
The resulting mesh may not be placed straight but angled to the right or left side instead of 
straight towards the sacrum. 
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Starting with the perineal body [Figure 6] towards the vault is the most ergonomic approach 
still allowing the surgeon the opportunity to adjust the mesh from side to side as they 
proceed to maximize a straight and horizontal plane. This same principle can be applied to 
the anterior mesh. 

 

 
 

Fig. 6. The perineal body has its two sutures [one right and left sided] and are strung 
through the mesh and tied. Usually this is not done until all sutures are placed through the 
posterior vaginal wall then strung through the mesh and tied on the bowel facing side of the 
Polypropylene mesh. 

The anterior mesh is placed on the apical anterior vaginal wall. To better gauge the cephalic 
aspect of the bladder and prevent cystotomy, the bladder can be filled with two hundred 
milliliters of indigo carmine. If a cystotomy is made, the dye will venture out and delineate 
the area in need of closure. Once the surgeon is experienced with mobilization of the 
bladder off the anterior vaginal wall, the author still recommends that the bladder be filled 
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also difficult to place a suture through with good control of its depth. This may lead to poor 
suture fixation and potentially the patient may develop attenuated mesh fixated areas that 
later succumb to detachment from either vaginal wall and sacral anterior longitudinal 
ligament. To optimize your suture placement, attempt to get a full bite through the bulk of 
the vaginal wall first, while not including the epithelium of the vagina. Remember the 
anterior vaginal wall more commonly attenuated than the posterior vaginal wall and likely 
more readily pierced through to the vaginal epithelium and may become only apparent with 
a careful well lit examination during surgery or with colposcopy. Mentally attempt to 
proceed within two or three millimeters of the vaginal epithelium to prevent a potential 
suture and/or mesh exposure and accompanying dyspareunia. When starting these cases, 
performing a concomitant colposcopy with a digital video tower will allow you to see and 
palpate each individual suture placement to avoid piercing the vaginal epithelium. With 
gained experience, colposcopy can wait until both meshes have been placed vaginally. Once 
each suture throw is placed through the mesh, remember that for the posterior mesh, the 
knots of the suture will be tied onto the bowel facing side of the mesh  [side directly facing 
and juxtaposed to the bowel) as in [Figure 5]. 
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Starting with the perineal body [Figure 6] towards the vault is the most ergonomic approach 
still allowing the surgeon the opportunity to adjust the mesh from side to side as they 
proceed to maximize a straight and horizontal plane. This same principle can be applied to 
the anterior mesh. 

 

 
 

Fig. 6. The perineal body has its two sutures [one right and left sided] and are strung 
through the mesh and tied. Usually this is not done until all sutures are placed through the 
posterior vaginal wall then strung through the mesh and tied on the bowel facing side of the 
Polypropylene mesh. 

The anterior mesh is placed on the apical anterior vaginal wall. To better gauge the cephalic 
aspect of the bladder and prevent cystotomy, the bladder can be filled with two hundred 
milliliters of indigo carmine. If a cystotomy is made, the dye will venture out and delineate 
the area in need of closure. Once the surgeon is experienced with mobilization of the 
bladder off the anterior vaginal wall, the author still recommends that the bladder be filled 
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and carefully checked for cystotomies after mobilization is completed. The best time to 
correct cystotomies is during the case and not post-operatively. We recommend for closure 
of a cystotomy 2-0 Polyglactin 910  or similar monofilament absorbable suture with the deep 
layer being a continuous running closure then the more superficial layer with the same 
Polyglactin 910 suture in a Lembert interrupted fashion. With a cystotomy, the patient 
should have a 16 F Foley catheter left in place for ten days and a voiding cystourethrogram 
performed. If there is no leakage, the Foley can be discontinued. If there is still some 
leakage, leave the Foley in for an additional ten days and repeat the voiding 
cystourethrogram. Once the case is almost completed and closure initiated, it is 
recommended to perform a colposcopy with video guidance to ascertain whether there is 
any vaginal enterotomy or suture/tack penetrating through the vaginal epithelium. If 
penetration occurs the suture or tack should be removed and carefully replaced. 

Once both meshes have been sutured to both the anterior and posterior vaginal walls, we 
need to open the sacral peritoneum from the sacral promontory (palpable by hand and three 
centimeters below the aortic bifurcation) with the electrocautery set at fifteen watts. Cut and 
coagulate [blend] to minimize potential radiating heat injury to the underlying blood vessels 
and ureters. The right ureter is also important to visualize and/or palpate to ascertain its 
pelvic course. [The right or left ureter is most commonly injured with suture when closing 
both sacral peritoneal flaps during the retroperitonealizing of both meshes to prevent bowel 
adherence and obstruction. This is ascertained when there is no flow out the right ureter 
with a cystoscopic examination. Usually untying and removing the multiple interrupted 
retroperitonealizing sutures will safely restore flow to the affected ureter]. Once we are 
oriented, we carefully incise the peritoneum from the sacral promontory down to S5. Then 
carefully and methodically cauterize the underlying tissue toward the right side of the 
sacrum. The normal vaginal axis for vault orientation is towards S3. We must always be 
prepared for rapid venous bleeding when creating the right and left flaps for future 
retroperitonealizing of both meshes. If rapid bleeding occurs, take long-ring forceps with a 
sponge tip and apply pressure to the area while asking for three units of packed red blood 
cells to be held for potential infusion. Long DeBakey forceps are used to hold the bleeding 
vessel and the electrocautery should be increased to thirty watts. Apply significant 
electrocautery at least twice before abandoning cautery. The next means can be suture 
ligation with 4-0 double-edged polypropylene or the author’s two favorite alternatives, 
which may also be quicker and more secure from the beginning. First, a sterile ten-
millimeter wide and seven millimeter deep thumbtack can be applied directly into the 
bleeder or a two inch by three inch rectus fascial graft [preferably not a flap although either 
can be utilized] is taken from the abdominal incision with its accompanying rectal muscle. 
Apply the muscle side onto the bleeder first and apply pressure and suture the rectus fascia 
to the underlying tissue. Any of these four methods should successfully manage rapid 
bleeding. Another useful alternative is to apply packing with a later return to the operating 
room and/or to request a radiology vessel embolization.  

Alternative methods for mesh attachments to the sacral anterior longitudinal ligament 
include titanium tacks [Figure 10][Tan-Kim, 2011]. With either method, the mesh needs to 
be secured loosely to the longitudinal ligament to prevent detachment, since the mesh may 
contract ten to twenty percent along its longitudinal length over time. After both meshes  
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Fig. 7. The bladder has been mobilized two centimeters off the apical vault and the same size 
polypropylene mesh applied to the anterior vaginal wall with only two columns [right and 
left] of four sutures for a total of eight sutures on the anterior mesh. In this figure the eighth 
left top suture has not been placed. 

 
Fig. 8. Both the anterior and posterior meshes have been applied with suture and the sacral 
peritoneum overlying the sacrum needs to be incised with cautery to allow access to the 
sacral anterior longitudinal ligament for the anchoring of both meshes.  
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and carefully checked for cystotomies after mobilization is completed. The best time to 
correct cystotomies is during the case and not post-operatively. We recommend for closure 
of a cystotomy 2-0 Polyglactin 910  or similar monofilament absorbable suture with the deep 
layer being a continuous running closure then the more superficial layer with the same 
Polyglactin 910 suture in a Lembert interrupted fashion. With a cystotomy, the patient 
should have a 16 F Foley catheter left in place for ten days and a voiding cystourethrogram 
performed. If there is no leakage, the Foley can be discontinued. If there is still some 
leakage, leave the Foley in for an additional ten days and repeat the voiding 
cystourethrogram. Once the case is almost completed and closure initiated, it is 
recommended to perform a colposcopy with video guidance to ascertain whether there is 
any vaginal enterotomy or suture/tack penetrating through the vaginal epithelium. If 
penetration occurs the suture or tack should be removed and carefully replaced. 

Once both meshes have been sutured to both the anterior and posterior vaginal walls, we 
need to open the sacral peritoneum from the sacral promontory (palpable by hand and three 
centimeters below the aortic bifurcation) with the electrocautery set at fifteen watts. Cut and 
coagulate [blend] to minimize potential radiating heat injury to the underlying blood vessels 
and ureters. The right ureter is also important to visualize and/or palpate to ascertain its 
pelvic course. [The right or left ureter is most commonly injured with suture when closing 
both sacral peritoneal flaps during the retroperitonealizing of both meshes to prevent bowel 
adherence and obstruction. This is ascertained when there is no flow out the right ureter 
with a cystoscopic examination. Usually untying and removing the multiple interrupted 
retroperitonealizing sutures will safely restore flow to the affected ureter]. Once we are 
oriented, we carefully incise the peritoneum from the sacral promontory down to S5. Then 
carefully and methodically cauterize the underlying tissue toward the right side of the 
sacrum. The normal vaginal axis for vault orientation is towards S3. We must always be 
prepared for rapid venous bleeding when creating the right and left flaps for future 
retroperitonealizing of both meshes. If rapid bleeding occurs, take long-ring forceps with a 
sponge tip and apply pressure to the area while asking for three units of packed red blood 
cells to be held for potential infusion. Long DeBakey forceps are used to hold the bleeding 
vessel and the electrocautery should be increased to thirty watts. Apply significant 
electrocautery at least twice before abandoning cautery. The next means can be suture 
ligation with 4-0 double-edged polypropylene or the author’s two favorite alternatives, 
which may also be quicker and more secure from the beginning. First, a sterile ten-
millimeter wide and seven millimeter deep thumbtack can be applied directly into the 
bleeder or a two inch by three inch rectus fascial graft [preferably not a flap although either 
can be utilized] is taken from the abdominal incision with its accompanying rectal muscle. 
Apply the muscle side onto the bleeder first and apply pressure and suture the rectus fascia 
to the underlying tissue. Any of these four methods should successfully manage rapid 
bleeding. Another useful alternative is to apply packing with a later return to the operating 
room and/or to request a radiology vessel embolization.  

Alternative methods for mesh attachments to the sacral anterior longitudinal ligament 
include titanium tacks [Figure 10][Tan-Kim, 2011]. With either method, the mesh needs to 
be secured loosely to the longitudinal ligament to prevent detachment, since the mesh may 
contract ten to twenty percent along its longitudinal length over time. After both meshes  
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Fig. 7. The bladder has been mobilized two centimeters off the apical vault and the same size 
polypropylene mesh applied to the anterior vaginal wall with only two columns [right and 
left] of four sutures for a total of eight sutures on the anterior mesh. In this figure the eighth 
left top suture has not been placed. 

 
Fig. 8. Both the anterior and posterior meshes have been applied with suture and the sacral 
peritoneum overlying the sacrum needs to be incised with cautery to allow access to the 
sacral anterior longitudinal ligament for the anchoring of both meshes.  
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Fig. 9. Both meshes can be anchored to the sacral anterior longitudinal ligament with 0 
permanent suture. 

 
Fig. 10. One alternative sacral fixation method is the use of titanium tacks. Both 
polypropylene meshes here have been anchored by a series of rectangular oriented titanium 
tacks [Figure 3a].  
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have been successfully anchored to the sacrum, we must digitally feel some looseness or 
bend in the middle to prevent detachment or severing of the polypropylene monofilament 
mesh. 

To complete the sacrocolpopexy, close the sacrum peritoneum while retroperitonealizing 
both meshes [Figure 11 & 12]. Take the serosa and muscularis of the bladder’s most 
cephalad aspect and attach it to the beginning of your sacral peritoneal incision or directly to 
the most cephalic aspect of either mesh so the entire length of the either mesh is not exposed 
to the surrounding small or large bowel for potential obstructive bowel complications. Once 
closed, the rectus muscle is re-approximated in the midline with running polyglactin 910 
suture and the rectus fascia with 0 loop Polydioxanone suture. The subcutaneous area is 
irrigated to prevent a seroma and both sides are re-approximated with interrupted 
polyglactin 910. The skin may be closed with interrupted subcuticular 4-0 chromic sutures 
followed by a Tegaderm transparent 8”x 2” dressing. Staples may be used in obese patients  

 
Fig. 11. Both meshes have been secured to the sacral anterior ligament and now the sacral 
peritoneum flaps are re-approximated.  
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Fig. 12. Both meshes have been closed over their top by the sacral peritoneum. If there is not 
enough peritoneum to cover both meshes you can use the serosa of the cephalic part of the 
bladder and suture directly to the sacral peritoneum or to the most cephalic section of 
visible mesh. 

 
Fig. 13. An illustration of a macroporous mesh exposure through the posterior vaginal wall.  
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Fig. 14. A Mersilene mesh exposure through the posterior vaginal wall at the perineal body 
and posteriorly at the vaginal vault. 

or those with frail skin. Retention sutures for those at risk by history for fascial dehiscence 
can also be considered. The usefulness of transparent dressing is the ability and ease of 
checking the incision by all heath care professionals at all times without having to 
consistently traumatize the patients with the reapplication and removal of bandages. 

6. Mesh exposure management 
Mesh exposure is an important complication. Rates may range from zero to twenty percent 
[Skala, 2011] in the first two post-operative years. It can occur with the patient complaining 
of a rough and painful vaginal area, a draining sinus, or without any symptoms. This is why 
when mesh is utilized, we need to periodically follow up with the patient. My recommended 
conservative follow-up course is 6 weeks, 3 months, 6 months, 12 months, 24 months, and 36 
months, then as needed thereafter. When examining the patient, the lithotomy position is the 
standard by which all other examination position’s are compared. But always entertain 
utilizing the left recumbent position which is also very helpful to examine the vaginal walls. If  
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Fig. 15. The first step in this repair is to grasp the mesh with an Alice clamp and 
circumscribe a two-centimeter perimeter around the mesh exposure. Then excise the 
protruding mesh with the Metsenbaum scissors. The right and left edges should be 
undermined with scissors for an additional one to two centimeter’s circumferentially then 
closed with a tension free approach utilizing a deep running layer with 3-0 Polyglactin 910. 
Followed by a superficial Lembertizing layer with interrupted monofilament. 

readily available, colposcopy is also a useful office procedure to ascertain early supple and 
pre-exposure development or signs of mesh infection that may be missed on a standard 
physical examination. I recommend that all post sacrocolpopexy patients have a colposcopy 
at least once post-operatively and as needed thereafter. When an exposure has surfaced 
during your examination some aspects are important to note and guide your treatment. If 
the exposure size when measured with a malleable ruler or a graduated Q-tip is less than 
one centimeter or involves two or less areas of this size, it may be amenable to apply 
estrogen cream for six weeks and then schedule a follow-up re-examination. If it has not 
been re-epithelized, consideration for outpatient surgery should be entertained. If exposures 
are more than one centimeter and/or are located in two or more analogous locations this 
correction should be performed in the operating room. Two or more areas of concern may 
foreshadow a seriously thin operative flap problem, erosion, or infection. 

Repairs need to be performed with a two centimeter, circumferential, mesh mobilization 
and excision followed by in a deep continuous closure followed by a superficial interrupted 
Lembertizing layer closure with 3-0 polyglactin 910. A Lembert closure approach embodies 
an incisional closure initiating with a deep continuous closure followed by a superficial 
interrupted closure of the same incision. For the latter, the surgeon starts at the beginning of 
the incision and goes through the area five millimeters lateral to the right and left sides of 
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the incision and buries the original incision within this superficial interrupted suture line. 
This approach affords the closure with a good-healing tissue process. 

The important point is to make the closure tension free and if the incision is close to the 
introitus to cut your sutures long to prevent the patient feeling a sticking sensation from the 
tips of the short suture when they are sitting. New monofilament antibacterial-coated 
[poliglecaprone 25 plus] suture is available that may add infection assistance with these 
closures. 

7. Conclusion 
Sacrocolpopexy is an effective option for the correction of advanced pelvic organ prolapse and 
can be performed in either one of three manners including open, laparoscopy and robot-
assisted approaches. Its major advantage is that it has a greater than ten-year success rate and 
a fifty year history of experience in the control of pelvic organ prolapse. Sacrocolpopexy may 
be more enduring than a vaginal approach and for the sexually active patient provides the 
longest possible vaginal length. Currently many of the common complications are amenable to 
medical or surgical therapy usually as an outpatient visit or same-day surgery. 
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1. Introduction 
The purpose of this chapter is to elucidate some serious complications of hysterectomy 
when performed in low-resource countries. The main target is doctors intending to work 
under such conditions. 

Urinary tract injuries are encountered in high-resource settings as well as in low-resource 
settings but comparative incidence data are lacking. Particular for low resource countries is 
the difficult situation under which the causative intervention was performed. Table 1 
enumerates some general factors that can influence the risk of surgery. All of these factors 
may be present at the same time in the same place. Bleeding complications and 
postoperative infections are frequent. Conditions like HIV, tuberculosis and female genital 
schistosomiasis may intervene. A high prevalence of cervical cancer must be remembered. 
Factors relevant for the hysterectomy procedure in particular are: General anesthesia with 
muscle relaxation is seldom available; operations must be done in spinal anesthesia 
normally. Suitable instruments and equipment like suction and diathermia are often lacking. 
Minimal invasive procedures (laparoscopy, endoscopy) are seldom available.  

Patient’s nutritional status and co-morbidity 
Disease stage and duration 
Preoperative diagnosis and patient preparation 
Laboratory facilities 
Blood supply and antibiotics 
Anesthesia  
Surgeon’s training and supervision 
Instruments available 
Postoperative service 
Follow-up 

Table 1. Factors influencing the operative risk in low-resource settings 

2. Types of urinary tract injuries  
Two main types of urinary tract injuries are encountered after hysterectomy: 1) bladder 
damage, with vesicovaginal fistula as the ultimate manifestation, and 2) ureteric damage, 
ranging from crushing to the most severe sequel, ureterovaginal fistulas. Probably, a large 
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2. Types of urinary tract injuries  
Two main types of urinary tract injuries are encountered after hysterectomy: 1) bladder 
damage, with vesicovaginal fistula as the ultimate manifestation, and 2) ureteric damage, 
ranging from crushing to the most severe sequel, ureterovaginal fistulas. Probably, a large 
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part of ureteric occlusions with hydronephrosis/renal damage pass undetected due to lack 
of awareness and diagnostic means. 

1. Bladder damage 

Incidental cystotomy most often occur during deliberation of the bladder from the uterus. 
Abnormal anatomy due to large uterine size and adhesions after pelvic inflammatory 
disease or cesarean sections can make dissection difficult. For benign hysterectomies, a 2.5% 
incidence of incidental cystotomies (34 of 1317 operations) has been reported (1) with a 
subsequent development of vesicovaginal fistula in 11.7% (4 out of 34 injuries). The main 
risk factor for this sequel is the extent of the injury, but large uterus, heavy blood loss and 
tobacco use may also be of importance (2). 

2. Ureteric damage 

For major gynecologic surgery, an average incidence of ureteric injuries of about 0.4% has 
been reported - 19 out of 4665 procedures (3). Data from low-resource countries are lacking, 
but the incidence is presumably higher there. Injuries are associated with both abdominal 
and vaginal hysterectomy, simple abdominal hysterectomy being most common. Operations 
on residual adnexae are at particular risk, as are those with large myomas, especially if 
located in the cervical part of uterus (4). The right ureter and the left ureter are equally 
affected. A common site of injury is near the pelvic brim, dorsal to the infundibulopelvic 
ligament. Injuries in the parametrial area are located at 1) the site where ureter crosses under 
the uterine artery, 2) in the tunnel towards the bladder (“tunnel of Wertheim”), or 3) in the 
intramural part of the bladder. These injuries are more difficult to detect and to handle. 
Lesions on the lateral pelvic sidewall are less frequent. 

The severity of damage ranges from crushing, through ligation, transection, angulation to 
resection and fistula formation as late sequel (Table 2). Ischemic damage can appear if the 
ureter is dissected free from its adventitial sheath for several centimeters. It is remarkable 
though how well ureter can tolerate ischemia provided no postoperative radiation is added. 

Crushing 
Ligation 
Angulation  
Transection 
Resection 
Fistulation (late sequel) 

Table 2. Types of operative ureteric injuries 

3. Urogenital fistula 
Urogenital fistula is the most important late sequel of an operative injury to the urinary 
tract. In developing countries the great majority of urogenital fistulas are obstetric (“the 
African fistula”). Long-standing, obstructed labor coupled with inadequate obstetric care is 
the main reason for this (5,6). In comparison, fistulas considered to be complications to 
hysterectomy are relatively few. In Nigeria, 96.5% of fistulas were related to delivery (7). 
This contrasts with the situation in developed countries where the majority of fistulas are 
due to pelvic surgery, malignancy and severe inflammatory conditions. A group of surgeons 
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with experience both from Turkey and Niger found gynecologic surgery to be the main 
cause of fistula in the former country and obstetric complications in the latter (8). A change 
during the later decades from a mainly obstetric to a mainly iatrogenic etiology has been 
reported from some developing countries (9,10). The quality of obstetric care and surgical 
skills are important factors for this development. 

3.1 Data from the Democratic Republic of Congo  

Amongst 597 patients operated for urogenital fistulae at Panzi hospital from November 2005 
till November 2007, 21 fistulas (3.5%) were related to a previous hysterectomy (11,12). Nine 
of these women (42.9%) had a ureterovaginal fistula compared to 27 out of 567 women 
(4.8%) in the obstructed labor group (OR 15, 95%CI 5.8-38.7) (Table 3). Twelve (57.1%) of the 
hysterectomy related fistulas were of the vesicovaginal type and located high up in the 
vagina, including one vesicocervical fistula after a subtotal hysterectomy. Vesicovaginal 
fistulas located in the lower part of vagina or involving urethra or its sphincter were not 
seen among the hysterectomy associated cases but were frequent in the obstructed labor 
group, 36.7% (208 of 567). None of the hysterectomy associated fistulas were surrounded by 
fibrosis or had a fistula size of more than 2 cm as compared to 64% with scar fibrosis and 
34% with size more than 2 cm for those caused by obstructed labor. This indicates that the 
hysterectomy related fistulas had a “cleaner” origin. 

 All   Type of urogenital fistula 
Cause Fistulas  VVF VVF VUF UrVF Comb- 

    low high   inations 

 N (%)   N N N N N 
Obstructed labor 567 (95.0)   208 285 34 27 13 
Hysterectomy 

9 (1.5) 4 1* 4    Emergency peripartum 
   Abdominal, for benign  
   gynecologic disease 9 (1.5)    5  4  
   Vaginal, for benign     

gynecologic disease 3 (0.5)    2  1  
Sexual violence, infections 9 (1.5)   5 4    
Total 597 (100)   213 300 35 36 13 
%     35.6 50.3 5.9 6.0 2.2 

VVF vesicovaginal fistula, VUF vesicouterine fistula, UrVF ureterovaginal fistula 
*vesicocervical fistula after subtotal hysterectomy 

Table 3. Urogenital fistulas by cause and type. Panzi Hospital, Democratic Republic of 
Congo 2006-2007 (from ref.12) 

Nine of the 21 postoperative fistulas (42.9%) appeared in women who had undergone an 
emergency peripartum hysterectomy. The indication for these hysterectomies is unknown. 
High median age (35 years) and the high median parity (8) make postpartum hemorrhage or 
poor uterine contractility probable, although uterine rupture cannot be excluded.  
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part of ureteric occlusions with hydronephrosis/renal damage pass undetected due to lack 
of awareness and diagnostic means. 
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ureter is dissected free from its adventitial sheath for several centimeters. It is remarkable 
though how well ureter can tolerate ischemia provided no postoperative radiation is added. 
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during the later decades from a mainly obstetric to a mainly iatrogenic etiology has been 
reported from some developing countries (9,10). The quality of obstetric care and surgical 
skills are important factors for this development. 
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till November 2007, 21 fistulas (3.5%) were related to a previous hysterectomy (11,12). Nine 
of these women (42.9%) had a ureterovaginal fistula compared to 27 out of 567 women 
(4.8%) in the obstructed labor group (OR 15, 95%CI 5.8-38.7) (Table 3). Twelve (57.1%) of the 
hysterectomy related fistulas were of the vesicovaginal type and located high up in the 
vagina, including one vesicocervical fistula after a subtotal hysterectomy. Vesicovaginal 
fistulas located in the lower part of vagina or involving urethra or its sphincter were not 
seen among the hysterectomy associated cases but were frequent in the obstructed labor 
group, 36.7% (208 of 567). None of the hysterectomy associated fistulas were surrounded by 
fibrosis or had a fistula size of more than 2 cm as compared to 64% with scar fibrosis and 
34% with size more than 2 cm for those caused by obstructed labor. This indicates that the 
hysterectomy related fistulas had a “cleaner” origin. 
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Hysterectomy 
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   gynecologic disease 9 (1.5)    5  4  
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gynecologic disease 3 (0.5)    2  1  
Sexual violence, infections 9 (1.5)   5 4    
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Table 3. Urogenital fistulas by cause and type. Panzi Hospital, Democratic Republic of 
Congo 2006-2007 (from ref.12) 

Nine of the 21 postoperative fistulas (42.9%) appeared in women who had undergone an 
emergency peripartum hysterectomy. The indication for these hysterectomies is unknown. 
High median age (35 years) and the high median parity (8) make postpartum hemorrhage or 
poor uterine contractility probable, although uterine rupture cannot be excluded.  
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Nine women had undergone abdominal hysterectomy for uterine myomas and 3 had 
vaginal hysterectomy performed as part of an operation for pelvic organ prolapse. For these 
patients with a gynecologic reason for the hysterectomy, the median age was 40 years and 
median parity 5, as compared to 22 years and parity 1, respectively, for women with fistula 
caused by obstructed labor (Table 4). 

Cause of fistula/type of operation Median age Median parity 
(years) 

Obstructed labor - vaginal delivery (n=226) 22 1 
Hysterectomy (n=21) 
  Emergency, peripartum (n=9) 35 8 
  Abdominal or vaginal, non-obstetric indication 

(n=12) 40 5 

Table 4. Median age and parity at time of fistula appearance by cause (derived from ref. 12) 

3.2 Diagnosis 

Vesicovaginal fistulas are normally visible high up in the vagina. Direct inspection for 
fistula is done after filling the bladder with diluted methylene blue. Dye will immediately be 
observed in the vagina or on a tampon left there (“tampon test”). Cystoscopy will confirm 
the fistula. Its localization in relation to the ureteric openings is of importance for planning 
of the operation. Sometimes, only sutures perforating the bladder mucosa or granulation 
tissue are observed.  

Ureteric occlusion can be caused by inadvertent ligation giving ureteric stenosis and 
hydronephrosis. Symptomes can be flank pain or slow postoperative recovery only. This 
condition can pass undetected or be diagnosed late after permanent renal damage is 
induced. Sonography – an important diagnostic tool in low-resource countries - can be of 
great help. Intravenous pyelo-uretero-graphy and vesicography are available at some places 
whereas this is rarely the case for CT-scans and MRI.  

Ureteric lacerations are generally detected early, about 50% of during operation and 50% 
during the first 2 weeks postoperatively. (3,4). Pain from uroplania or urine in the 
peritoneal cavity may appear, and sonography is then helpful. Urinary leakage through 
the vaginal top is more common. Creatinin measurement can be necessary to prove that 
the secretion really is urine. Dye inserted into the bladder will normally not leak to the 
vagina and cystoscopy is most often negative. Lack of urine secretion or intravenously 
infused dye from one of the ureteric openings is highly suggestive. Dye secretion to the 
vagina is confirmative. The ureterovaginal fistula is often not directly visible in the 
vagina. 

3.3 Causative interventions and prevention 

The types of hysterectomy covered in this chapter are those where urinary tract 
complications tend to occur most frequently: Emergency peripartum hysterectomy, 
abdominal hysterectomy and vaginal hysterectomy. Laparoscopic hysterectomy is seldom 
done under low-resource settings and will not be covered here. 
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1. Emergency peripartum hysterectomy 

Injury to the urinary tract is a common complication to peripartum hysterectomy. The most 
important risk factors for emergency cesarean hysterectomy are reported to be: uterine 
rupture, postpartum hemorrhage, cervical tears, placenta accreta and placenta previa. 
Previous cesareans and multiparity (para >5) increase the risk by 6.9 and 3.4, respectively 
(13). The risk factors mentioned are all commonly encountered in developing countries.  

Uterine rupture represents a serious health problem with high maternal and perinatal 
mortality. In the least developed countries, rates up to 1% have been reported (14). In 
developed countries, most cases are scar ruptures related to a previous cesarean section, 
whereas in Sub-Saharan Africa 75% are associated with an unscarred uterus (14). Here, the 
basis for rupture is mainly cephalopelvic disproportion. A typical scenario is that the first 
baby was delivered stillborn after a long-lasting, obstructed labor and the following 
pregnancy ends up with a uterine rupture. Other risk factors for rupture are abnormal 
presentations and multiparity (14). Populations with a high cesarean delivery rate – and 
thereby a high prevalence of scarred uterus - are at risk. The consequences for future 
pregnancies can be disastrous if these women are living in areas with poor access to 
emergency obstetric service. In areas with an increasing cesarean section rate, more uterine 
scar ruptures has been observed (15).  

Obstructed labor is a common indication for cesarean section and few of the operations are 
planned. Cesarean delivery should protect against maternal mortality and morbidity and 
save the child. Nevertheless, 50% of women treated for fistula at Panzi hospital got their 
fistula despite a cesarean section was performed and 84% of the babies were stillborn. It is 
evident that in many cases, some form of assisted vaginal delivery would have been more 
appropriate. Unfortunately, the use of vacuum extraction has become rare and the cesarean 
delivery rate has increased in many areas (15,16). Fear of vertical HIV transmission is one 
factor for this development, lack of obstetrical training is another (12). 

Most cases of uterine rupture are treated by hysterectomy. This major surgery is risky for 
patients in a bad general condition. Further, the loss of uterus and fertility has serious social 
consequences in many societies. Suturing, with or without sterilization, can be a safe 
alternative and has been used in more than 60% of cases in some reports (17,18). Additional 
ligature of the internal iliac arteries is sometimes necessary, and this technique should be 
known (19). A conservative approach necessarily implies that future pregnancies are strictly 
followed up of and a cesarean delivery performed in due time. 

Postpartum hemorrhage accounts for 34% of maternal mortality in developing countries 
compared to 13% in developed countries (20) and is an important indication for emergency 
hysterectomy. The most common causes are uterine atony (80%), retained placental 
fragments, genital tract lacerations and uterine rupture. Risk factors include a history of post 
partum hemorrhage or retained placenta, placental abruption, placenta praevia, uterine 
fibroids, hydramnios, multiple pregnancies, prolonged labor and instrumental delivery. 
Although an assessment of risk factors is important, post partum hemorrhage typically 
occurs unpredicted and all parturients are at the risk. Prompt handling is essential. 
Peripartum hysterectomy – cesarean or postpartum - can be a life saving procedure, 
although difficult and risky. The cervical edges can be difficult to identify and damage to 
vagina, bladder and ureters often occur. A supracervical hysterectomy is much less 
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Nine women had undergone abdominal hysterectomy for uterine myomas and 3 had 
vaginal hysterectomy performed as part of an operation for pelvic organ prolapse. For these 
patients with a gynecologic reason for the hysterectomy, the median age was 40 years and 
median parity 5, as compared to 22 years and parity 1, respectively, for women with fistula 
caused by obstructed labor (Table 4). 
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  Emergency, peripartum (n=9) 35 8 
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Table 4. Median age and parity at time of fistula appearance by cause (derived from ref. 12) 
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fistula is done after filling the bladder with diluted methylene blue. Dye will immediately be 
observed in the vagina or on a tampon left there (“tampon test”). Cystoscopy will confirm 
the fistula. Its localization in relation to the ureteric openings is of importance for planning 
of the operation. Sometimes, only sutures perforating the bladder mucosa or granulation 
tissue are observed.  

Ureteric occlusion can be caused by inadvertent ligation giving ureteric stenosis and 
hydronephrosis. Symptomes can be flank pain or slow postoperative recovery only. This 
condition can pass undetected or be diagnosed late after permanent renal damage is 
induced. Sonography – an important diagnostic tool in low-resource countries - can be of 
great help. Intravenous pyelo-uretero-graphy and vesicography are available at some places 
whereas this is rarely the case for CT-scans and MRI.  

Ureteric lacerations are generally detected early, about 50% of during operation and 50% 
during the first 2 weeks postoperatively. (3,4). Pain from uroplania or urine in the 
peritoneal cavity may appear, and sonography is then helpful. Urinary leakage through 
the vaginal top is more common. Creatinin measurement can be necessary to prove that 
the secretion really is urine. Dye inserted into the bladder will normally not leak to the 
vagina and cystoscopy is most often negative. Lack of urine secretion or intravenously 
infused dye from one of the ureteric openings is highly suggestive. Dye secretion to the 
vagina is confirmative. The ureterovaginal fistula is often not directly visible in the 
vagina. 

3.3 Causative interventions and prevention 

The types of hysterectomy covered in this chapter are those where urinary tract 
complications tend to occur most frequently: Emergency peripartum hysterectomy, 
abdominal hysterectomy and vaginal hysterectomy. Laparoscopic hysterectomy is seldom 
done under low-resource settings and will not be covered here. 
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1. Emergency peripartum hysterectomy 

Injury to the urinary tract is a common complication to peripartum hysterectomy. The most 
important risk factors for emergency cesarean hysterectomy are reported to be: uterine 
rupture, postpartum hemorrhage, cervical tears, placenta accreta and placenta previa. 
Previous cesareans and multiparity (para >5) increase the risk by 6.9 and 3.4, respectively 
(13). The risk factors mentioned are all commonly encountered in developing countries.  

Uterine rupture represents a serious health problem with high maternal and perinatal 
mortality. In the least developed countries, rates up to 1% have been reported (14). In 
developed countries, most cases are scar ruptures related to a previous cesarean section, 
whereas in Sub-Saharan Africa 75% are associated with an unscarred uterus (14). Here, the 
basis for rupture is mainly cephalopelvic disproportion. A typical scenario is that the first 
baby was delivered stillborn after a long-lasting, obstructed labor and the following 
pregnancy ends up with a uterine rupture. Other risk factors for rupture are abnormal 
presentations and multiparity (14). Populations with a high cesarean delivery rate – and 
thereby a high prevalence of scarred uterus - are at risk. The consequences for future 
pregnancies can be disastrous if these women are living in areas with poor access to 
emergency obstetric service. In areas with an increasing cesarean section rate, more uterine 
scar ruptures has been observed (15).  

Obstructed labor is a common indication for cesarean section and few of the operations are 
planned. Cesarean delivery should protect against maternal mortality and morbidity and 
save the child. Nevertheless, 50% of women treated for fistula at Panzi hospital got their 
fistula despite a cesarean section was performed and 84% of the babies were stillborn. It is 
evident that in many cases, some form of assisted vaginal delivery would have been more 
appropriate. Unfortunately, the use of vacuum extraction has become rare and the cesarean 
delivery rate has increased in many areas (15,16). Fear of vertical HIV transmission is one 
factor for this development, lack of obstetrical training is another (12). 

Most cases of uterine rupture are treated by hysterectomy. This major surgery is risky for 
patients in a bad general condition. Further, the loss of uterus and fertility has serious social 
consequences in many societies. Suturing, with or without sterilization, can be a safe 
alternative and has been used in more than 60% of cases in some reports (17,18). Additional 
ligature of the internal iliac arteries is sometimes necessary, and this technique should be 
known (19). A conservative approach necessarily implies that future pregnancies are strictly 
followed up of and a cesarean delivery performed in due time. 

Postpartum hemorrhage accounts for 34% of maternal mortality in developing countries 
compared to 13% in developed countries (20) and is an important indication for emergency 
hysterectomy. The most common causes are uterine atony (80%), retained placental 
fragments, genital tract lacerations and uterine rupture. Risk factors include a history of post 
partum hemorrhage or retained placenta, placental abruption, placenta praevia, uterine 
fibroids, hydramnios, multiple pregnancies, prolonged labor and instrumental delivery. 
Although an assessment of risk factors is important, post partum hemorrhage typically 
occurs unpredicted and all parturients are at the risk. Prompt handling is essential. 
Peripartum hysterectomy – cesarean or postpartum - can be a life saving procedure, 
although difficult and risky. The cervical edges can be difficult to identify and damage to 
vagina, bladder and ureters often occur. A supracervical hysterectomy is much less 



Hysterectomy 318 

dangerous and should be preferred. When removal of the cervix is necessary endocervical 
palpation will to help identify the cervical edges and avoid injuries. 

Conservative management of postpartum hemorrhage should be tried before hysterectomy 
is considered. Access to uterotonics, iv fluids, blood transfusion and curettage is essential. 
Balloon tamponade of uterus has become an important conservative method (21). A 
simplified condom method is useful in low-resource settings (22). The B-Lynch suture 
technique (23) is a effective measure to obtain compression of an atonic uterus during 
cesarean delivery. Cervical tears detected postpartum should be explored and sutured by 
the vaginal approach. In case of high tears and extrauterine hemorrhage, hysterectomy can 
be necessary.  

A cesarean section performed late - in the second stage of labor - when the lower uterine 
segment is stretched and the bladder lifted high up, can easily lead to lacerations of cervix 
and vagina due to difficult access to the presenting part. Bleeding and difficulties may entail 
inappropriate suturing that can affect both the bladder and ureters, or cause inadvertent 
lacerations of these organs. The reversed breech extraction procedure of an entrapped fetus 
is a method to diminish the risk of tears and the risk of peripartum hysterectomy (24).  

2. Abdominal hysterectomy  

The incidence of pelvic organ fistula after hysterectomy ranges from 0.1 to 4% in different 
studies (25,26). A higher incidence is reported after radical hysterectomy compared with 
hysterectomy on benign indications. In a nationwide cohort study of 182,641 hysterectomies 
from Sweden, 220 urogential fistulas (0.12%) were registered. Laparoscopic hysterectomy 
was associated with the highest rate of fistula surgery, and subtotal abdominal 
hysterectomy was associated with the lowest. Risk factors are age, adhesions and 
postoperative infections. Risk factors for urinary tract damage are basically the same in low-
resource countries as in high-resource countries. Spinal anesthesia commonly used in 
developing countries, gives poor relaxation. Large myomas, a common indication for 
hysterectomy in those areas, make access to the pelvis particularly difficult, especially when 
the myomas are located in the cervical part. Dislocation of organs and difficulties in 
identification of the bladder and ureteres increase the risk of accidental damage.  

Cervical cancer is also very common in the developing world, in many countries the most 
common malignancy in women. This disease is most often detected in an advanced and 
inoperable stage. Many cancer patients undergo, however, a hysterectomy trial which, due 
to parametrial involvement and bleeding, ends up with a urinary tract injury. Operable 
(stage Ib-IIa) patients should preferably have a radical hysterectomy (a.m. Wertheim) 
which include proper identification and dissection of the bladder and ureteres. If this 
operation method is not available, or operability cannot be assured, the treatment of 
choice is radiotherapy with concomitant chemotherapy whenever available. Radical 
vaginal trachelectomy as fertility sparing operation for early stage cervical cancer has the 
same risk of ureteric injury as radical hysterectomy although the rate of bladder injury is 
higher (27). 

The risk of urinary tract damage highly depends on the indication and type of intervention 
performed. Operations for endometriosis and malignancy (with radical hysterectomy) run a 
higher risk. In many cases, no predisposing factor is identified. Attempt to obtain 
hemostasis is the most common activity leading to injury (27). Preoperative measures like iv 
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pyelogram, computed tomography, prophylactic ureteric stint have not shown to be 
preventive. The best prevention is that the surgeon always is aware of where the ureters is 
and stay safely away from it and preserving its adventitial sheath. Ureter should be 
visualized, not only palpated. The surgeon should know well the retroperitoneal 
approach and use it in all difficult cases. Special care should be taken when 
thermocautery is used. 

3. Vaginal hysterectomy 

Most vaginal hysterectomies are performed as part of a treatment for genital organ prolapse. 
Bladder and ureter injuries related to vaginal operations occur in all parts of the world. 
Register data from Finland showed an incidence of 0.2 bladder injuries per 1000 vaginal 
hysterectomies and the same incidence for ureteric injuries (1). Sixty-five percent of the 
complications were fistulas. In a series from France urinary tract injury occurred in 1.7% of 
3076 vaginal hysterectomies - 54 bladder lesions and 1 ureteric lesion (28). It is reason to 
believe that the incidence of injury is higher in low-resource countries. Some institutions 
tend to performed hysterectomy also in cases with less pronounced genital organ prolapse. 
High incidence of cervical cancer and contraceptive need may be reasons for a liberal 
attitude to hysterectomy. However, the Manchester technique with cervical amputation is a 
less risky procedure. Recurrence and vault prolapsed are best prevented by building up the 
posterior part of the pelvic floor.  

Age, parity, body weight and mode of delivery are known risk factors (1.28) and are 
common for low-income and high-income countries. Multiparity, poor general condition 
and chronic infections are more prevalent in developing countries. High bacterial content in 
the vagina and particular inflammatory conditions like urogenital schistosomiasis and 
tuberculosis may be predisposing factors. Bladder damage should be avoided by careful 
dissection and ureters should be localized by palpation against a metal retractor in the 
paravesical space (27). 

4. Treatment 
Bladder injuries 

Most bladder lesions are detected during the operation. The bladder wall should be closed 
in two layers with nonperforating, absorbable sutures and an indwelling urinary catheter 
for 5 days. The ureteric ostia should be located. When the lesion is in its proximity, 
temporary insertion of a ureteric stint is advisable. Normally, the lesion will be cured 
without sequel. 

Vesicovaginal fistulas caused by abdominal hysterectomy are located high up in vagina 
(Table 3). The vaginal approach for repair may be possible even for high located fistulas. In 
developing countries, this way tends to be chosen for reasons of anesthesia and fear of 
postoperative intestinal problems. In the Panzi hospital material, 5 out of 11 vesicovaginal 
fistulas after hysterectomy were operated vaginally. The abdominal approach may be 
technically easier and safer, especially in cases of pelvic adhesions, and implies a possibility 
of interposing an omental flap between the closed bladder wall and the vaginal wall to 
reduce the risk of recurrence.  
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dangerous and should be preferred. When removal of the cervix is necessary endocervical 
palpation will to help identify the cervical edges and avoid injuries. 

Conservative management of postpartum hemorrhage should be tried before hysterectomy 
is considered. Access to uterotonics, iv fluids, blood transfusion and curettage is essential. 
Balloon tamponade of uterus has become an important conservative method (21). A 
simplified condom method is useful in low-resource settings (22). The B-Lynch suture 
technique (23) is a effective measure to obtain compression of an atonic uterus during 
cesarean delivery. Cervical tears detected postpartum should be explored and sutured by 
the vaginal approach. In case of high tears and extrauterine hemorrhage, hysterectomy can 
be necessary.  

A cesarean section performed late - in the second stage of labor - when the lower uterine 
segment is stretched and the bladder lifted high up, can easily lead to lacerations of cervix 
and vagina due to difficult access to the presenting part. Bleeding and difficulties may entail 
inappropriate suturing that can affect both the bladder and ureters, or cause inadvertent 
lacerations of these organs. The reversed breech extraction procedure of an entrapped fetus 
is a method to diminish the risk of tears and the risk of peripartum hysterectomy (24).  

2. Abdominal hysterectomy  

The incidence of pelvic organ fistula after hysterectomy ranges from 0.1 to 4% in different 
studies (25,26). A higher incidence is reported after radical hysterectomy compared with 
hysterectomy on benign indications. In a nationwide cohort study of 182,641 hysterectomies 
from Sweden, 220 urogential fistulas (0.12%) were registered. Laparoscopic hysterectomy 
was associated with the highest rate of fistula surgery, and subtotal abdominal 
hysterectomy was associated with the lowest. Risk factors are age, adhesions and 
postoperative infections. Risk factors for urinary tract damage are basically the same in low-
resource countries as in high-resource countries. Spinal anesthesia commonly used in 
developing countries, gives poor relaxation. Large myomas, a common indication for 
hysterectomy in those areas, make access to the pelvis particularly difficult, especially when 
the myomas are located in the cervical part. Dislocation of organs and difficulties in 
identification of the bladder and ureteres increase the risk of accidental damage.  

Cervical cancer is also very common in the developing world, in many countries the most 
common malignancy in women. This disease is most often detected in an advanced and 
inoperable stage. Many cancer patients undergo, however, a hysterectomy trial which, due 
to parametrial involvement and bleeding, ends up with a urinary tract injury. Operable 
(stage Ib-IIa) patients should preferably have a radical hysterectomy (a.m. Wertheim) 
which include proper identification and dissection of the bladder and ureteres. If this 
operation method is not available, or operability cannot be assured, the treatment of 
choice is radiotherapy with concomitant chemotherapy whenever available. Radical 
vaginal trachelectomy as fertility sparing operation for early stage cervical cancer has the 
same risk of ureteric injury as radical hysterectomy although the rate of bladder injury is 
higher (27). 

The risk of urinary tract damage highly depends on the indication and type of intervention 
performed. Operations for endometriosis and malignancy (with radical hysterectomy) run a 
higher risk. In many cases, no predisposing factor is identified. Attempt to obtain 
hemostasis is the most common activity leading to injury (27). Preoperative measures like iv 
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pyelogram, computed tomography, prophylactic ureteric stint have not shown to be 
preventive. The best prevention is that the surgeon always is aware of where the ureters is 
and stay safely away from it and preserving its adventitial sheath. Ureter should be 
visualized, not only palpated. The surgeon should know well the retroperitoneal 
approach and use it in all difficult cases. Special care should be taken when 
thermocautery is used. 

3. Vaginal hysterectomy 

Most vaginal hysterectomies are performed as part of a treatment for genital organ prolapse. 
Bladder and ureter injuries related to vaginal operations occur in all parts of the world. 
Register data from Finland showed an incidence of 0.2 bladder injuries per 1000 vaginal 
hysterectomies and the same incidence for ureteric injuries (1). Sixty-five percent of the 
complications were fistulas. In a series from France urinary tract injury occurred in 1.7% of 
3076 vaginal hysterectomies - 54 bladder lesions and 1 ureteric lesion (28). It is reason to 
believe that the incidence of injury is higher in low-resource countries. Some institutions 
tend to performed hysterectomy also in cases with less pronounced genital organ prolapse. 
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less risky procedure. Recurrence and vault prolapsed are best prevented by building up the 
posterior part of the pelvic floor.  
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and chronic infections are more prevalent in developing countries. High bacterial content in 
the vagina and particular inflammatory conditions like urogenital schistosomiasis and 
tuberculosis may be predisposing factors. Bladder damage should be avoided by careful 
dissection and ureters should be localized by palpation against a metal retractor in the 
paravesical space (27). 

4. Treatment 
Bladder injuries 

Most bladder lesions are detected during the operation. The bladder wall should be closed 
in two layers with nonperforating, absorbable sutures and an indwelling urinary catheter 
for 5 days. The ureteric ostia should be located. When the lesion is in its proximity, 
temporary insertion of a ureteric stint is advisable. Normally, the lesion will be cured 
without sequel. 

Vesicovaginal fistulas caused by abdominal hysterectomy are located high up in vagina 
(Table 3). The vaginal approach for repair may be possible even for high located fistulas. In 
developing countries, this way tends to be chosen for reasons of anesthesia and fear of 
postoperative intestinal problems. In the Panzi hospital material, 5 out of 11 vesicovaginal 
fistulas after hysterectomy were operated vaginally. The abdominal approach may be 
technically easier and safer, especially in cases of pelvic adhesions, and implies a possibility 
of interposing an omental flap between the closed bladder wall and the vaginal wall to 
reduce the risk of recurrence.  
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Some small, vesicovaginal fistulas can be managed conservatively by bladder drainage for 
some weeks. Fistula surgery can be a delicate procedure and every surgeon intending to 
start such activity should obtain adequate training at a fistula center. Valuable handbooks 
are available (27,29). 

Certain principles for urogenital fistula surgery prevail: 1)The tissue operated on should be 
without necrosis or inflammation. If operation is not done within 5 days after the injury, it is 
better to wait 6 weeks or more until tissue reaction is resolved. 2) All scar tissue around the 
fistula is removed by deliberate dissection, 3) All sutures must be tension-free. For suture 
technique, see fig. 1. 4) The ureteric ostiae should be visualized during the operation and, 
especially when the vaginal approach is used, ureteric stints applied to protect the ureters 
against incidental ligation or injury. 5) Postoperatively, free urine drainage must be assured 
for at least 2 weeks using a urethric or a suprapubic catheter. 6) Before departure, complete 
fistula closure is asserted by vaginal inspection after insertion of dye in the bladder  

 
Fig. 1. Suture technique 

Ureteric injuries 

Ureteric occlusion should be diagnosed as early as possible before renal function is 
impaired. Time can be gained by temporary urinary deviation through percutaneous 
pyelostomy. This option is rarely available in low-resource settings. Immediate reoperation 
should be considered, provided the patient’s general condition allows it and renal function 
is still possible to save. Any misplaced ligature or angulation should be removed, the 
viability of the ureter assessed and a stint placed through cystoscopy.  

A partial transsection is repaired over a ureteral stint. Transection in upper or middle third 
is treated by uretero-ureterostomy over a ureteral stint. Some resection of the ureter ends 
can be necessary to assure viability, especially in cases of thermal injury. Spatulation of the 
ends is recommended to increase the lumen. The anastomosis must be completely tension 
free. Dissection must be done with care bearing in mind that blood supply to the ureter 
above the pelvic brim is coming from the medial side, below the prim from the lateral side. 
When the ureteric transsection took place less than 6 cm from the bladder vascularity is 
often impaired and primary anastomosis thereby risky. Transection of the lower third of the 
ureter is therefore most often treated by uretero-neocystostomy with Psoas hitch over a 
ureteric stint (27).  

Once a ureterovaginal fistula has developed there is no longer an emergency situation. 
Renal function is normally not affected and a planned intervention can be performed. An 
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abdominal, extraperitoneal approach is normally possible and preferable. The bladder is 
freed from its areolar attachment in the retropubic space and an extensive mobilization 
(almost 270 degrees) of its ventral surface performed. The bladder is elongated toward the 
Psoas tendon where it is fixed. The affected ureter is freed, transected as low as possible, 
and the stinted proximal end is anastomozed to the elongated bladder (27). All cases of 
ureterovaginal fistulas reported from Panzi Hospital (Table 3) were successfully treated by 
this method of uretero-neocystostomy.  

All urogenital fistulas – iatrogenic as well as obstetric ones – should preferably be treated at 
a specialized fistula center. It is essential that the first operation is optimally performed. The 
chance of closure is greatly diminished after several attempts of repair (10).  

5. Conclusions 
Low-resource settings influence the risk of getting urinary tract injury as a complication to 
hysterectomy. Emergency peripartum hysterectomy is particularly risky and subtotal 
hysterectomy is a safer procedure. Postpartum hemorrhage should be managed 
conservatively whenever possible. Ureterovaginal and high located vesicovaginal fistulas 
are common sequels. These fistulas are smaller in size, have less scar tissue and appear in 
women with higher age and parity than the more common obstetric fistula. Repair is more 
often done through the abdominal route and should be performed at a specialized fistula 
center.  
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1. Introduction  
Cervical intraepithelial neoplasia (CIN) is commonly diagnosed in women of child-bearing 
age. (Castle et al., 2009) The excisional treatments of CIN include cold-knife conization, laser 
conization, loop electrosurgical excision procedure (LEEP), and large loop excision of the 
transformation zone (LLETZ). CIN is also treated by ablative procedures such as laser 
vaporization and cryotherapy. Recently, human papilloma virus (HPV) has led to the 
understanding of pathogenesis and management of cervical diseases. (Moscicki et al., 2004) 
The screening and subsequent treatment of CIN significantly reduces the risk of invasive 
cervical cancer, but the impact of excisional cervical treatment on subsequent pregnancy 
outcome must be evaluated.  

Many women with a diagnosis of cervical cancer are child-bearing population, younger than 
40 years. Fertility-sparing radical vaginal or abdominal trachelectomy is a safe and feasible 
procedure for the treatment of patients with early stage cervical cancer. (Plante et al., 2005; 
Roman, 2005; Hertel et al., 2006) The disease-free survival rates and overall survival rates of 
radical trachelectomy is comparable to those of radical hysterectomy (Rob et al., 2011) The 
proper waiting period after radical tracelectomy and before conception varies in the 
literature. Roy and Plante (Roy and Plante, 1998) recommend a 6 month follow-up, while 
Shlaerth et al. (Shlaerth et al., 2003) describe a period of 1 year. The issue of having a 
pregnancy and fetal viability must be addressed following radical trachelectomy.  

This chapter will outline concerns and management options of pregnancy after cervical 
surgeries with conization and radical trachelectomy.  

2. Pregnancy after conization and radical trachelectomy 
The important issue following cervical surgery in child-bearing age is the fertility and 
pregnancy outcome. Excisional cervical surgery may contribute to decreased mechanical 
support of cervix, and increased susceptibility to ascending infection resulting from the loss 
of cervical mucus. Cervical surgery may alter reproductive function by cervical shortening, 
impairment of immunologic defence, and alteration of cervicovaginal bacterial flora, and 
thus expose those women to high risk of preterm birth. (Svare et al., 1992) 
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Early studies on the impact of conization on pregnancy are hindered by small study 
population, inadequately powered study design, and neglect of potential confounders such 
as socioeconomic status and previous preterm delivery. (Sadler et al., 2007)Recent well-
designed studies with large sample sizes conclude that conization increases the risk of 
preterm birth and perinatal morbidities (Jakobsson et al., 2007; Sjoborg et al., 2007; Nohr et 
al., 2007) Jakobsson et al. (Jakobsson et al., 2007) found a significant increase of very preterm 
birth (28-31 weeks) and extremely preterm birth (< 28 weeks) following conization. [relative 
risk (RR) 1.99, 95% confidence interval (CI) 1.81-2.20; RR 2.86, 95% CI 1.30-2.32, 
respectively]. The study also showed a significant association of low birth weight (LBW) and 
conization.[RR 2.06, 95% CI 1.83-2.31] Other two meta-analyses also supported that 
excisional cervical treatments in CIN subsequently increase risk of preterm birth, and 
preterm premature rupture of membrane (PPROM) (Crane, 2003) Some studies reported the 
association between cone depth and higher risk of preterm birth, but the limited and 
conflicting data failed to demonstrate an accurate results. (Salder et al., 2004; Samson et al., 
2005)  

Because cervix is amputated below the cervical isthmus in radical trachelectomy, obstetric 
morbidity is higher than those of conization. The risk of preterm birth after radical 
trachelectomy increases two-fold than the general population. (Jolley et al., 2007; Martin et 
al., 2008) Boss et al. (Boss et al., 2005) reviewed obstetric outcomes of radical trachelectomy 
in the literature. A total of 335 cases of radical trachelectomy were analyzed. 153/355 (43%) 
patients attempted to become pregnant. About 30% of these women did not conceive. The 
causes of their infertility include anovulation, cervical factor such as cervical stenosis, and 
idiopathic factor. Other 70% of these women subsequently became pregnant. Of these, first 
and second trimester losses occurred in 47/161 (29%) pregnancies. 21% ended in the third 
trimester before 36 weeks of gestation. The causes of their preterm birth were attributed to 
cervical incompetence, ascending infection, and PPROM. (Boss et al., 2005) 

2.1 Management options 

It is clear that cervical surgeries attribute to increased risk of preterm birth (Kyrgiou et al., 
2006; Plante et al., 2005; Samson et al., 2005; Sadler et al., 2004), but no specific rationale of 
pregnancy management after cervical surgeries exist. The management strategies for 
pregnancy after cervical surgeries should refer to those for women with short cervix who 
are at high risk for preterm birth.  

2.1.1 Transvaginal ultrasound 

It is well known that women with a short cervix in the mid-trimester have a higher risk for 
preterm birth. (Iam et al., 1996; To et al., 2001) Cervical length, as determined by vaginal 
sonography, has been shown to be sensitive, and reproducible than digital examination or 
transabdominal ultrasonogrphy in predicting the risk of preterm birth. (Berghella and Bega, 
2008) Cervical length is measured from the internal os to the external os. When cervical 
funneling is visualized, cervical length is measurable form the functional internal os to the 
external os. Some researchers reported the effect of conization on subsequent cervical 
length. Gentry et al. (Gentry et al., 2000) found no difference in cervical length between 
before and after LEEP. Berghella et al.(Berghella et al., 2004) demonstrated that only 28% of 
patients showed cervical shortening following conization.   
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Between 14 and 22 weeks of gestation, the median cervical length is 35-40 mm. From 22 to 32 
weeks, the 50th percentile for length is 35 mm, and the 10th percentile is 25 mm. (Iam, 2004) A 
cervical length cutoff level of < 25 mm was associated with a sensitivity of 69%, a specificity 
of 80%, and a positive predictive value of 55%. (Owen et al., 2001) The <25 mm cutoff level 
before 20 weeks of gestation predicted preterm birth at <35 weeks gestation [likelyhood 
ratio (LR) 4.31, 95% CI 30.8-6.01, n =2258] (Crane and Hutchens, 2008) Independent of 
baseline cervical length, dynamic cervical change (ie, millimeters per week) was 
significantly associated with higher risk for preterm birth. (Owen et al., 2001)  

Funneling is defined as the opening of the internal os of cervix. The significance of funneling 
on pregnancy after conization has not been reported. Compared with a short cervix 
(<25mm) alone, The combination of short cervix (<25mm) and funneling increased the 
sensitivity of predicting preterm delivery from 61% to 74 %. (Berghella et al., 1999) 
However, the normal cervical length more than 25 mm plus funneling does not increase the 
prediction of preterm birth. (Berghella and Roman, 2005)  

2.1.2 Nonsonographic methods  

Fetal fibronectin (FFN) is a widely accepted predictor of preterm birth. The presence of FFN 
in cervicovaginal secretions is significantly associated with preterm birth. (Peaceman et al., 
1997) Women with a positive FFN and a short cervix (<22mm) had a significantly shorter 
latency to delivery. (Rizzo et al., 1996)  

The uterine electromyography, which detects the electrical activity of myometrium, may be 
used to diagnose preterm labor. (Lucovnik et al., 2011)  

2.1.3 Infection  

The presence of bacterial vaginosis increases the risk of preterm delivery, (Leitich and Kiss, 
2007) but no data suggests the correlation between vaginal infection and pregnancy 
outcome after conization. Bacterial vaginosis is further attributable to preterm birth in 
women with short cervix (<25mm). (Rust et al., 2005) There is no study that reveals whether 
other infection such as Chlamydia, or gonorrhea contributes to preterm delivery and 
cervical length.  

The lack of mechanical support of cervical mucus after radical trachelectomy may cause 
cervical incompetence and ascending infection. Shepherd et al (Shepherd et al., 2001) 
suggested the use of prophylactic antibiotics between 14 and 16 weeks of gestation 
following radical trachelectomy. Saling operation (complete cervicovaginal occlusion) which 
should be performed between 12 and 14 weeks of gestation may be the preventive strategy 
for reducing the risk of ascending infection and chorioamnionitis (Shlaerth et al., 2003; 
Gadducci et al., 2001)  

2.1.4 Progesterone 

Progesterone appears to prevent cervical ripening, (Word et al., 2007; Yellon et al., 2009) and 
anti-inflammatory properties. (Elovitz et al., 2008; Elovitz et al., 2005) The precise 
mechanisms of blockade of progesterone action against cervical changes are poorly 
understood.  
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Early studies on the impact of conization on pregnancy are hindered by small study 
population, inadequately powered study design, and neglect of potential confounders such 
as socioeconomic status and previous preterm delivery. (Sadler et al., 2007)Recent well-
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preterm premature rupture of membrane (PPROM) (Crane, 2003) Some studies reported the 
association between cone depth and higher risk of preterm birth, but the limited and 
conflicting data failed to demonstrate an accurate results. (Salder et al., 2004; Samson et al., 
2005)  

Because cervix is amputated below the cervical isthmus in radical trachelectomy, obstetric 
morbidity is higher than those of conization. The risk of preterm birth after radical 
trachelectomy increases two-fold than the general population. (Jolley et al., 2007; Martin et 
al., 2008) Boss et al. (Boss et al., 2005) reviewed obstetric outcomes of radical trachelectomy 
in the literature. A total of 335 cases of radical trachelectomy were analyzed. 153/355 (43%) 
patients attempted to become pregnant. About 30% of these women did not conceive. The 
causes of their infertility include anovulation, cervical factor such as cervical stenosis, and 
idiopathic factor. Other 70% of these women subsequently became pregnant. Of these, first 
and second trimester losses occurred in 47/161 (29%) pregnancies. 21% ended in the third 
trimester before 36 weeks of gestation. The causes of their preterm birth were attributed to 
cervical incompetence, ascending infection, and PPROM. (Boss et al., 2005) 

2.1 Management options 

It is clear that cervical surgeries attribute to increased risk of preterm birth (Kyrgiou et al., 
2006; Plante et al., 2005; Samson et al., 2005; Sadler et al., 2004), but no specific rationale of 
pregnancy management after cervical surgeries exist. The management strategies for 
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sonography, has been shown to be sensitive, and reproducible than digital examination or 
transabdominal ultrasonogrphy in predicting the risk of preterm birth. (Berghella and Bega, 
2008) Cervical length is measured from the internal os to the external os. When cervical 
funneling is visualized, cervical length is measurable form the functional internal os to the 
external os. Some researchers reported the effect of conization on subsequent cervical 
length. Gentry et al. (Gentry et al., 2000) found no difference in cervical length between 
before and after LEEP. Berghella et al.(Berghella et al., 2004) demonstrated that only 28% of 
patients showed cervical shortening following conization.   
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cervical length cutoff level of < 25 mm was associated with a sensitivity of 69%, a specificity 
of 80%, and a positive predictive value of 55%. (Owen et al., 2001) The <25 mm cutoff level 
before 20 weeks of gestation predicted preterm birth at <35 weeks gestation [likelyhood 
ratio (LR) 4.31, 95% CI 30.8-6.01, n =2258] (Crane and Hutchens, 2008) Independent of 
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significantly associated with higher risk for preterm birth. (Owen et al., 2001)  

Funneling is defined as the opening of the internal os of cervix. The significance of funneling 
on pregnancy after conization has not been reported. Compared with a short cervix 
(<25mm) alone, The combination of short cervix (<25mm) and funneling increased the 
sensitivity of predicting preterm delivery from 61% to 74 %. (Berghella et al., 1999) 
However, the normal cervical length more than 25 mm plus funneling does not increase the 
prediction of preterm birth. (Berghella and Roman, 2005)  
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Fetal fibronectin (FFN) is a widely accepted predictor of preterm birth. The presence of FFN 
in cervicovaginal secretions is significantly associated with preterm birth. (Peaceman et al., 
1997) Women with a positive FFN and a short cervix (<22mm) had a significantly shorter 
latency to delivery. (Rizzo et al., 1996)  

The uterine electromyography, which detects the electrical activity of myometrium, may be 
used to diagnose preterm labor. (Lucovnik et al., 2011)  

2.1.3 Infection  

The presence of bacterial vaginosis increases the risk of preterm delivery, (Leitich and Kiss, 
2007) but no data suggests the correlation between vaginal infection and pregnancy 
outcome after conization. Bacterial vaginosis is further attributable to preterm birth in 
women with short cervix (<25mm). (Rust et al., 2005) There is no study that reveals whether 
other infection such as Chlamydia, or gonorrhea contributes to preterm delivery and 
cervical length.  

The lack of mechanical support of cervical mucus after radical trachelectomy may cause 
cervical incompetence and ascending infection. Shepherd et al (Shepherd et al., 2001) 
suggested the use of prophylactic antibiotics between 14 and 16 weeks of gestation 
following radical trachelectomy. Saling operation (complete cervicovaginal occlusion) which 
should be performed between 12 and 14 weeks of gestation may be the preventive strategy 
for reducing the risk of ascending infection and chorioamnionitis (Shlaerth et al., 2003; 
Gadducci et al., 2001)  

2.1.4 Progesterone 

Progesterone appears to prevent cervical ripening, (Word et al., 2007; Yellon et al., 2009) and 
anti-inflammatory properties. (Elovitz et al., 2008; Elovitz et al., 2005) The precise 
mechanisms of blockade of progesterone action against cervical changes are poorly 
understood.  
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Fonesca et al (Fonesca et al, 2007) specifically evaluated the impact of progesterone in 
women with a short cervix (<15mm) identified on transvaginal ultrasonography. Women 
were allocated to receive either 200 mg nightly intravaginal progesterone or placebo from 24 
to 33 weeks of gestation. A total of 250 women were enrolled. Women administered 
progesterone less likely to have a spontaneous delivery before 34 weeks of gestation than 
placebo group. (19.2 % vs 34.4 %; relative risk [RR] = 0.56; 95% confidence interval [CI] = 
0.36-0.86). There was a significant reduction in the risk of neonatal sepsis in women 
administered progesterone (274 infants, RR = 0.28, 95% CI 0.08 – 0.97). (Fonesca et al, 2007) 
A systematic meta-analysis by Dodd et al (Dodd et al., 2008) also demonstrated that vaginal 
progesterone significantly reduced preterm birth before 34 weeks of gestation in women 
with short cervix. Facchinetti et al (Facchinetti et al, 2007) reported a randomized clinical 
trial involving symptomatic women with preterm labor and intact membranes at 25- 34 
weeks of gestation. For women administered intramuscular 341mg of 17-alpha-
hydroxyprogesterone caproate (17P) twice a week until 36 weeks, when compared with 
observation group, there was a significant reduction in the risk of spontaneous delivery. 
(odds ratio [OR] = 0.15, 95% CI = 0.04-0.58) The subgroup analysis involving women with 
short cervix less than 25 mm at enrolment showed more significant difference between two 
groups. Women administered 17P had less cervical shortening at days 21 (1.38 ± 1.31 mm) 
compared to women who had not received 17P (day 21, 4.88 ± 3.14 mm, p = 0.0001) 
(Facchinetti et al, 2007) Future studies are needed to enlighten the association between 
prophylactic progesterone and pregnancy outcome after conization and radical 
trachelectomy.  

2.1.5 Cerclage  

There is considerable debate as to whether cerclage is efficient in pregnant women after 
conization. The exact mechanism of preterm birth after conization is unclear, and so the 
mechanisum of cervical shortening following conization is unclear.  

Royal College of Obstetrics and Gynecology (RCOG, 1993) performed a trial of history-
indicated cerclage (prophylactic cerclage). A total of 1292 women were enrolled and 138 
women with a history of conization or cervical amputation were included among them. The 
subgroup analysis of those 138 women revealed no significant reduction in preterm birth or 
improvement in neonatal outcome. However, there was a significant reduction in delivery 
less than 32 weeks of gestataion in cerclage group with 3 or more second-trimester 
deliveries, and no histories of cervical surgeries. (RCOG, 1993) Other researchers also 
reported that a prophylactic cerclage was not beneficial for preventing preterm birth in 
women with prior conization. (Nam et al., 2010; Shin et al., 2010) 

The transvaginal sonography of cervix enables obstetricians to detect cervical shortening or 
funneling in asymptomatic women. Ultrasound-indicated cerclage based on a short cervix 
has been proposed as a solution for preventing cervical incompetence and preterm birth. A 
meta-anaylsis (Berghella et al., 2005) including four randomized trials of ultrasound-
indicated cerclage found that cerclage is beneficial in women with short cervix less than 25 
mm before 24 weeks of gestation and index preterm birth. In these women, a relative risk 
reduction of preterm birth at < 35 weeks of gestation was enhanced. (RR, 0.61; 95% ci, 0.4-
0.9) In the subgroup analysis, there was no beneficial effect of cerclage on women with prior 
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conization. (Berghella et al., 2005) A short cervix in women with prior cervical surgery are 
predictive of preterm delivery, but the attributable risk is lower than in women with index 
preterm birth. More recently, the Vaginal Ultrasound Trail Consortium (Owen J,2008) 
demonstrated that the effect of cerclage for preventing preterm birth and prolonging 
gestation was identified only in women with a cervical length of less than 15 mm (RR 0.23, 
95% CI 0.08 – 0.66). Zeisler et al (Zeisler et al., 1997) specifically evaluated the cerclage in 
women with prior conization, and concluded that prophylactic cerclage is not beneficial for 
preventing preterm birth. The combination of present cervical length, and prior histories of 
preterm birth and cervical surgeries is a pronounced risk factor of preterm delivery. Once 
the cervix is shortened, it is difficult to place satisfactory McDonald cerclage. Surgeons 
should avoid bladder or bowel injury during ultrasound-indicated cerclage.  

Physical-examination based cerclage is placed in women with significant cervical dilatation 
(>1cm) and bulging membrane. It is referred to as a ‘rescue’ or ‘emergency’ cerclage, as it 
requires challenging skill to avoid a rupture of membrane during cerclage. Daskalakis et al. 
(Daskalakis et al., 2006) concluded that physical-examination cerclage reduced preterm 
delivery before 32 weeks of gestation and improved neonatal survival rate compared to bed 
rest group. Other researchers (Cockwell and Smith, 2005) also demonstrated that physical-
examination cerclage prolonged pregnancy and improved neonatal outcome in women with 
dilated cervix and bulging membrane. Lee et al (Lee et al., 2004) reported that elevated 
interleukin-6 in amniotic fluid was adversely associated with interval between physical-
examination cerclage and delivery. Weiner et al. (Weiner et al., 2005) found intrauterine 
inflammatory responses and decidual hemorrhage were correlated with adverse pregnancy 
outcome after physical-examination cerclage. A physical-examination cerclage could be 
considered in women with dilated cervix and bulging membrane after conization. In these 
women, the evaluation of subclinical inflammation may predict the prognosis of pregnancy.  

Transabodminal cervico-isthmic cerclage (TCIC) is beneficial in women with cervix that is 
extremely short, congenital anomaly or markedly scarred due to previous vaginal cerclage. 
TCIC seems to be effective in women who are inadequate for vaginal cerclage. (Topping et 
al., 1995; Turnquest et al., 1999) The unrelenting complication during pregnancy following 
radical trachelectomy is late abortion and preterm delivery as cervix has markedly modified 
anatomy after radical trachelectomy. The prophylactic concomitant cerclage is usually 
placed at the time of radical trachelectomy. (Plante et al., 2005; Roman, 2005) When the 
cerclage placed too deeply within the cervical stroma, it can be expelled spontaneously. The 
success of pregnancy may depends on a stable maintenance of cerclage. (Plante et al., 2005) 
Transabdominal cervico-isthmic cerclage is an appreciable option for the pregnant women 
after radical trachelectomy because of lack of sufficient cervical tissue for vaginal cerclage. 
(Lee et al., 2007) 

2.1.6 Multiple pregnancies 

Preterm delivery in twin pregnancies is 5-10 time more frequent than that in singleton 
pregnancy. (Fuchs et al., 2004) There is no clear best cervical length for the prediction of 
preterm birth in multiple pregnancies. Nevertheless, the rate of delivery was inversely 
associated with cervical length in twin pregnancies, being 66% for 10 mm, 24% for 20 mm, 
12% for 25 mm, and < 1% for 40 mm. (To et al, 2006).  
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Fonesca et al (Fonesca et al, 2007) specifically evaluated the impact of progesterone in 
women with a short cervix (<15mm) identified on transvaginal ultrasonography. Women 
were allocated to receive either 200 mg nightly intravaginal progesterone or placebo from 24 
to 33 weeks of gestation. A total of 250 women were enrolled. Women administered 
progesterone less likely to have a spontaneous delivery before 34 weeks of gestation than 
placebo group. (19.2 % vs 34.4 %; relative risk [RR] = 0.56; 95% confidence interval [CI] = 
0.36-0.86). There was a significant reduction in the risk of neonatal sepsis in women 
administered progesterone (274 infants, RR = 0.28, 95% CI 0.08 – 0.97). (Fonesca et al, 2007) 
A systematic meta-analysis by Dodd et al (Dodd et al., 2008) also demonstrated that vaginal 
progesterone significantly reduced preterm birth before 34 weeks of gestation in women 
with short cervix. Facchinetti et al (Facchinetti et al, 2007) reported a randomized clinical 
trial involving symptomatic women with preterm labor and intact membranes at 25- 34 
weeks of gestation. For women administered intramuscular 341mg of 17-alpha-
hydroxyprogesterone caproate (17P) twice a week until 36 weeks, when compared with 
observation group, there was a significant reduction in the risk of spontaneous delivery. 
(odds ratio [OR] = 0.15, 95% CI = 0.04-0.58) The subgroup analysis involving women with 
short cervix less than 25 mm at enrolment showed more significant difference between two 
groups. Women administered 17P had less cervical shortening at days 21 (1.38 ± 1.31 mm) 
compared to women who had not received 17P (day 21, 4.88 ± 3.14 mm, p = 0.0001) 
(Facchinetti et al, 2007) Future studies are needed to enlighten the association between 
prophylactic progesterone and pregnancy outcome after conization and radical 
trachelectomy.  

2.1.5 Cerclage  

There is considerable debate as to whether cerclage is efficient in pregnant women after 
conization. The exact mechanism of preterm birth after conization is unclear, and so the 
mechanisum of cervical shortening following conization is unclear.  

Royal College of Obstetrics and Gynecology (RCOG, 1993) performed a trial of history-
indicated cerclage (prophylactic cerclage). A total of 1292 women were enrolled and 138 
women with a history of conization or cervical amputation were included among them. The 
subgroup analysis of those 138 women revealed no significant reduction in preterm birth or 
improvement in neonatal outcome. However, there was a significant reduction in delivery 
less than 32 weeks of gestataion in cerclage group with 3 or more second-trimester 
deliveries, and no histories of cervical surgeries. (RCOG, 1993) Other researchers also 
reported that a prophylactic cerclage was not beneficial for preventing preterm birth in 
women with prior conization. (Nam et al., 2010; Shin et al., 2010) 

The transvaginal sonography of cervix enables obstetricians to detect cervical shortening or 
funneling in asymptomatic women. Ultrasound-indicated cerclage based on a short cervix 
has been proposed as a solution for preventing cervical incompetence and preterm birth. A 
meta-anaylsis (Berghella et al., 2005) including four randomized trials of ultrasound-
indicated cerclage found that cerclage is beneficial in women with short cervix less than 25 
mm before 24 weeks of gestation and index preterm birth. In these women, a relative risk 
reduction of preterm birth at < 35 weeks of gestation was enhanced. (RR, 0.61; 95% ci, 0.4-
0.9) In the subgroup analysis, there was no beneficial effect of cerclage on women with prior 
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conization. (Berghella et al., 2005) A short cervix in women with prior cervical surgery are 
predictive of preterm delivery, but the attributable risk is lower than in women with index 
preterm birth. More recently, the Vaginal Ultrasound Trail Consortium (Owen J,2008) 
demonstrated that the effect of cerclage for preventing preterm birth and prolonging 
gestation was identified only in women with a cervical length of less than 15 mm (RR 0.23, 
95% CI 0.08 – 0.66). Zeisler et al (Zeisler et al., 1997) specifically evaluated the cerclage in 
women with prior conization, and concluded that prophylactic cerclage is not beneficial for 
preventing preterm birth. The combination of present cervical length, and prior histories of 
preterm birth and cervical surgeries is a pronounced risk factor of preterm delivery. Once 
the cervix is shortened, it is difficult to place satisfactory McDonald cerclage. Surgeons 
should avoid bladder or bowel injury during ultrasound-indicated cerclage.  

Physical-examination based cerclage is placed in women with significant cervical dilatation 
(>1cm) and bulging membrane. It is referred to as a ‘rescue’ or ‘emergency’ cerclage, as it 
requires challenging skill to avoid a rupture of membrane during cerclage. Daskalakis et al. 
(Daskalakis et al., 2006) concluded that physical-examination cerclage reduced preterm 
delivery before 32 weeks of gestation and improved neonatal survival rate compared to bed 
rest group. Other researchers (Cockwell and Smith, 2005) also demonstrated that physical-
examination cerclage prolonged pregnancy and improved neonatal outcome in women with 
dilated cervix and bulging membrane. Lee et al (Lee et al., 2004) reported that elevated 
interleukin-6 in amniotic fluid was adversely associated with interval between physical-
examination cerclage and delivery. Weiner et al. (Weiner et al., 2005) found intrauterine 
inflammatory responses and decidual hemorrhage were correlated with adverse pregnancy 
outcome after physical-examination cerclage. A physical-examination cerclage could be 
considered in women with dilated cervix and bulging membrane after conization. In these 
women, the evaluation of subclinical inflammation may predict the prognosis of pregnancy.  

Transabodminal cervico-isthmic cerclage (TCIC) is beneficial in women with cervix that is 
extremely short, congenital anomaly or markedly scarred due to previous vaginal cerclage. 
TCIC seems to be effective in women who are inadequate for vaginal cerclage. (Topping et 
al., 1995; Turnquest et al., 1999) The unrelenting complication during pregnancy following 
radical trachelectomy is late abortion and preterm delivery as cervix has markedly modified 
anatomy after radical trachelectomy. The prophylactic concomitant cerclage is usually 
placed at the time of radical trachelectomy. (Plante et al., 2005; Roman, 2005) When the 
cerclage placed too deeply within the cervical stroma, it can be expelled spontaneously. The 
success of pregnancy may depends on a stable maintenance of cerclage. (Plante et al., 2005) 
Transabdominal cervico-isthmic cerclage is an appreciable option for the pregnant women 
after radical trachelectomy because of lack of sufficient cervical tissue for vaginal cerclage. 
(Lee et al., 2007) 

2.1.6 Multiple pregnancies 

Preterm delivery in twin pregnancies is 5-10 time more frequent than that in singleton 
pregnancy. (Fuchs et al., 2004) There is no clear best cervical length for the prediction of 
preterm birth in multiple pregnancies. Nevertheless, the rate of delivery was inversely 
associated with cervical length in twin pregnancies, being 66% for 10 mm, 24% for 20 mm, 
12% for 25 mm, and < 1% for 40 mm. (To et al, 2006).  
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Current evidence does not support prophylactic administration of progesterone in multiple 
pregnancies. Additional studies are needed to confirm the effect of progesterone 
supplementation in twin pregnancies.  

There is no data that prophylactic cerclage should be performed in multiple pregnancies. 
Recent prospective non-randomized trial of prophylactic cerclage in asymptomatic twin 
pregnancies reported that cerclage is not beneficial. (Eskandar et al., 2007) Twin pregnancies 
following radical trachelectomy are at more increased risk for preterm birth compared to 
singleton pregnancies. (Plante et al., 2005) Lee et al (Lee et al., 2007) reported TCIC after 
radical trachelectomy in twin pregnancy improved the pregnancy outcome. Cerclage in twin 
pregnancy is effective in certain circumstances.  

3. Conclusion  
CIN is relatively common in women with child-bearing age. Several studies have reported 
that women undergoing conization are at increased risk for preterm delivery, a low 
birthweight neonate, and premature rupture of membrane. Recently, the conservative 
treatment of early cervical cancer to preserve fertility has improved. A cervix changes 
drastically after radical trachelectomy. In these women after conization or radical 
trachelectomy, obstetricians should consider the possible adverse effects on future 
pregnancies.  

As noted earlier, there is no established rationale for the pregnancy management after 
conization and radical trachelectomy. There are several management options for preventing 
preterm birth in these women but none has been prove more effective than any other 
strategies: Transvaginal sonography is a sensitive and reproducible method to detect short 
cervix. The administration of progesterone is thought to have beneficial effect on prolonging 
pregnancy. History-indicated cerclage in women with previous conization seems to be 
inefficient in preventing preterm birth. Ultrasound-indicated cerclage could be beneficial in 
women with short cervix and a prior preterm birth history. Physical-examination cerclage 
could prevent preterm birth in women with dilated cervix and bulging membrane after 
cervical surgeries. TCIC is an acceptable option for pregnant women after radical 
trachelectomy and women with severely scarred cervix. The combination of above 
mentioned options and other adjunctive strategies such as detection of infection or 
inflammation, and antibiotics, etc. could reduce the rate of preterm birth in pregnancy after 
conization or radical trachelectomy.  

Further studies are needed to assess an accurate measurement of cone tissue, and explore 
the relation between the amount of cone tissue and risk of deleterious pregnancy outcome.  

Randomized clinical trials are needed to confirm the role of cerclage, and progesterone, and 
adjunctive therapies such as antibiotics, and in pregnant women with prior cervical 
surgeries.  
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Current evidence does not support prophylactic administration of progesterone in multiple 
pregnancies. Additional studies are needed to confirm the effect of progesterone 
supplementation in twin pregnancies.  

There is no data that prophylactic cerclage should be performed in multiple pregnancies. 
Recent prospective non-randomized trial of prophylactic cerclage in asymptomatic twin 
pregnancies reported that cerclage is not beneficial. (Eskandar et al., 2007) Twin pregnancies 
following radical trachelectomy are at more increased risk for preterm birth compared to 
singleton pregnancies. (Plante et al., 2005) Lee et al (Lee et al., 2007) reported TCIC after 
radical trachelectomy in twin pregnancy improved the pregnancy outcome. Cerclage in twin 
pregnancy is effective in certain circumstances.  

3. Conclusion  
CIN is relatively common in women with child-bearing age. Several studies have reported 
that women undergoing conization are at increased risk for preterm delivery, a low 
birthweight neonate, and premature rupture of membrane. Recently, the conservative 
treatment of early cervical cancer to preserve fertility has improved. A cervix changes 
drastically after radical trachelectomy. In these women after conization or radical 
trachelectomy, obstetricians should consider the possible adverse effects on future 
pregnancies.  

As noted earlier, there is no established rationale for the pregnancy management after 
conization and radical trachelectomy. There are several management options for preventing 
preterm birth in these women but none has been prove more effective than any other 
strategies: Transvaginal sonography is a sensitive and reproducible method to detect short 
cervix. The administration of progesterone is thought to have beneficial effect on prolonging 
pregnancy. History-indicated cerclage in women with previous conization seems to be 
inefficient in preventing preterm birth. Ultrasound-indicated cerclage could be beneficial in 
women with short cervix and a prior preterm birth history. Physical-examination cerclage 
could prevent preterm birth in women with dilated cervix and bulging membrane after 
cervical surgeries. TCIC is an acceptable option for pregnant women after radical 
trachelectomy and women with severely scarred cervix. The combination of above 
mentioned options and other adjunctive strategies such as detection of infection or 
inflammation, and antibiotics, etc. could reduce the rate of preterm birth in pregnancy after 
conization or radical trachelectomy.  

Further studies are needed to assess an accurate measurement of cone tissue, and explore 
the relation between the amount of cone tissue and risk of deleterious pregnancy outcome.  

Randomized clinical trials are needed to confirm the role of cerclage, and progesterone, and 
adjunctive therapies such as antibiotics, and in pregnant women with prior cervical 
surgeries.  
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1. Introduction 
Management of the patient with gender identity disorder involves many different aspects of 
medical care. Transsexualism is a multidimensional phenomenon that requires a 
multidisciplinary approach in both the diagnostic and treatment phases. Endocrinologists 
have to work together with mental health professionals and surgeons to provide full 
counselling, confirm the diagnosis and avoid mistakes or regrets. Hormonal therapy not 
only has a therapeutic role but also an important diagnostic tool.  

Trends in Europe are toward treatment of patients at early age if the diagnosis is 
appropriately established. This may begin with blocking agents that temporarily suppress 
pubertal transformation. Secondary sexual trait suppression allows much more successful 
gender transformation.  

Hormonal therapy is used to suppress secondary sexual characteristic of the biological sex, 
to induce the secondary sex characteristics of the new sex. This therapy should continue 
lifelong[1]. 

2. Masculinizing effect in female to male hormonal therapy 
Endocrinologic masculinization is achieved by the use of testosterone to induce male 
physical characteristics. Testosterone works primarily by direct stimulation of receptors in 
target tissues. It elevates serum testosterone level to a male reference range rather than a 
decrease in serum estradiol[2]. Testosterone also has antigonadotropic action in high 
doses.  

Rapidity and degree of change from testosterone therapy depends on the agents used, 
dosage, and the patient's responsiveness to endocrine therapy. Typically, within the first 
1-3 months patients experience oilier skin and acne, increased libido, increased muscle 
mass and upper body strength, and redistribution of the fat to a more masculine 
pattern[3, 12]. 
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The voice changes to crack and deepen within the first 3-6 months, but it can take a year or 
more for the voice pitch to fully drop [13]. 

In 75% FTMs testosterone will cause voice pitch to drop to a level sufficient for passability as 
male even on the telephone [4]. 

The clitoral enlargement begins within the first few months of testosterone initiation and 
typically plateaus within the first year [14, 15]. The degree of enlargement is variable with 
studies reporting a range of 3.5 – 6 cm maximal when stretched [14, 15, 16]. Clitoral growth 
dose not appear to be enhanced by topical application of testosterone to the clitoris. 

Long-term testosterone use causes vaginal and cervical atrophy [3, 17], with decreased 
vaginal secretion and difficult penetration [12]. 

In most cases, menses stop within 1 – 6 months [5-8, 14-16, 18, 19]. If after three months 
menses have not stopped, the dosage of testosterone may be increased until serum free 
testosterone is within upper quartile of the normal male range or menses stop. Despite 
endometrial atrophy, cessation of menses, and reduced fertility there is evidence of 
ovulation even after several years of testosterone administration [17]. 

There is gradual increased growth, coarseness, and thickness of hair on the torso and 
extremities in the first year [3, 4, 6, 7, 16]. Facial hair increases more slowly, typically taking 
1 - 4 years to reach full growth. Some patients experience male pattern baldness during this 
later stage of masculinization [4, 6-8, 11, 20]. 

Voice change, facial hair growth and male pattern baldness are not reversible, which other 
changes are reversible if hormone is stopped. Clitoral growth and sterility may or may not 
reversible(Table 1). 

Effect Onset 
(months) 

Maximum 
(yr) 

Skin oiliness/acne 1-6 1-2 

Facial/body hair growth 6-12 4-5 

Scalp hair loss 6-12 
 

Increased muscle mass/strength 6-12 2-5 

Fat redistribution 1-6 2-5 

Cessation of menses 2-6 
 

Clitoral enlargement 3-6 1-2 

Vaginal atrophy 3-6 1-2 

Deepening of voice 6-12 1-2 

Table 1. Masculinizing effects in FTM transsexual persons 
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3. Recommended masculinizing male hormone regimen 
Most commonly used preparations are injectable testoterone esters (Jenatestoterone®) 
administration intramuscularly in dose 200 - 250 mg every two weeks [21]. Sometimes, 
masculinization effect is low or when patient wants to bring rapid masculinization 
testosterone esters administrated intramuscularly in dose 200 - 250 mg every week. Serum 
testosterone level is checked every 3 months for first year and then 1 - 2 times per year 
afterward for appropriate signs of feminization and for development of adverse reaction. 
Serum testosterone level should be maintained <55 ng/dl.  

At least 12 months of treatment of testosterone can achieve the masculinization. After 
oophorectomy or achievement of masculinization, administration of testosterone will be 
reduced to every three or four weeks. Serum testosterone level should be needed to keep 
within the middle or lower-middle end of the male range. Long acting testosterone 
undecanoate 1000 mg is available and injections may leave a space at 10 - 12 weeks [22], but 
masculinizing effect is not certain. Transdermal gel and transdermal patch can be used and 
also provide good, steady-state testosterone level. AndroGel® is applied 5 - 10 g qd. 
Androderm® patch is also applied 5 – 10 g daily [23]. 

To preserve bone density following oophorectomy, testosterone supplementation should be 
maintained throughout life, and calcium and vitamine D supplementation is recommended 
[23]. 

4. Recommended monitoring following initial testosterone therapy 
At minimum, patients should be seen every month after initiating treatment or while 
adjusting medication dosages, then every 3 months for the first year, then every six months 
thereafter. The primary focus of monitoring cross-sex hormone use is to assess the degree of 
masculinization and the possible presence of adverse effects of medication. However, as 
with monitoring of any long-term medication, monitoring should take place in the context 
of comprehensive care of all health concerns. 

Mascullinization takes place gradually over a period of years. Observed changes to male 
pattern hair growth and voice should be noted, and the patient should be asked about 
changes to menstrual pattern, mood, clitoral growth, libido, and sexual function. Other 
changes should also be noted. To avoid a supraphysiological dose of testosterone, serum 
free testosterone should be checked 2 - 4 weeks after the starting dose or after a dose 
adjustment, and every 6 - 12 months thereafter. 

All exams should include assessment of weight, cardiovascular risk, diabetes risk, and blood 
pressure. There are case reports of destabilization of bipolar disorder, schizophrenia, and 
schizoaffective disorder in non-transgender men with the use of testosterone. Mental health 
should be monitored carefully in FTMs with these condition for the duration of testosterone 
therapy. 

At minimum, laboratory tests should include fasting blood glucose, hemoglobin, lipid 
profile, and liver enzymes. The fasting blood glucose should be checked 3 and 6 months 
after starting testosterone or after a dose adjustment, then annually increase frequency and 



Hysterectomy 336 

The voice changes to crack and deepen within the first 3-6 months, but it can take a year or 
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monitor A1c if elevated lipids, significant weight gain, elevated fasting glucose levels, 
personal history of glucose intolerance, or family history of diabetes. Hemoglobin should be 
checked 3 and 6 months after starting testosterone or after a dose adjustment, then annually. 
Lipid profile is needed to evaluate 3 and 6 months after starting testosterone or after a dose 
adjustment, then annually. Liver enzymes also should be checked 3 and 6 months after 
starting testosterone or after dose increase, then annually. 

5. Effect of the long-term treatment of testosterone on health 
The goal of treatment in the FTM is to induce virilization, deepening of the voice, 
production of male-pattern body hair growth, and physical contours, and cessation of 
menses. 

The principal hormonal treatment used to accomplish these goals is testosterone 
preparation. After reassignment surgery, which includes oophorectomy and hysterectomy, 
hormonal therapy must be continued. It is reasonable to assume that the principles of 
treatment are very similar to a person without their own gonadal hormone secretion. 

An unresolved question is whether in the long term all functions of sex steroids of a subject 
are adequately covered by cross-sex hormones and whether the administration of cross-sex 
hormones is appropriate safe. Nearly all hormone related biochemical processes can be sex 
reversed by administration of cross-sex hormone.  

The complication of cross-sex hormone therapy is underreported. Although complications 
occurring in the long term are seen in general practice, and these complication are only 
occasionally reported in the scientific literature. 

Polycythemia and erythrocytosis were observed in testosterone administration as a rare 
complication[24, 25]. Relative contraindication (e.g. persons who smoke, have diabetes, have 
liver diseases,etc) to therapy have been published and should have an in-depth discussion 
with their physician to balance the risk and benefit of therapy[26]. The worrisome 
complication of water and sodium retention increased body weight, decreased insulin 
sensitivity, obstructive sleep apnea, acne, poor lipid profile, and an increase in hematocrit 
have raised the concern for cardiac and thromboembolytic events. 

Cerebral vascular accidents have been reported for individuals with supraphysiological 
level of testosterone[27, 28]. Polycystic ovarian disease is a risk factor for endometrial 
cancer[27] As the association between polycystic ovarian disease and risk of endometrial 
and ovarian malignancy are not entirely clear and seen in greater numbers in transsexual 
people before androgen therapy than in the general population[28, 29]. Mild endometrial 
hyperplasia has been appreciated on removal of the uterus[30]. A case reported in 2 
transsexuals with ovarian cancer[31]. Recommendation for hysterectomy and bilatel 
salpingoooporectomy, generally carried out around 15 months after the start of testosterore 
treatment in the male to female transsexuals, has yet to be fully justified, at least on the 
grounds of enhanced risk of malignancy. 

Total hysterectomy after 2 years of testosterone therapy, followed by 50% reduction in 
hormone man be a way to avoid these risks[32, 33](Table 2). 
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1. Water and sodium retention 

2. Increased erythropoiesis 

3. Decreased carbohydrate tolerance 

4. Decreased serum high-density lipoprotein (HDL) cholesterol 

5. Elevated liver enzymes 

6. Weight increase >10% 

7. Emotional or psychiatric problems 

8. Sleep apnea 

9. Acne 

10. Endometrial hyperplasia 

11. Aggression and hypersexuality 

12. Decreased insulin sensitivity 

13. Increased IGF 

14. Decreased bone mineral density after gonadectomy 

15. Ovarian cancer 

Table 2. Side Effects of Androgen Therapy in F-T-M Transsexuals 

6. The effect of the testosterone on uterus and ovary 
Human endometrium is a steroid-hormone-dependent tissue whose growth and remodeling 
respond to estrogen and progesterone secreted from ovary. Increasing circulating estradiol 
(E2) levels, a consequence of ovarian follicular growth named as ‘follicular’ phase of the 
cycle, promote endometrial cellular proliferation and tissue thickness, from approximately 2 
mm after the postmenstrual repair phase, to 10–12 mm in the periovulatory period. [34] 
Although myometrial tissues are also influenced by estrogen stimulation for the growth and 
remodeling, they do not show such dramatic change as much as endometrium.  

Testosterone treatments to the female to male transsexuals are a usual method to induce 
masculinization. Testosterone is one of the potent circulating androgens which are produced 
from testis and ovary. Ovary and adrenal gland in women produce not only female sex 
hormones and mineralcorticoid, but also androgens, such as testosterone, androstenedione 
and dehydroepiandrostenedione or its sulfate. Several studies have shown that high plasma 
androgen levels are associated with adverse reproductive outcome, including infertility and 
increased incidence of miscarriage.[35, 36] Those clinical features imply that androgens have 
a potency to affect the endometrial cellular function and promote histological changes. 
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Polycystic ovary syndrome (PCOS), which is characterized by high circulating testosterone 
and androstenedione level, expresses different endometrial pattern, such as endometrial 
hyperplasia or cancer, compared to women with normal androgen level.[37] Those 
pathologic changes in PCOS patients are attributed to estrogen stimulation to the 
endometrium, which is aromatized from circulating androgens. Hyperandrogenic 
symptoms like acne or hirsutism are found in some PCOS patients.  

However, it is rarely reported what effect on the uterus would be observed after long term 
exogenous testosterone treatment among FTM patients. Although it is easily acceptable that 
there are no definite gross changes of uterus and ovary, interesting histological features are 
expressed in a few articles. In 1986, Miller et al. reported histologic characteristics of uterus 
extirpated from FTMs. In the study, severe atrophied uterine cervix was found and variable 
degrees of atrophic change of endometrium were observed as well.[38] Such changes have 
been also observed in our previous histologic study on the extirpated uterus from 16 
FTMs.(Fig.1, Fig.2) These changes are comparable with proliferative change of endometrium 
in PCOS. This means that androgen action on endometrium in FTMs is much higher than 
that of PCOS patients. Meanwhile, we also found that ovarian histologic changes in FTMs 
were polycystic appearance similar to those of PCOS.[39](Fig. 3) It is thought that the 
polycystic change of ovary might be due to multiple follicle recruitment action caused by 
androgen, which is thought to be the pathophysiologic theory about PCOS. 

Finally, it is concluded that the histolgic changes of endometrium and ovary are atrophic 
and polycystic appearance according to the duration of testosterone treatments. Molecular 
mechanisms on those changes would be clarified in the future.   

 
Fig. 1. Atrophied epithelium of exocervix (H-E, X400) (Kor J Fertil Steril 2005;32:325-330) 
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Fig. 2. Atrophy of endometrium (H-E, ×200). (Kor J Fertil Steril 2005;32:325-330) 

 
Fig. 3. Multiple cystic follicles in the ovarian cortex (H-E, X10) (Kor J Fertil Steril 2005;32:325-
330) 
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7. Conclusions 
The use of hormonal therapy in transsexualism is associated with appropriate physical 
change. Side effects in carefully monitored patients are usually few but are more likely to 
cause serious complications when therapy is too aggressive. This is particularly true in the 
FTM transsexual patients who are likely candidates for complications of dyslipoproteinemia 
which include premature atherogenesis, diabetes mellitus, hypertension, increased insulin 
resistance, and obesity. Investigators propose that initial treatment with androgen therapy 
which must be supraphysiological to suppress gonadotropins and virilize the patient should 
be kept to maximum of no more than 2 years. Following sex reassignment surgery, the 
dosage should be reduced by half in most patients. 

It is likely to reduce not only the duration of large dosage androgen therapy but also the 
potential risk of endometrial hyperplasia and uterine carcinoma. The role of the concerned 
physician is to be fully aware of potential risk of this therapy so as to adjust treatment and 
minimize potential complications. 
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resistance, and obesity. Investigators propose that initial treatment with androgen therapy 
which must be supraphysiological to suppress gonadotropins and virilize the patient should 
be kept to maximum of no more than 2 years. Following sex reassignment surgery, the 
dosage should be reduced by half in most patients. 

It is likely to reduce not only the duration of large dosage androgen therapy but also the 
potential risk of endometrial hyperplasia and uterine carcinoma. The role of the concerned 
physician is to be fully aware of potential risk of this therapy so as to adjust treatment and 
minimize potential complications. 
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1. Introduction 
1.1 Historical perspective of prophylactic-oophorectomy in ovarian and breast 
cancers before the era of BRCA1/BRCA2 testing 

Prophylactic salpingo-oophorectomy (PO) entails removal of the ovaries prior to the clinical 
occurrence of cancer. Prophylactic removal of the ovaries, during hysterectomy or other 
abdominal surgery, to prevent ovarian cancer in postmenopausal women was popularised 
in the 1940s by Crossen, who stated “the involuting ovaries have fulfilled their reproductive and 
endocrine function. They are....vestigial structures which carry a special tendency to cancer” 
(Crossen, 1942). The first report of prophylactic oophorectomy for familial ovarian cancer 
was in 1950 when A.M Liber described a family of five sisters and their mother, all with 
histologically confirmed papillary adenocarcinoma of the ovary; it was recommended that 
family members should undergo frequent gynaecologic screening, and that prophylactic 
oophorectomy should be considered (Liber, 1950) 

The role of oophorectomy in the management of breast cancer dates further back to 1889 
when it was first proposed by Albert Schinzinger (Schinzinger, 1889); he observed that the 
prognosis for breast cancer appeared better in older women than younger women and 
postulated that oophorectomy would initiate atrophy of the breast and any cancer within 
the breast. Shinzinger suggested oophorectomy both as therapy for advanced breast cancer 
and prophylaxis against local recurrence, but he never actually performed the surgery; it 
was George Thomas Beatson who first performed a bilateral oophorectomy on a patient 
with metastatic breast cancer in 1895 , this was reported in the Lancet in 1896 (Beatson, 
1896). A subsequent report detailed that this patient experienced remission of her disease 
and lived another four years. Beatson hypothesized that oophorectomy caused fatty 
degeneration of the malignant cells accounting for its beneficial effect in breast cancer 
(Beatson, 1896; Thomson, 1902). An English surgeon, Stanley Boyd performed the first 
oophorectomy as adjuvant breast cancer therapy in 1897 (Boyd, 1897). He commented “my 
working hypothesis is that internal secretion of the ovaries in some cases favors the growth 
of the cancer” and subsequently reported that that one third of breast cancer patients 
benefited from oophorectomy as adjuvant therapy (Boyd, 1900), in this way the rationale for 
hormonal treatment of breast cancer was first implied. In 1968 Feinleib observed that 
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premenopausal oophorectomy decreased the rate of subsequent breast cancer (Feinleib, 
1968) however it was a further twenty years before Brinton proposed the potential of 
oophorectomy as a breast cancer prevention strategy, reporting that women, with a family 
history of breast cancer, who underwent oophorectomy before the age of 40 years had a 45% 
reduction in breast cancer risk compared with women who underwent natural menopause 
(Brinton et al, 1988). Meijer and van Lindert similarly reported that surgery performed 
before the age of natural menopause significantly reduced breast cancer risk (Meijer & van 
Lindert, 1992). These studies commented on patients with a family history of breast cancer, 
introducing the role of prophylactic salpingo-oophorectomy (PSO) as a risk reducing 
strategy in hereditary breast cancer.  At this time the genetic etiologic association between 
breast and ovarian cancer was also being investigated; first put forward by Henry Lynch 
who collected pedigrees and samples from high risk breast and/or ovarian cancer families 
showing autosomal dominant inheritance patterns for breast cancer in the late 1960s (Lynch 
et al, 1972), and identifying HBOC families long before the discovery of breast cancer 
susceptibility genes. In the past two decades however, since the identification of increased 
genetic susceptibility to breast and ovarian cancer, in particular the BRCA1 and BRCA2 
genetic mutations, the role of prophylactic oophorectomy has become more clearly defined, 
particularly in the setting of HBOC. 

2. Identification of HBOC associated mutations and risks of breast and 
ovarian cancer 
In the early nineties, the first breast cancer susceptibility gene – BRCA1 (Miki et al, 1994) and 
the second BRCA2 (Wooster et al, 1995) were identified as the cause of genetic predisposition 
in hereditary breast and ovarian cancer. This milestone in breast and ovarian cancer research 
was one of the most significant cancer discoveries of the twentieth century, both in terms of 
scientific impact and public interest. These breakthroughs were the culmination of five years of 
focused work based on the report in 1990 by Marie Claire King’s group who undertook 
segregation analyses on breast cancer pedigrees and mapped a predisposing gene for both 
breast and ovarian cancer to chromosome 17q (Hall et al, 1990). Following this report a 
collaboration of international groups, termed “The Breast Cancer Linkage Consortium” further 
specified the site of the BRCA1 locus by linkage analysis (Easton et al, 1993). The 1994 report 
from Miki et al outlined the exact structure of the BRCA1 gene which had been determined by 
a team of scientists at the University of Utah using positional cloning techniques (Miki et al, 
1994). The second predisposition gene, BRCA2 was mapped to chromosome 13 and reported 
by Wooster et al in the UK (Wooster et al, 1994; 1995).  

At a molecular level, BRCA1 is a 100kb gene located on chromosome 17q21.1. It consists of 
24 exons, 22 of which encode for a 1863 amino-acid nucleoprotein. BRCA2 is an even larger 
gene composed of 27 exons distributed over 70kb of genomic DNA on chromosome 13q12–
q13, and enocoding for a protein of 3418 amino acids. The complete repertoire of function of 
the BRCA1 and BRCA2 proteins has not yet been determined, however several functions 
have been uncovered; both proteins are integral to the DNA damage response pathway and 
facilitate DNA damage repair through homologous recombination. BRCA1 also plays a role 
in cell-cycle control, gene expression control, protein ubiquination and chromatin 
remodelling (Aiyar et al, 2007; Foulkes 2010; Huen et al, 2010; Ma et al, 2010). In cells which 
are deficient in BRCA1 or BRCA2, double-strand breaks may be repaired in an erroneous 
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manner (non-homologous end-joining), which may lead to chromosomal rearrangements. 
The resultant chromosomal instability is a key feature of carcinogenesis. BRCA1 and BRCA2 
are classified as tumour suppressor genes, and since their discovery, hundreds of different 
mutations have been reported in these genes. The prevalence of BRCA mutations in most 
European and North American countries is reported as 0.06 – 0.24% (Malone et al, 2006; 
Whittemore et al, 1997 & 2004). However there are specific populations in which the 
frequency of mutations are higher due to strong founder effect; these include ethnic and 
geographic populations worldwide including those of Norwegian, Dutch and Icelandic 
descent (Neuhausen et al, 2009). The Ashkenazi Jewish population is perhaps the best 
characterised example; three specific mutations; 185delAG and 5382insC in the BRCA1 gene, 
and 6174delT in BRCA2 are the most common mutations in this population and have been 
found to occur with frequencies of 2-2.5% which is at least five times that of the general 
population (Ferla et al, 2007; Neuhausen et al, 2009; Struewing et al, 1997; Warner et al, 
1999), thus endowing this population with a significantly increased risk of breast and 
ovarian cancer. 

The risk of breast and ovarian cancer in the general population is 10-13% and 1.7% 
respectively. This risk is significantly elevated in women carrying mutations of the BRCA1 
or BRCA2 genes. BRCA1 and BRCA2 mutation carriers have a 54-85% and 45% lifetime risk 
of developing breast cancer, respectively and an 18-60% and 11-27% lifetime risk of 
developing ovarian cancer (Antoniou et al, 2003; Easton et al, 1995; King et al, 2003). 
Furthermore, BRCA1 mutation carriers are at increased risk for fallopian tube carcinoma 
(Paley et al, 2001; Zweemer et al, 2000), primary peritoneal carcinoma (Levine et al, 2003; 
Olivier et al, 2004), and uterine serous papillary carcinoma (Biron-shental et al, 2006). 
BRCA2 mutations are also associated with increased risk for a variety of other cancers 
including melanoma, pancreas, bone, hepatobiliary and pharyngeal cancer (Breast Cancer 
Linkage Consortium, 1999). Both BRCA1 and BRCA2 are associated with an increased risk 
of male breast cancer (Tai et al, 2007) and early onset prostate cancer (Agalliu et al, 2009; 
Mitra et al, 2008).  

It is important to note that the breast and ovarian cancers in patients with a BRCA mutation 
exhibit phenotypic characteristics that are distinct from sporadic cancers, a fact that may 
have implications for local and systemic treatment. The ovarian cancers in families with 
BRCA mutations are predominantly histologically serous adenocarcinomas frequently 
exhibiting papillary changes; epithelial ovarian adenocarcinomas that occur in patients with 
transmitted germ-line BRCA1 mutations are characteristically high-grade with 
underpresentation of mucinous or borderline tumours (Kurian et al, 2005; Chiaffarino et al, 
2007). Hereditary breast cancers due to BRCA mutations occur at a much younger age than 
sporadic cancers, and are more likely to be multi-focal and bilateral. BRCA 1 and BRCA2 
related breast cancers however, have a distinct morphologic and molecular signature (Bane 
et al, 2007; Foulkes et al, 2003). The breast cancers that develop in BRCA2 gene mutation 
carriers are similar to sporadic breast cancers, they are more likely to exhibit the luminal 
phenotype of breast cancer and express the oestrogen receptor. Conversely, the breast 
cancers associated with BRCA1 mutation usually exhibit a distinct basal phenotype (Foulkes 
et al, 2003) characterised by lack of estrogen, progesterone and HER2/neu receptors and 
abundant expression of basal-type cytokeratins. The basal subtype of breast cancer is an 
aggressive form of tumour associated with increased metastatic potential and decreased 
overall survival (Billar et al, 2010; Dent et al, 2007) ; the poor prognosis and high recurrence 
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premenopausal oophorectomy decreased the rate of subsequent breast cancer (Feinleib, 
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of male breast cancer (Tai et al, 2007) and early onset prostate cancer (Agalliu et al, 2009; 
Mitra et al, 2008).  

It is important to note that the breast and ovarian cancers in patients with a BRCA mutation 
exhibit phenotypic characteristics that are distinct from sporadic cancers, a fact that may 
have implications for local and systemic treatment. The ovarian cancers in families with 
BRCA mutations are predominantly histologically serous adenocarcinomas frequently 
exhibiting papillary changes; epithelial ovarian adenocarcinomas that occur in patients with 
transmitted germ-line BRCA1 mutations are characteristically high-grade with 
underpresentation of mucinous or borderline tumours (Kurian et al, 2005; Chiaffarino et al, 
2007). Hereditary breast cancers due to BRCA mutations occur at a much younger age than 
sporadic cancers, and are more likely to be multi-focal and bilateral. BRCA 1 and BRCA2 
related breast cancers however, have a distinct morphologic and molecular signature (Bane 
et al, 2007; Foulkes et al, 2003). The breast cancers that develop in BRCA2 gene mutation 
carriers are similar to sporadic breast cancers, they are more likely to exhibit the luminal 
phenotype of breast cancer and express the oestrogen receptor. Conversely, the breast 
cancers associated with BRCA1 mutation usually exhibit a distinct basal phenotype (Foulkes 
et al, 2003) characterised by lack of estrogen, progesterone and HER2/neu receptors and 
abundant expression of basal-type cytokeratins. The basal subtype of breast cancer is an 
aggressive form of tumour associated with increased metastatic potential and decreased 
overall survival (Billar et al, 2010; Dent et al, 2007) ; the poor prognosis and high recurrence 
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rate of these tumours has raised the question of whether BRCA1 breast cancers have a 
poorer outcome than sporadic breast cancers. The evidence supports an increased risk for 
contralateral breast cancer, but the data assessing local recurrence are inconsistent and 
overall survival appears to be similar (Liebens et al, 2007; Brekelmans et al, 2007). Breast 
conserving therapy should be employed with caution in women with hereditary BRCA 
related breast cancer in view of the increased likelihood of multicentricity and contralateral 
breast cancer.  

3. Risk reducing effect of PSO on ovarian & breast cancer 
Prophylactic salpingo-oophorectomy has been shown to decrease the risk of both breast 
cancer and ovarian cancer in BRCA1 and BRCA 2 mutation carriers (Domchek et al, 2006, 
2010 ; Eisen et al, 2005; Finch et al, 2006; Kauff et al, 2002, 2008 ; Kramer et al, 2005; Rebbeck 
et al, 1999, 2002, 2009 ; Rutter et al, 2003) This evidence is predominantly based on the 
results of observational case control and cohort studies. There are no randomised clinical 
trials of PSO and these may not be feasible or ethically appropriate (Klaren et al, 2003). 
Rebbeck and colleagues were among the first to provide evidence of the risk reducing effect 
of PSO in BRCA mutation carriers; in 1999 they reported a 47% decreased risk of breast 
cancer in a series of 43 women with a BRCA1 mutation who underwent PSO compared to 79 
matched controls who did not undergo PSO (Rebbeck et al, 1999). The findings from this 
relatively small series were enough to trigger a number of larger series, investigating health 
outcomes following PSO in patients with known BRCA mutations, in an effort to establish 
whether this risk-reducing effect was significant enough to incorporate PSO into routine 
clinical practice as a cancer prevention strategy.  

3.1 Ovarian cancer reduction 

In 2002, Rebbeck reported ovarian cancer incidence in a larger series of 551 BRCA mutation 
carriers, 259 who underwent PSO and 292 who did not (Rebbeck et al, 2002). After 8 years 
follow-up the risk of coelomic epithelial cancer was significantly reduced by 96% in the 
patients who had undergone prophylactic oophorectomy (HR=0.04, 95% CI 0.01-0.16). In the 
same issue of the New England Journal of Medicine, Kauff et al published their results from 
the first prospective series of 173 BRCA mutation carriers, of whom 101 underwent PSO 
(Kauff et al, 2002). In this series, PSO was associated with an 85% reduction in subsequent 
ovarian cancer. These findings have been substantiated in a number of subsequent series; in 
a prospective study of 1828 BRCA mutation carriers Finch et al reported a significantly lower 
ovarian cancer risk after PSO (HR 0.2, 95% CI 0.07-0.58) (Finch et al, 2006). A prospective 
multicentre study of 1079 BRCA mutation carriers demonstrated that PSO significantly 
reduced the risk of BRCA1 associated gynaecologic cancer risk (HR 0.15, 95% CI 0.04-0.56), 
however this reduction was not observed in patients with a BRCA2 mutation (Kauff et al, 
2008). In 2009 a meta-analysis of the published literature, including 10 studies, was 
performed to assess the magnitude of the risk reduction effect (Rebbeck et al, 2009), the 
results of which showed an 80% reduction in ovarian/fallopian tube cancer risk associated 
with PSO in women carrying a BRCA1 or BRCA2 mutation. 

The efficacy of prophylactic oophorectomy for reduction of ovarian cancer risk is somewhat 
compromised by the residual risk of papillary serous carcinoma of the peritoneum; this 
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refers to diffuse involvement of the peritoneal surfaces with a neoplasm bearing all the 
histological characteristics of papillary serous carcinoma of the ovary which can occur even 
after oophorectomy. This phenomenon was initially reported by Tobacman who reported an 
adenocacinoma indistinguishable from ovarian cancer after oophorectomy in women with a 
strong family history of ovarian cancer (Tobacman et al, 1982). The source of this extra-
ovarian malignancy may be any of the following; microscopic foci of residual ovary, pre-
existing carcinomatosis not detected at the time of prophylactic surgery, or multifocal origin 
of peritoneal tissue which shares a common embryonic origin with mullerian duct 
epithelium. The reported incidence of papillary serous adenocarcinoma in BRCA mutation 
carriers following PSO is 4.3% (Finch et al, 2006) and women should be counselled 
regarding this risk when making a decision regarding PSO.  

3.2 Breast cancer reduction 

The reduction in breast cancer risk associated with PSO in BRCA mutation carriers is 
approximately 50%. In the 2002 report from Rebbeck et al the incidence of breast cancer in 
patients who underwent PSO was 21.1% compared to 42.3 % in those who did not (Rebbeck 
et al, 2002). Kauff et al reported an even greater risk reduction of 68% in subsequent breast 
cancer for BRCA mutation carriers who underwent PSO (Kauff et al, 2002), they 
subsequently reported a 72% reduction in BRCA2 associated breast cancer risk following 
PSO, but no statistically significant reduction in BRCA1 associated breast cancer (Kauff et al,  
2008). In a case control study of over 3,000 patients, Eisen et al reported a reduction in breast 
cancer risk of 56% in the BRCA1 mutation carriers, and 46% in the BRCA2 mutation carriers 
who underwent PSO (n=166) (Eisen et al, 2005). Kramer et al prospectively evaluated the 
risk of breast cancer in 98 patients with, and 353 without BRCA1 mutations, and found that 
among BRCA1 mutation carriers oophorectomy was associated with a 62% reduction in 
breast cancer risk (Kramer et al, 2005). In the 2009 meta-analysis performed by Rebbeck et al, 
PSO was associated with a statistically significant reduction in breast cancer risk of 
approximately 50% for both BRCA1 (HR 0.47, 95% CI 0.35-0.64) and BRCA2 (HR 0.47, 95% 
CI 0.26-0.84) mutation carriers (Rebbeck et al, 2009). Some of the prospective studies 
included in this meta-analysis had suggested that there may be a difference in risk reduction 
between BRCA1 and BRCA2 carriers depending on the specific mutation (Kramer et al, 
2005, Kauff et al, 2008), however the data in retrospective series was inconsistent and 
insufficient to provide any definitive evidence in this regard. Thus, it was confirmed that 
there is a reduction in both ovarian and breast cancer risk following PSO in BRCA mutation 
carriers, but questions regarding the differential magnitude of risk reduction according to 
clinical variables such as the specific BRCA mutation (i.e. BRCA1 or BRCA2), or other 
factors in the patients clinical history.  

It was with these questions in mind that Domcheck and colleagues prospectively analysed 
the largest cohort to date of BRCA mutation carriers, reporting risk reduction after PSO 
considering a number of different scenarios (Domcheck, 2010). The authors prospectively 
followed 2, 482 women with BRCA mutations identified between 1974 and 2008. The 
median follow up for patients who underwent prophylactic surgery was 3.65 years, and 4.29 
years in those who did not opt for prophylactic surgery. A total of 993 women underwent 
PSO; of these 1.1% were subsequently diagnosed with ovarian cancer, 11.4% were 
subsequently diagnosed with breast cancer and the all cause mortality was 3%. This 
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rate of these tumours has raised the question of whether BRCA1 breast cancers have a 
poorer outcome than sporadic breast cancers. The evidence supports an increased risk for 
contralateral breast cancer, but the data assessing local recurrence are inconsistent and 
overall survival appears to be similar (Liebens et al, 2007; Brekelmans et al, 2007). Breast 
conserving therapy should be employed with caution in women with hereditary BRCA 
related breast cancer in view of the increased likelihood of multicentricity and contralateral 
breast cancer.  

3. Risk reducing effect of PSO on ovarian & breast cancer 
Prophylactic salpingo-oophorectomy has been shown to decrease the risk of both breast 
cancer and ovarian cancer in BRCA1 and BRCA 2 mutation carriers (Domchek et al, 2006, 
2010 ; Eisen et al, 2005; Finch et al, 2006; Kauff et al, 2002, 2008 ; Kramer et al, 2005; Rebbeck 
et al, 1999, 2002, 2009 ; Rutter et al, 2003) This evidence is predominantly based on the 
results of observational case control and cohort studies. There are no randomised clinical 
trials of PSO and these may not be feasible or ethically appropriate (Klaren et al, 2003). 
Rebbeck and colleagues were among the first to provide evidence of the risk reducing effect 
of PSO in BRCA mutation carriers; in 1999 they reported a 47% decreased risk of breast 
cancer in a series of 43 women with a BRCA1 mutation who underwent PSO compared to 79 
matched controls who did not undergo PSO (Rebbeck et al, 1999). The findings from this 
relatively small series were enough to trigger a number of larger series, investigating health 
outcomes following PSO in patients with known BRCA mutations, in an effort to establish 
whether this risk-reducing effect was significant enough to incorporate PSO into routine 
clinical practice as a cancer prevention strategy.  

3.1 Ovarian cancer reduction 

In 2002, Rebbeck reported ovarian cancer incidence in a larger series of 551 BRCA mutation 
carriers, 259 who underwent PSO and 292 who did not (Rebbeck et al, 2002). After 8 years 
follow-up the risk of coelomic epithelial cancer was significantly reduced by 96% in the 
patients who had undergone prophylactic oophorectomy (HR=0.04, 95% CI 0.01-0.16). In the 
same issue of the New England Journal of Medicine, Kauff et al published their results from 
the first prospective series of 173 BRCA mutation carriers, of whom 101 underwent PSO 
(Kauff et al, 2002). In this series, PSO was associated with an 85% reduction in subsequent 
ovarian cancer. These findings have been substantiated in a number of subsequent series; in 
a prospective study of 1828 BRCA mutation carriers Finch et al reported a significantly lower 
ovarian cancer risk after PSO (HR 0.2, 95% CI 0.07-0.58) (Finch et al, 2006). A prospective 
multicentre study of 1079 BRCA mutation carriers demonstrated that PSO significantly 
reduced the risk of BRCA1 associated gynaecologic cancer risk (HR 0.15, 95% CI 0.04-0.56), 
however this reduction was not observed in patients with a BRCA2 mutation (Kauff et al, 
2008). In 2009 a meta-analysis of the published literature, including 10 studies, was 
performed to assess the magnitude of the risk reduction effect (Rebbeck et al, 2009), the 
results of which showed an 80% reduction in ovarian/fallopian tube cancer risk associated 
with PSO in women carrying a BRCA1 or BRCA2 mutation. 

The efficacy of prophylactic oophorectomy for reduction of ovarian cancer risk is somewhat 
compromised by the residual risk of papillary serous carcinoma of the peritoneum; this 
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refers to diffuse involvement of the peritoneal surfaces with a neoplasm bearing all the 
histological characteristics of papillary serous carcinoma of the ovary which can occur even 
after oophorectomy. This phenomenon was initially reported by Tobacman who reported an 
adenocacinoma indistinguishable from ovarian cancer after oophorectomy in women with a 
strong family history of ovarian cancer (Tobacman et al, 1982). The source of this extra-
ovarian malignancy may be any of the following; microscopic foci of residual ovary, pre-
existing carcinomatosis not detected at the time of prophylactic surgery, or multifocal origin 
of peritoneal tissue which shares a common embryonic origin with mullerian duct 
epithelium. The reported incidence of papillary serous adenocarcinoma in BRCA mutation 
carriers following PSO is 4.3% (Finch et al, 2006) and women should be counselled 
regarding this risk when making a decision regarding PSO.  

3.2 Breast cancer reduction 

The reduction in breast cancer risk associated with PSO in BRCA mutation carriers is 
approximately 50%. In the 2002 report from Rebbeck et al the incidence of breast cancer in 
patients who underwent PSO was 21.1% compared to 42.3 % in those who did not (Rebbeck 
et al, 2002). Kauff et al reported an even greater risk reduction of 68% in subsequent breast 
cancer for BRCA mutation carriers who underwent PSO (Kauff et al, 2002), they 
subsequently reported a 72% reduction in BRCA2 associated breast cancer risk following 
PSO, but no statistically significant reduction in BRCA1 associated breast cancer (Kauff et al,  
2008). In a case control study of over 3,000 patients, Eisen et al reported a reduction in breast 
cancer risk of 56% in the BRCA1 mutation carriers, and 46% in the BRCA2 mutation carriers 
who underwent PSO (n=166) (Eisen et al, 2005). Kramer et al prospectively evaluated the 
risk of breast cancer in 98 patients with, and 353 without BRCA1 mutations, and found that 
among BRCA1 mutation carriers oophorectomy was associated with a 62% reduction in 
breast cancer risk (Kramer et al, 2005). In the 2009 meta-analysis performed by Rebbeck et al, 
PSO was associated with a statistically significant reduction in breast cancer risk of 
approximately 50% for both BRCA1 (HR 0.47, 95% CI 0.35-0.64) and BRCA2 (HR 0.47, 95% 
CI 0.26-0.84) mutation carriers (Rebbeck et al, 2009). Some of the prospective studies 
included in this meta-analysis had suggested that there may be a difference in risk reduction 
between BRCA1 and BRCA2 carriers depending on the specific mutation (Kramer et al, 
2005, Kauff et al, 2008), however the data in retrospective series was inconsistent and 
insufficient to provide any definitive evidence in this regard. Thus, it was confirmed that 
there is a reduction in both ovarian and breast cancer risk following PSO in BRCA mutation 
carriers, but questions regarding the differential magnitude of risk reduction according to 
clinical variables such as the specific BRCA mutation (i.e. BRCA1 or BRCA2), or other 
factors in the patients clinical history.  

It was with these questions in mind that Domcheck and colleagues prospectively analysed 
the largest cohort to date of BRCA mutation carriers, reporting risk reduction after PSO 
considering a number of different scenarios (Domcheck, 2010). The authors prospectively 
followed 2, 482 women with BRCA mutations identified between 1974 and 2008. The 
median follow up for patients who underwent prophylactic surgery was 3.65 years, and 4.29 
years in those who did not opt for prophylactic surgery. A total of 993 women underwent 
PSO; of these 1.1% were subsequently diagnosed with ovarian cancer, 11.4% were 
subsequently diagnosed with breast cancer and the all cause mortality was 3%. This 
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represents a significant reduction when compared with women who did not undergo PSO, 
of whom 5.8% were diagnosed with ovarian cancer, 19.2% were diagnosed with breast 
cancer, and all cause mortality was 9.8%. These findings again confirmed the risk 
reducing effect of PSO in both breast and ovarian cancer. In this series, however a 
previous diagnosis of breast cancer was accounted for and it was found that the risk of 
ovarian cancer was reduced in BRCA mutation carriers with and without a history of 
breast cancer. However, the risk of breast cancer was reduced following PSO in those 
without prior breast cancer, but PSO had no effect on the risk of developing a second 
primary breast cancer in patients who had a previous breast cancer diagnosis. This is an 
interesting finding and may relate to the fact that patients who have previously been 
treated for breast cancer with cytotoxic chemotherapeutic agents inducing a menopausal 
state derive no further benefit from oophorectomy. Unfortunately this series was limited 
by insufficient adjuvant therapy data and this question may be further addressed in 
future prospective series. Another interesting finding in this series was the difference in 
breast cancer risk reduction following PSO in BRCA2 mutation carriers (64%) compared 
to BRCA1 mutation carriers (37%), which had previously been reported in smaller 
prospective studies (Kauff et al, 2008). It is possible that this difference relates to the 
distinction in breast cancer phenotype exhibited in BRCA1 and BRCA2 mutation carriers. 
In the BRCA2 cohort there is a high proportion of ER-positive breast tumours and it has 
been hypothesized that PSO may actually “treat” subclinical breast tumours present at the 
time of oophorectomy (Rebbeck et al, 2009). Such a treatment effect would not be evident 
in BRCA1 tumours which are predominantly ER-negative. The “protective” effect of PSO 
may take longer to become evident, thus a longer follow up time in addition to 
mechanistic studies may be required to definitively answer this question.  

In conclusion, PSO has been proven to be associated with a reduction in ovarian cancer risk 
of approximately 80% and a reduction in breast cancer risk of approximately 50%, with the 
most recent analyses suggesting that the risk reducing effect may be more pronounced in 
BRCA2 mutation carriers (Domchek, 2010). Despite the uncertainties that remain to be 
addressed regarding the extent of risk reduction according to specific clinical variables, the 
evidence has sufficiently demonstrated a reduction in breast and ovarian cancer risk 
following PSO in patients with BRCA1 and BRCA2 mutations, that the National 
Comprehensive Cancer Network (NCCN) has incorporated this strategy into guidelines for 
recommended management of individuals carrying a BRCA mutation. These guidelines are 
as follows:  

 Self-breast examination monthly starting at age 18 years 
 Clinical breast examination semi-annually starting at age 25 years 
 Annual mammogram and breast MRI starting at age 25 years or based on earliest age of 

onset in family 
 Prophylactic oopherectomy between ages 35 and 40 years or upon completion of 

childbearing 
 For individuals not electing a prophylactic oophorectomy, concurrent transvaginal 

ultrasound and CA125 levels semi-annually starting at age 35 years or 5-10 earlier than 
the first diagnosed case of ovarian cancer in the family 

 Consider chemoprevention options (e.g tamoxifen) 
 Consider research studies testing investigational imaging and screening options. 
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Clearly, such recommendations are meant to lower the woman's risk or identify a cancer as 
early as possible in the development of the disease. While PSO is an acceptable risk 
reduction strategy for many BRCA1/BRCA2 mutation carriers, the decision to undergo 
prophylactic surgery is a complex one, and there are a number of considerations which 
should be taken into account and discussed with patients during the decision making 
process.  

4. Practical considerations: Timing & approach to surgery  
4.1 Timing of PSO 

As evidence supporting a risk reducing role for PSO in BRCA1 and BRCA2 mutation 
carriers accumulates, the clinical management of cancer risk in these patients remains 
complex and multifactorial; one issue that remains incompletely resolved is the optimum 
timing of PSO. Eisen et al reported improved risk reduction in BRCA mutation carriers who 
underwent PSO before the age of 50 years compared to those older than 50 years at the time 
of surgery (Eisen et al, 2005). These findings are supported by results from Domchek’s series 
in which there was a reduction in breast cancer risk in patients who underwent PSO before 
the age of 50 years, but no significant reduction in women over 50 years of age. These 
studies are limited by small numbers in subgroup analyses and a limited follow-up time, 
leaving this question incompletely addressed by the currently available data. As outlined 
above, the current recommendations from the NCCN is that prophylactic oophorectomy 
should be offered to patients between the ages of 35 and 40 years, or when the woman has 
finished childbearing. The risk-reduction benefit of oophorectomy must be balanced against 
the side effects and potential morbidity associated with early menopause. This is 
highlighted by evidence suggesting that PSO in women under the age of 45 years is 
associated with increased mortality, particularly in patients who do not receive hormone 
replacement therapy (HRT) (Rocca et al, 2006). Women with a BRCA mutation have a 
unique risk and benefit profile which must be considered when making recommendations 
regarding the use of HRT following PSO in the premenopausal age-group. HRT is the most 
effective strategy for the management of postmenopausal symptoms and sequelae such as 
osteoporosis and cardiovascular risk in young females undergoing abrupt menopause 
through PSO. However, its use in patients with an increased risk of breast cancer has been 
questioned since the publication of Women’s Health Initiative studies which provided 
evidence of a breast cancer risk associated with combined oestrogen and progestin hormone 
replacement therapy (Beral et al, 2003; Rossouw et al, 2002).  

The PROSE study group in a prospective multicentre study of 462 patients with BRCA 
mutation found that the breast cancer risk reduction/protective effect attained following 
PSO was not significantly changed by the use of HRT (Rebbeck et al, 2005). Similarly, Eisen 
et al observed no increased risk of breast cancer associated with HRT use in patients 
following PSO (Eisen et al, 2005). Armstrong et al developed a Markov decision analytical 
model to calculate the impact of prophylactic oophorectomy and HRT use on breast and 
ovarian cancer risk, cardiac disease, osteoporosis and venous thrombosis (Armstrong et al, 
2004). This model predicted that BRCA mutation carriers undergoing PSO between the ages 
of 30 and 40 years would obtain a significant gain in life expectancy irrespective of HRT use. 
However, this gain in life is predicted to decrease as the age at time of PSO increases. The 
short term use of HRT does not appear to increase breast cancer risk, and should be 
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represents a significant reduction when compared with women who did not undergo PSO, 
of whom 5.8% were diagnosed with ovarian cancer, 19.2% were diagnosed with breast 
cancer, and all cause mortality was 9.8%. These findings again confirmed the risk 
reducing effect of PSO in both breast and ovarian cancer. In this series, however a 
previous diagnosis of breast cancer was accounted for and it was found that the risk of 
ovarian cancer was reduced in BRCA mutation carriers with and without a history of 
breast cancer. However, the risk of breast cancer was reduced following PSO in those 
without prior breast cancer, but PSO had no effect on the risk of developing a second 
primary breast cancer in patients who had a previous breast cancer diagnosis. This is an 
interesting finding and may relate to the fact that patients who have previously been 
treated for breast cancer with cytotoxic chemotherapeutic agents inducing a menopausal 
state derive no further benefit from oophorectomy. Unfortunately this series was limited 
by insufficient adjuvant therapy data and this question may be further addressed in 
future prospective series. Another interesting finding in this series was the difference in 
breast cancer risk reduction following PSO in BRCA2 mutation carriers (64%) compared 
to BRCA1 mutation carriers (37%), which had previously been reported in smaller 
prospective studies (Kauff et al, 2008). It is possible that this difference relates to the 
distinction in breast cancer phenotype exhibited in BRCA1 and BRCA2 mutation carriers. 
In the BRCA2 cohort there is a high proportion of ER-positive breast tumours and it has 
been hypothesized that PSO may actually “treat” subclinical breast tumours present at the 
time of oophorectomy (Rebbeck et al, 2009). Such a treatment effect would not be evident 
in BRCA1 tumours which are predominantly ER-negative. The “protective” effect of PSO 
may take longer to become evident, thus a longer follow up time in addition to 
mechanistic studies may be required to definitively answer this question.  

In conclusion, PSO has been proven to be associated with a reduction in ovarian cancer risk 
of approximately 80% and a reduction in breast cancer risk of approximately 50%, with the 
most recent analyses suggesting that the risk reducing effect may be more pronounced in 
BRCA2 mutation carriers (Domchek, 2010). Despite the uncertainties that remain to be 
addressed regarding the extent of risk reduction according to specific clinical variables, the 
evidence has sufficiently demonstrated a reduction in breast and ovarian cancer risk 
following PSO in patients with BRCA1 and BRCA2 mutations, that the National 
Comprehensive Cancer Network (NCCN) has incorporated this strategy into guidelines for 
recommended management of individuals carrying a BRCA mutation. These guidelines are 
as follows:  

 Self-breast examination monthly starting at age 18 years 
 Clinical breast examination semi-annually starting at age 25 years 
 Annual mammogram and breast MRI starting at age 25 years or based on earliest age of 

onset in family 
 Prophylactic oopherectomy between ages 35 and 40 years or upon completion of 

childbearing 
 For individuals not electing a prophylactic oophorectomy, concurrent transvaginal 

ultrasound and CA125 levels semi-annually starting at age 35 years or 5-10 earlier than 
the first diagnosed case of ovarian cancer in the family 

 Consider chemoprevention options (e.g tamoxifen) 
 Consider research studies testing investigational imaging and screening options. 
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Clearly, such recommendations are meant to lower the woman's risk or identify a cancer as 
early as possible in the development of the disease. While PSO is an acceptable risk 
reduction strategy for many BRCA1/BRCA2 mutation carriers, the decision to undergo 
prophylactic surgery is a complex one, and there are a number of considerations which 
should be taken into account and discussed with patients during the decision making 
process.  

4. Practical considerations: Timing & approach to surgery  
4.1 Timing of PSO 

As evidence supporting a risk reducing role for PSO in BRCA1 and BRCA2 mutation 
carriers accumulates, the clinical management of cancer risk in these patients remains 
complex and multifactorial; one issue that remains incompletely resolved is the optimum 
timing of PSO. Eisen et al reported improved risk reduction in BRCA mutation carriers who 
underwent PSO before the age of 50 years compared to those older than 50 years at the time 
of surgery (Eisen et al, 2005). These findings are supported by results from Domchek’s series 
in which there was a reduction in breast cancer risk in patients who underwent PSO before 
the age of 50 years, but no significant reduction in women over 50 years of age. These 
studies are limited by small numbers in subgroup analyses and a limited follow-up time, 
leaving this question incompletely addressed by the currently available data. As outlined 
above, the current recommendations from the NCCN is that prophylactic oophorectomy 
should be offered to patients between the ages of 35 and 40 years, or when the woman has 
finished childbearing. The risk-reduction benefit of oophorectomy must be balanced against 
the side effects and potential morbidity associated with early menopause. This is 
highlighted by evidence suggesting that PSO in women under the age of 45 years is 
associated with increased mortality, particularly in patients who do not receive hormone 
replacement therapy (HRT) (Rocca et al, 2006). Women with a BRCA mutation have a 
unique risk and benefit profile which must be considered when making recommendations 
regarding the use of HRT following PSO in the premenopausal age-group. HRT is the most 
effective strategy for the management of postmenopausal symptoms and sequelae such as 
osteoporosis and cardiovascular risk in young females undergoing abrupt menopause 
through PSO. However, its use in patients with an increased risk of breast cancer has been 
questioned since the publication of Women’s Health Initiative studies which provided 
evidence of a breast cancer risk associated with combined oestrogen and progestin hormone 
replacement therapy (Beral et al, 2003; Rossouw et al, 2002).  

The PROSE study group in a prospective multicentre study of 462 patients with BRCA 
mutation found that the breast cancer risk reduction/protective effect attained following 
PSO was not significantly changed by the use of HRT (Rebbeck et al, 2005). Similarly, Eisen 
et al observed no increased risk of breast cancer associated with HRT use in patients 
following PSO (Eisen et al, 2005). Armstrong et al developed a Markov decision analytical 
model to calculate the impact of prophylactic oophorectomy and HRT use on breast and 
ovarian cancer risk, cardiac disease, osteoporosis and venous thrombosis (Armstrong et al, 
2004). This model predicted that BRCA mutation carriers undergoing PSO between the ages 
of 30 and 40 years would obtain a significant gain in life expectancy irrespective of HRT use. 
However, this gain in life is predicted to decrease as the age at time of PSO increases. The 
short term use of HRT does not appear to increase breast cancer risk, and should be 
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considered in young patients to alleviate menopausal symptoms which may interfere with 
quality of life. In high-risk patients carrying a BRCA mutation, estrogen-only HRT is 
preferable.  

4.2 Surgical approach 

The extent of gynaecologic surgery in patients with BRCA1/2 mutations has been the 
subject of debate in view of the risk of proximal fallopian tube malignancy and subsequent 
peritoneal cancer of ovarian origin in patients post oophorectomy. For risk-reducing surgery 
to be successful all of the “at risk” tissue should be removed. It is essential that the fallopian 
tube is resected as close as possible to the uterine cornua to prevent the occurrence of 
proximal fallopian tube malignancy. Indeed the risk of proximal fallopian tube malignancy 
in the uterine fundus and the low risk of uterine papillary carcinoma in BRCA1/BRCA2 
mutation carriers raises the question of whether these patients should undergo concomitant 
hysterectomy as part of risk reducing surgery (Biron-Shental et al, 2006; Hornreich et al, 
1999; Paley et al, 2001). Removal of the entire fallopian tube can be optimally accomplished 
by performing a hysterectomy but the majority (92%) of fallopian tube malignancies occur in 
the mid and distal portions of the tube (Alvarado-Cabrero et al, 1999) thus there is little 
evidence to support systematic hysterectomy at the time of PSO on this basis. However 
there are other factors which may influence decisions regarding whether hysterectomy is 
performed at the time of salpingo-oophorectomy in BRCA1/2 mutation carriers:  

HRT use: Post-PSO HRT does not appear to increase the risk of cancer in premenopausal 
women who undergo PSO (Rebbeck et al, 2005). However, unopposed oestrogen does pose 
a substantial risk of uterine cancer while combined HRT has been shown in the Women’s 
Health Initiative studies to increase the risk of breast cancer (Beral et al, 2003; Grady et al, 
1995; Rossouw et al, 2002). Hysterectomy at the time of PSO would negate the uterine cancer 
risk facilitating the use of unopposed oestrogen as HRT in these patients.  

Tamoxifen chemoprevention: Tamoxifen is a selective oestrogen receptor modulator 
(SERM) which is routinely used as adjuvant therapy in women with estrogen receptor 
positive breast cancer to prevent the development of cancer in the contralateral breast and to 
prolong disease free survival (Osborne, 1998). Tamoxifen has also been shown to reduce the 
risk of developing cancer in high risk women without prior breast cancer and can be used as 
a chemoprevention strategy in these patients to reduce the risk of invasive ER positive 
breast cancer (Visvanathan et al, 2009). Regarding BRCA1/BRCA2 mutation carriers 
specifically, tamoxifen use has been shown to reduce the incidence of contralateral breast 
cancer in BRCA mutation carriers with a prior history of breast cancer (Metcalfe et al, 2004; 
Narod et al, 2000). The protective effect of tamoxifen in BRCA mutation carriers without 
prior breast cancer has been less well defined and the available evidence is extrapolated 
from subset analyses of large randomised trials evaluating the efficacy of chemoprevention 
for breast cancer in the general population. A subgroup analysis of the NSABP-P1 data 
(King et al, 2001) was performed; only 19 of the 288 women who developed breast cancer 
had BRCA1 or BRCA2 mutations, and tamoxifen use did not appear to have a significant 
effect on breast cancer risk in these patients. In a review of the evidence regarding 
Tamoxifen use as chemoprevention in patients with a BRCA mutation, the ASCO panel 
concluded that the “limited evidence precludes reliable evidence of Tamoxifen effects in this 
setting”. However as it has a proven risk reduction benefit in BRCA patients with a history 
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of breast cancer and in women with an increased risk of breast cancer, Tamoxifen is 
frequently offered as chemoprevention to BRCA mutation carriers who do not choose to 
undergo prophylactic mastectomy (Eisen & Weber, 2001). Risks and side effects must be 
considered when proposing Tamoxifen as a chemopreventive strategy, and consist 
predominantly of vascular, thromboembolic and neoplastic events. Tamoxifen use has been 
shown to be associated with an increased risk of uterine malignancy, including early stage 
adenocarcinomas , endometriod, mucinous, clear cell and uterine sarcomas. A meta-analysis 
of the breast cancer prevention trials reported more than doubling of uterine cancer with 
tamoxifen use (Cuzick et al, 2003). This is a risk of malignancy that would be negated if the 
patient underwent concomitant hysterectomy at the time of PSO.  

Surgical Approach: Laparoscopy has become the most commonly used approach to PSO as it 
offers many advantages in improved visualisation of the pelvic peritoneum, avoidance of a 
large abdominal incision, shorter hospital stay, decreased post-operative pain and a rapid 
recovery time (Hidlebaugh et al, 1996; Leetanaporn & Tintara, 1996). Traditionally, a total 
abdominal hysterectomy (TAH) and PSO has been associated with a higher morbidity and 
longer recovery time when compared with laparoscopic PSO, a factor which may influence the 
decision to undergo concomitant hysterectomy. However, the last decade has seen an increase 
in the laparoscopic approach to hysterectomy which has been successfully employed for 
endometrial and cervical malignancy with comparable surgical and oncologic outcomes to 
laparotomy (Cho et al, 2007; Eltabbakh et al, 2000). Laparoscopic vaginal hysterectomy 
combined with laparoscopic PSO is a feasible minimally invasive approach to risk reducing 
surgery in patients with BRCA1/2 mutations (Casey et al, 1998; Eltabbakh et al, 1999). Recent 
advances have seen the development of an even less invasive approach to laparoscopic 
surgery known as laparoendoscopic single-site surgery (LESS). This approach uses a single 
port which accommodates the camera and operating instruments, needing only a single 
incision (Canes et al, 2008). This approach to gynaecologic surgery has been pioneered by 
Escobar and colleagues in the Cleveland Clinic who have reported its use in benign and 
malignant gynaecologic conditions (Escobar et al, 2009 & 2010; Fader et al, 2009). This group 
have recently reported on a retrospective series of 58 patients at high risk for breast/ovarian 
cancer who underwent LESS PSO with (n=13) and without (n=45) hysterectomy (Escobar et al, 
2010). All cases were performed successfully with LESS in a mean operative time of 38 minutes 
(35minutes without hysterectomy and 42 minutes with hysterectomy), and there were no 
surgical complications. The majority of patients had this procedure performed as day case 
surgery. Although larger prospective studies are required to validate these results, this single –
port laparoscopic approach represents an advance in minimally invasive gynaecologic surgery 
that may become an attractive option for BRCA mutation carriers and breast cancer patients 
due to the favourable cosmetic outcome and rapid recovery time.  

As outlined, there are a number of considerations which must be taken into account when 
planning and counselling a patient for PSO. The timing of surgery, surgical approach, use of 
HRT and the risks and benefits of hysterectomy at the time of PSO should all be discussed 
with patients on an individual basis to aid the decision making process.  

5. Morbidity associated with prophylactic oophorectomy and issues of regret 
Despite the lack of evidence that ovarian cancer screening is effective in reducing the risk of 
developing ovarian cancer or in reducing the risk of death from ovarian cancer (Stirling et 
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considered in young patients to alleviate menopausal symptoms which may interfere with 
quality of life. In high-risk patients carrying a BRCA mutation, estrogen-only HRT is 
preferable.  

4.2 Surgical approach 

The extent of gynaecologic surgery in patients with BRCA1/2 mutations has been the 
subject of debate in view of the risk of proximal fallopian tube malignancy and subsequent 
peritoneal cancer of ovarian origin in patients post oophorectomy. For risk-reducing surgery 
to be successful all of the “at risk” tissue should be removed. It is essential that the fallopian 
tube is resected as close as possible to the uterine cornua to prevent the occurrence of 
proximal fallopian tube malignancy. Indeed the risk of proximal fallopian tube malignancy 
in the uterine fundus and the low risk of uterine papillary carcinoma in BRCA1/BRCA2 
mutation carriers raises the question of whether these patients should undergo concomitant 
hysterectomy as part of risk reducing surgery (Biron-Shental et al, 2006; Hornreich et al, 
1999; Paley et al, 2001). Removal of the entire fallopian tube can be optimally accomplished 
by performing a hysterectomy but the majority (92%) of fallopian tube malignancies occur in 
the mid and distal portions of the tube (Alvarado-Cabrero et al, 1999) thus there is little 
evidence to support systematic hysterectomy at the time of PSO on this basis. However 
there are other factors which may influence decisions regarding whether hysterectomy is 
performed at the time of salpingo-oophorectomy in BRCA1/2 mutation carriers:  

HRT use: Post-PSO HRT does not appear to increase the risk of cancer in premenopausal 
women who undergo PSO (Rebbeck et al, 2005). However, unopposed oestrogen does pose 
a substantial risk of uterine cancer while combined HRT has been shown in the Women’s 
Health Initiative studies to increase the risk of breast cancer (Beral et al, 2003; Grady et al, 
1995; Rossouw et al, 2002). Hysterectomy at the time of PSO would negate the uterine cancer 
risk facilitating the use of unopposed oestrogen as HRT in these patients.  

Tamoxifen chemoprevention: Tamoxifen is a selective oestrogen receptor modulator 
(SERM) which is routinely used as adjuvant therapy in women with estrogen receptor 
positive breast cancer to prevent the development of cancer in the contralateral breast and to 
prolong disease free survival (Osborne, 1998). Tamoxifen has also been shown to reduce the 
risk of developing cancer in high risk women without prior breast cancer and can be used as 
a chemoprevention strategy in these patients to reduce the risk of invasive ER positive 
breast cancer (Visvanathan et al, 2009). Regarding BRCA1/BRCA2 mutation carriers 
specifically, tamoxifen use has been shown to reduce the incidence of contralateral breast 
cancer in BRCA mutation carriers with a prior history of breast cancer (Metcalfe et al, 2004; 
Narod et al, 2000). The protective effect of tamoxifen in BRCA mutation carriers without 
prior breast cancer has been less well defined and the available evidence is extrapolated 
from subset analyses of large randomised trials evaluating the efficacy of chemoprevention 
for breast cancer in the general population. A subgroup analysis of the NSABP-P1 data 
(King et al, 2001) was performed; only 19 of the 288 women who developed breast cancer 
had BRCA1 or BRCA2 mutations, and tamoxifen use did not appear to have a significant 
effect on breast cancer risk in these patients. In a review of the evidence regarding 
Tamoxifen use as chemoprevention in patients with a BRCA mutation, the ASCO panel 
concluded that the “limited evidence precludes reliable evidence of Tamoxifen effects in this 
setting”. However as it has a proven risk reduction benefit in BRCA patients with a history 
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of breast cancer and in women with an increased risk of breast cancer, Tamoxifen is 
frequently offered as chemoprevention to BRCA mutation carriers who do not choose to 
undergo prophylactic mastectomy (Eisen & Weber, 2001). Risks and side effects must be 
considered when proposing Tamoxifen as a chemopreventive strategy, and consist 
predominantly of vascular, thromboembolic and neoplastic events. Tamoxifen use has been 
shown to be associated with an increased risk of uterine malignancy, including early stage 
adenocarcinomas , endometriod, mucinous, clear cell and uterine sarcomas. A meta-analysis 
of the breast cancer prevention trials reported more than doubling of uterine cancer with 
tamoxifen use (Cuzick et al, 2003). This is a risk of malignancy that would be negated if the 
patient underwent concomitant hysterectomy at the time of PSO.  

Surgical Approach: Laparoscopy has become the most commonly used approach to PSO as it 
offers many advantages in improved visualisation of the pelvic peritoneum, avoidance of a 
large abdominal incision, shorter hospital stay, decreased post-operative pain and a rapid 
recovery time (Hidlebaugh et al, 1996; Leetanaporn & Tintara, 1996). Traditionally, a total 
abdominal hysterectomy (TAH) and PSO has been associated with a higher morbidity and 
longer recovery time when compared with laparoscopic PSO, a factor which may influence the 
decision to undergo concomitant hysterectomy. However, the last decade has seen an increase 
in the laparoscopic approach to hysterectomy which has been successfully employed for 
endometrial and cervical malignancy with comparable surgical and oncologic outcomes to 
laparotomy (Cho et al, 2007; Eltabbakh et al, 2000). Laparoscopic vaginal hysterectomy 
combined with laparoscopic PSO is a feasible minimally invasive approach to risk reducing 
surgery in patients with BRCA1/2 mutations (Casey et al, 1998; Eltabbakh et al, 1999). Recent 
advances have seen the development of an even less invasive approach to laparoscopic 
surgery known as laparoendoscopic single-site surgery (LESS). This approach uses a single 
port which accommodates the camera and operating instruments, needing only a single 
incision (Canes et al, 2008). This approach to gynaecologic surgery has been pioneered by 
Escobar and colleagues in the Cleveland Clinic who have reported its use in benign and 
malignant gynaecologic conditions (Escobar et al, 2009 & 2010; Fader et al, 2009). This group 
have recently reported on a retrospective series of 58 patients at high risk for breast/ovarian 
cancer who underwent LESS PSO with (n=13) and without (n=45) hysterectomy (Escobar et al, 
2010). All cases were performed successfully with LESS in a mean operative time of 38 minutes 
(35minutes without hysterectomy and 42 minutes with hysterectomy), and there were no 
surgical complications. The majority of patients had this procedure performed as day case 
surgery. Although larger prospective studies are required to validate these results, this single –
port laparoscopic approach represents an advance in minimally invasive gynaecologic surgery 
that may become an attractive option for BRCA mutation carriers and breast cancer patients 
due to the favourable cosmetic outcome and rapid recovery time.  

As outlined, there are a number of considerations which must be taken into account when 
planning and counselling a patient for PSO. The timing of surgery, surgical approach, use of 
HRT and the risks and benefits of hysterectomy at the time of PSO should all be discussed 
with patients on an individual basis to aid the decision making process.  

5. Morbidity associated with prophylactic oophorectomy and issues of regret 
Despite the lack of evidence that ovarian cancer screening is effective in reducing the risk of 
developing ovarian cancer or in reducing the risk of death from ovarian cancer (Stirling et 
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al, 2005; Olivier et al, 2006), the uptake of PSO in BRCA1/2 mutation carriers is variable 
across published datasets.  

Patients considering PSO are faced with complex information regarding cancer risk and the 
risk/benefit profile of prophylactic surgery including factors such as surgical risk, hormonal 
deprivation and residual cancer risk. It is important that patients are supported in 
processing this information in order to help them make the best individual decision. 
Numerous variables have been identified as factors in this decision making process. 
Demographically older women, women with children and married women are more likely 
to opt for PSO (Madalinska et al, 2007; Miller et al, 2010), an association which is not 
unsurprising as this cohort of women may have completed their childbearing and may not 
have to deal with the sudden severe menopausal symptoms that are associated with surgical 
menopause in younger women. Interestingly, a lower level of education is also associated 
with an increased likelihood to opt for PSO. Proposed explanations for this are that such 
patients may be more inclined to follow a gynaecologists recommendation for surgery 
without seeking alternative options, or that they may prefer a more definitive solution 
(surgery) to regain a sense of control (Hallowell et al, 2004; Madalinska et al, 2007; Miller et 
al, 2010). Clinical predictors of PSO include a family history of ovarian cancer and a 
personal history of breast cancer (Miller et al, 2010). The most consistent psychosocial 
predictor of PSO uptake is the patients perception of their own health and the risk of 
ovarian cancer; patients who perceive their own health as poor, patients who overestimate 
their ovarian cancer risk and those who view ovarian cancer as an incurable disease are 
more likely to opt for PSO as a risk reducing strategy (Miller et al, 2010). Importantly, a 
physician/gynaecologists recommendation is a powerful determinant of PSO uptake 
(Madalinska et al, 2007) and it has been reported that failure to discuss this option with the 
patient may be perceived as a recommendation against this strategy (Madalinska et al, 2007; 
Tiller et al, 2002). Ideally, all patients with a BRCA1/2 mutation should be offered 
comprehensive counselling regarding the risks of breast and ovarian cancer and the 
surveillance and risk-reducing strategies which may be undertaken.  

In the course of such counselling, it is also important that the side-effects and potential 
outcomes of risk reducing surgery be discussed; surgical risk, residual cancer risk and the 
effects of hormonal deprivation should all be clearly explained to every patient considering 
risk reducing surgery. It is crucial to consider the impact of this surgery on premenopausal 
women in particular; the effect of menopausal symptoms, cognitive changes, loss of fertility, 
osteoporosis, heart disease, vasomotor symptoms, urogenital symptoms and the effect on 
sexuality and body image are all important factors that the patient should be aware of prior 
to surgery (Taylor, 2001). Qualitiative studies indicate that post surgery, the majority of 
women are satisfied with their decision to undergo PSO (Miller et al, 2010). There are a 
number of positive quality of life changes reported following PSO including a reduced 
perception of ovarian cancer risk, reduced anxiety levels and an increased sense of control 
over ones’ health (Elit et al, 2001; Miller et al, 2010; Robson et al, 2003; Tiller et al, 2002). The 
majority of patients do report side effects related to hormonal deprivation, including hot 
flushes, vaginal dryness, decreased sexual interest and decreased sexual pleasure. These 
symptoms are most common in younger women (Miller et al, 2010; Robson et al, 2003). 
There is conflicting evidence regarding the level of patients satisfaction with pre-operative 
counselling with some women reporting that they were fully informed and others feeling 
that they could have been provided with more information, particularly regarding the 
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option to use HRT post PSO (Hallowell et al, 2004; Miller et al, 2010). Campfield-Bonadies et 
al recently reported the results of a questionnaire based study of BRCA carriers who had 
undergone PSO regarding their post-operative symptoms, their recollection of pre-operative 
counselling, and what information they would have found helpful to have prior to surgery 
(Campfield-Bonadies et al, 2011). It was found that most patients were counselled pre-
operatively regarding the impact of PSO on ovarian and breast cancer risk, the pros and 
cons of surgical approaches and the impact of surgery on menopause, however the most 
common surgical symptoms were vaginal dryness, changes in libido and sleep disturbances 
and the majority of women would have found it helpful to have more information regarding 
the impact of PSO on their sex life, the availability of sex counselling and the risk of 
coronary heart disease, which were not commonly discussed during pre-operative 
counselling. Despite this, the overall satisfaction with PSO remains high in this cohort of 
patients (Miller et al, 2010) 

6. Alternatives to surgery – Surveillance & chemoprevention 
Not all women who are diagnosed with a BRCA1/2 mutation will opt for PSO. Younger 
women who have not completed childbearing and wish to maintain fertility may seek 
alternative strategies to minimise risk or expedite diagnosis of a potential ovarian or breast 
cancer to improve survival.  

The alternative options to risk reducing surgery for these women are: surveillance or 
chemoprevention.  

6.1 Surveillance  

Breast cancer surveillance 

The goal of surveillance is early detection of cancer. In the case of breast cancer, this 
involves:  

- Regular (monthly) self breast examination from age 18 years 
- Annual or semi-annual clinical breast examination  
- Annual mammography beginning at age 30 years 
- Annual breast MRI beginning at age 30 years (Robson & Offit, 2007; Saslow et al, 2007) 

The sensitivity of mammography to detect malignancy in women with a genetic 
predisposition to breast cancer is approximately 33%, MRI increases this to approximately 
80%. Surveillance with alternating mammography and MRI six monthly has a sensitivity of 
95% for the detection of breast cancer (Warner et al, 2001 & 2004).  

Ovarian cancer surveillance 

Screening for the early detection of ovarian cancer involves:  

- Annual or semi-annual transvaginal pelvic ultrasonography from age 35 years or at 5 
years younger than the earliest ovarian cancer diagnosis in the family 

- Annual CA-125 testing (NCCN, 2007) 

The advantages of surveillance are the fact that it is non-invasive, has no effect on fertility or 
childbearing, and leaves the other options for risk reduction available to the patient should 
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al, 2005; Olivier et al, 2006), the uptake of PSO in BRCA1/2 mutation carriers is variable 
across published datasets.  

Patients considering PSO are faced with complex information regarding cancer risk and the 
risk/benefit profile of prophylactic surgery including factors such as surgical risk, hormonal 
deprivation and residual cancer risk. It is important that patients are supported in 
processing this information in order to help them make the best individual decision. 
Numerous variables have been identified as factors in this decision making process. 
Demographically older women, women with children and married women are more likely 
to opt for PSO (Madalinska et al, 2007; Miller et al, 2010), an association which is not 
unsurprising as this cohort of women may have completed their childbearing and may not 
have to deal with the sudden severe menopausal symptoms that are associated with surgical 
menopause in younger women. Interestingly, a lower level of education is also associated 
with an increased likelihood to opt for PSO. Proposed explanations for this are that such 
patients may be more inclined to follow a gynaecologists recommendation for surgery 
without seeking alternative options, or that they may prefer a more definitive solution 
(surgery) to regain a sense of control (Hallowell et al, 2004; Madalinska et al, 2007; Miller et 
al, 2010). Clinical predictors of PSO include a family history of ovarian cancer and a 
personal history of breast cancer (Miller et al, 2010). The most consistent psychosocial 
predictor of PSO uptake is the patients perception of their own health and the risk of 
ovarian cancer; patients who perceive their own health as poor, patients who overestimate 
their ovarian cancer risk and those who view ovarian cancer as an incurable disease are 
more likely to opt for PSO as a risk reducing strategy (Miller et al, 2010). Importantly, a 
physician/gynaecologists recommendation is a powerful determinant of PSO uptake 
(Madalinska et al, 2007) and it has been reported that failure to discuss this option with the 
patient may be perceived as a recommendation against this strategy (Madalinska et al, 2007; 
Tiller et al, 2002). Ideally, all patients with a BRCA1/2 mutation should be offered 
comprehensive counselling regarding the risks of breast and ovarian cancer and the 
surveillance and risk-reducing strategies which may be undertaken.  

In the course of such counselling, it is also important that the side-effects and potential 
outcomes of risk reducing surgery be discussed; surgical risk, residual cancer risk and the 
effects of hormonal deprivation should all be clearly explained to every patient considering 
risk reducing surgery. It is crucial to consider the impact of this surgery on premenopausal 
women in particular; the effect of menopausal symptoms, cognitive changes, loss of fertility, 
osteoporosis, heart disease, vasomotor symptoms, urogenital symptoms and the effect on 
sexuality and body image are all important factors that the patient should be aware of prior 
to surgery (Taylor, 2001). Qualitiative studies indicate that post surgery, the majority of 
women are satisfied with their decision to undergo PSO (Miller et al, 2010). There are a 
number of positive quality of life changes reported following PSO including a reduced 
perception of ovarian cancer risk, reduced anxiety levels and an increased sense of control 
over ones’ health (Elit et al, 2001; Miller et al, 2010; Robson et al, 2003; Tiller et al, 2002). The 
majority of patients do report side effects related to hormonal deprivation, including hot 
flushes, vaginal dryness, decreased sexual interest and decreased sexual pleasure. These 
symptoms are most common in younger women (Miller et al, 2010; Robson et al, 2003). 
There is conflicting evidence regarding the level of patients satisfaction with pre-operative 
counselling with some women reporting that they were fully informed and others feeling 
that they could have been provided with more information, particularly regarding the 
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option to use HRT post PSO (Hallowell et al, 2004; Miller et al, 2010). Campfield-Bonadies et 
al recently reported the results of a questionnaire based study of BRCA carriers who had 
undergone PSO regarding their post-operative symptoms, their recollection of pre-operative 
counselling, and what information they would have found helpful to have prior to surgery 
(Campfield-Bonadies et al, 2011). It was found that most patients were counselled pre-
operatively regarding the impact of PSO on ovarian and breast cancer risk, the pros and 
cons of surgical approaches and the impact of surgery on menopause, however the most 
common surgical symptoms were vaginal dryness, changes in libido and sleep disturbances 
and the majority of women would have found it helpful to have more information regarding 
the impact of PSO on their sex life, the availability of sex counselling and the risk of 
coronary heart disease, which were not commonly discussed during pre-operative 
counselling. Despite this, the overall satisfaction with PSO remains high in this cohort of 
patients (Miller et al, 2010) 

6. Alternatives to surgery – Surveillance & chemoprevention 
Not all women who are diagnosed with a BRCA1/2 mutation will opt for PSO. Younger 
women who have not completed childbearing and wish to maintain fertility may seek 
alternative strategies to minimise risk or expedite diagnosis of a potential ovarian or breast 
cancer to improve survival.  

The alternative options to risk reducing surgery for these women are: surveillance or 
chemoprevention.  

6.1 Surveillance  

Breast cancer surveillance 

The goal of surveillance is early detection of cancer. In the case of breast cancer, this 
involves:  

- Regular (monthly) self breast examination from age 18 years 
- Annual or semi-annual clinical breast examination  
- Annual mammography beginning at age 30 years 
- Annual breast MRI beginning at age 30 years (Robson & Offit, 2007; Saslow et al, 2007) 

The sensitivity of mammography to detect malignancy in women with a genetic 
predisposition to breast cancer is approximately 33%, MRI increases this to approximately 
80%. Surveillance with alternating mammography and MRI six monthly has a sensitivity of 
95% for the detection of breast cancer (Warner et al, 2001 & 2004).  

Ovarian cancer surveillance 

Screening for the early detection of ovarian cancer involves:  

- Annual or semi-annual transvaginal pelvic ultrasonography from age 35 years or at 5 
years younger than the earliest ovarian cancer diagnosis in the family 

- Annual CA-125 testing (NCCN, 2007) 

The advantages of surveillance are the fact that it is non-invasive, has no effect on fertility or 
childbearing, and leaves the other options for risk reduction available to the patient should 
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she choose them at any time (eg. when finished childbearing). However there are 
disadvantages, the most obvious being that there is no reduction in cancer risk for these 
patients, and in the case of ovarian cancer, there is no evidence that the recommended 
surveillance strategies even reduce cancer-related mortality. Furthermore, there is an 
inherent level of anxiety associated with surveillance and both breast MRI and pelvic USS 
can yield false positives which increase this anxiety (Spiegel et al, 2011). It has been 
recommended that women opting for surveillance should be provided with professional 
psychosocial support when necessary (Warner, 2011).  

6.2 Chemoprevention 

The development of effective prevention strategies for breast and ovarian cancers is 
predominantly based on hormonal responsiveness. As discussed above, selective oestrogen 
receptor modulators (SERMS) have emerged as the first class of therapeutic agents in breast 
cancer chemoprevention trials (Fisher et al, 1998; Vogel et al, 2010). However, their efficacy 
in reducing breast cancer risk in BRCA1/2 mutation carriers is unclear, and questionable in 
BRCA1 carriers in whom breast cancers are predominantly ER negative. The potential of the 
aromatase inhibitor exemestane as a chemopreventive agent has been evaluated in a 
randomized, placebo-controlled, double-blind trial in 4560 women at high risk of breast 
cancer (Goss et al, 2011). There was a with a 65% relative reduction in the annual incidence 
of invasive breast cancer in the exemestane group indicating that this agent may have a role 
to play in breast cancer chemoprevention. There is no data to date regarding the protective 
effect of aromatase inhibitors in patients with BRCA1/2 mutations, but again it is doubtful 
that there will be a significant benefit in BRCA1 patients at risk of developing ER negative 
breast cancers. In the event that SERMs or aromatase inhibitors are deemed effective as 
chemoprevention for BRCA1/2 mutation carriers their benefit must be weighed against the 
side effect profiles including an increased risk of endometrial cancer with tamoxifen and the 
potential for thromboembolic events.  

The oral contraceptive pill (OCP) has been shown to be effective in reducing epithelial 
ovarian cancer risk by 40-50% (McLaughlin et al, 2007; Narod et al, 2001). This strategy is 
well tolerated and inexpensive however OCP use also increases the risk of thromboembolic 
events and is associated with a slightly increased risk of breast cancer in BRCA mutation 
carriers if used for more than 5 years (Milne et al, 2005).  

Translational research in breast cancer is largely focused on the development of targeted 
therapy. In addition to targeting the oestrogen pathway, researchers are continually 
investigating novel approaches to preventive therapy for breast cancer. Agents which have 
shown promise in breast cancer risk reduction include: non-steroidal anti-inflammatory 
drugs (NSAIDS) (Harris et al, 2003), bisphosphonates (Chlebowski et al, 2010; Rennert et al, 
2010) and metformin (Bodmer et al, 2010; Bosco et al, 2011). The data to date however is all 
observational and prospective trials are underway to confirm a protective effect before these 
agents can be considered or recommended for clinical use (Cuzick et al, 2011). In the context 
of BRCA mutation carriers, the investigation of novel strategies to target ER negative breast 
cancers is most likely to yield a potentially effective agent. Perhaps the most promising 
agents under investigation at present are the poly-ADP ribose polymerase (PARP) inhibitors 
which induce synthetic lethality in homozygous BRCA-deficient cells. Recent reports of 
phase II trials have shown efficacy and tolerability for PARPs, or poly ADP (adenosine 
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diphosphate)-ribose polymerase inhibitors, in BRCA mutation carriers with advanced breast 
and ovarian cancers (Audeh et al, 2010; Tutt et al, 2010), and BRCA1/2 mutation status is the 
best predictor of clinical response to PARP inhibitor treatment in patients with breast or 
ovarian cancer, highlighting the potential for these agents as therapeutic and future 
preventive agents in this cohort of patients.  

7. Conclusions 
Prophylactic oophorectomy is proven to be an effective risk-reducing strategy in hereditary 
breast and ovarian cancer. In women diagnosed with a BRCA1/2 mutation the decision of 
whether to undergo risk reducing surgery is a complex one. Adequate consideration must 
be given to the risks and benefits of surgery, particularly in relation to timing of surgery, 
fertility, reduction in cancer risk, the need for hysterectomy and the symptoms of early 
menopause. Patients should be adequately counseled by regarding the options available to 
them including surveillance and risk reducing strategies.  
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she choose them at any time (eg. when finished childbearing). However there are 
disadvantages, the most obvious being that there is no reduction in cancer risk for these 
patients, and in the case of ovarian cancer, there is no evidence that the recommended 
surveillance strategies even reduce cancer-related mortality. Furthermore, there is an 
inherent level of anxiety associated with surveillance and both breast MRI and pelvic USS 
can yield false positives which increase this anxiety (Spiegel et al, 2011). It has been 
recommended that women opting for surveillance should be provided with professional 
psychosocial support when necessary (Warner, 2011).  

6.2 Chemoprevention 

The development of effective prevention strategies for breast and ovarian cancers is 
predominantly based on hormonal responsiveness. As discussed above, selective oestrogen 
receptor modulators (SERMS) have emerged as the first class of therapeutic agents in breast 
cancer chemoprevention trials (Fisher et al, 1998; Vogel et al, 2010). However, their efficacy 
in reducing breast cancer risk in BRCA1/2 mutation carriers is unclear, and questionable in 
BRCA1 carriers in whom breast cancers are predominantly ER negative. The potential of the 
aromatase inhibitor exemestane as a chemopreventive agent has been evaluated in a 
randomized, placebo-controlled, double-blind trial in 4560 women at high risk of breast 
cancer (Goss et al, 2011). There was a with a 65% relative reduction in the annual incidence 
of invasive breast cancer in the exemestane group indicating that this agent may have a role 
to play in breast cancer chemoprevention. There is no data to date regarding the protective 
effect of aromatase inhibitors in patients with BRCA1/2 mutations, but again it is doubtful 
that there will be a significant benefit in BRCA1 patients at risk of developing ER negative 
breast cancers. In the event that SERMs or aromatase inhibitors are deemed effective as 
chemoprevention for BRCA1/2 mutation carriers their benefit must be weighed against the 
side effect profiles including an increased risk of endometrial cancer with tamoxifen and the 
potential for thromboembolic events.  

The oral contraceptive pill (OCP) has been shown to be effective in reducing epithelial 
ovarian cancer risk by 40-50% (McLaughlin et al, 2007; Narod et al, 2001). This strategy is 
well tolerated and inexpensive however OCP use also increases the risk of thromboembolic 
events and is associated with a slightly increased risk of breast cancer in BRCA mutation 
carriers if used for more than 5 years (Milne et al, 2005).  

Translational research in breast cancer is largely focused on the development of targeted 
therapy. In addition to targeting the oestrogen pathway, researchers are continually 
investigating novel approaches to preventive therapy for breast cancer. Agents which have 
shown promise in breast cancer risk reduction include: non-steroidal anti-inflammatory 
drugs (NSAIDS) (Harris et al, 2003), bisphosphonates (Chlebowski et al, 2010; Rennert et al, 
2010) and metformin (Bodmer et al, 2010; Bosco et al, 2011). The data to date however is all 
observational and prospective trials are underway to confirm a protective effect before these 
agents can be considered or recommended for clinical use (Cuzick et al, 2011). In the context 
of BRCA mutation carriers, the investigation of novel strategies to target ER negative breast 
cancers is most likely to yield a potentially effective agent. Perhaps the most promising 
agents under investigation at present are the poly-ADP ribose polymerase (PARP) inhibitors 
which induce synthetic lethality in homozygous BRCA-deficient cells. Recent reports of 
phase II trials have shown efficacy and tolerability for PARPs, or poly ADP (adenosine 
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diphosphate)-ribose polymerase inhibitors, in BRCA mutation carriers with advanced breast 
and ovarian cancers (Audeh et al, 2010; Tutt et al, 2010), and BRCA1/2 mutation status is the 
best predictor of clinical response to PARP inhibitor treatment in patients with breast or 
ovarian cancer, highlighting the potential for these agents as therapeutic and future 
preventive agents in this cohort of patients.  

7. Conclusions 
Prophylactic oophorectomy is proven to be an effective risk-reducing strategy in hereditary 
breast and ovarian cancer. In women diagnosed with a BRCA1/2 mutation the decision of 
whether to undergo risk reducing surgery is a complex one. Adequate consideration must 
be given to the risks and benefits of surgery, particularly in relation to timing of surgery, 
fertility, reduction in cancer risk, the need for hysterectomy and the symptoms of early 
menopause. Patients should be adequately counseled by regarding the options available to 
them including surveillance and risk reducing strategies.  
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1. Introduction 
Hysterectomy is one of the commonest gynaecological procedures undertaken in the UK 
and in the USA. (Gupta & Manyonda, 2011) It is carried out both for benign indications 
(namely abnormal uterine bleeding and pelvic pain) and for malignancies of the female 
genital tract. In some cases there are multiple indications for hysterectomy, for example, 
menorrhagia and dysmenorrhoea (Williams & Clark, 2000) and chronic pelvic pain can 
accompany a variety of other gynaecological diagnoses. Bilateral salpingo-oophrectomy is 
often carried out concurrently and this may be followed by postoperative commencement of 
hormone replacement therapy (HRT). 

Subgroups of patients undergoing hysterectomy have the procedure undertaken via the 
vaginal route, which may also be laparoscopically-assisted. These procedures are less 
invasive than abdominal hysterectomies and may therefore have better recovery profiles. 
(Nieboer et al., 2009) Hysterectomies have been extensively studied because of the large 
numbers of the operations performed annually. 

As with any major surgical procedure the postoperative phase of a hysterectomy is complex 
and multimodal. Measures of postoperative recovery tend to focus on physical aspects, 
often overlooking the equally important psychological elements of recovery. (Gath et al., 
1982) The impact of hysterectomy on sexual function is a major cause of preoperative 
anxiety which unfortunately is seldom articulated by patients or explored routinely by 
clinicians. Reports regarding the impact of hysterectomy on sexual function draw conflicting 
conclusions. 

In exploring the psychological aspects of post-hysterectomy recovery we must first take into 
account preoperative factors. Levels of psychiatric morbidity in hysterectomy patients 
preoperatively have been found to be high in comparison to women in the general 
population. (Khastgir & Studd, 1998) This could be explained by a variety of factors 
including depression in response to the ongoing physical symptoms for which hysterectomy 
is planned and anxiety regarding the upcoming surgery. Other hypotheses include that of 
physical symptoms occurring as psychophysiological correlates to psychological disorders 
and the theory that a proportion of women are listed for major surgery (in this case 
hysterectomy) having repeatedly presented with physical complaints of nonorganic origin. 
(Stockman, as cited in O’Hara et al., 1995; Thornton et al., 1997) 
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Patients with pre-existing psychological disorders or those currently displaying 
psychopathological symptoms are also at increased risk of postoperative psychological 
disorders. These women with increased preoperative psychiatric morbidity are, almost by 
definition, at higher risk of further psychological disturbances in the event of protracted 
recovery or complications of surgery. More recent research has also identified increased risk 
of psychological morbidity in response to hysterectomy in women with a past history of 
sexual abuse and assault. (Swales & Sheikh, 1992; Wukasch, 1996)  

It may be that certain pre-surgical risk factors antedate the problems and increase the 
likelihood of post-surgical psychological problems. The most common issues which have 
been highlighted in this capacity are chronic anxiety and depression, disorders of body 
image, problems in relationships with a partner and chronic pain. 

Hysterectomy may be performed in response to a subjective assessment of physical 
symptoms rather than an objective assessment of gynaecological abnormality, for example 
in conditions such as dysfunctional uterine bleeding. Patients are likely to benefit from 
increased awareness of the global nature of their individual problems by all healthcare 
professionals in their care. Tools such as questionnaires which measure subjective aspects of 
the patients’ symptoms may be helpful in these cases; highlighting potential psychological 
issues of concern and guiding clinicians to alter treatment options if necessary or even to 
seek further referral for behavioural therapies, counselling, etc. prior to surgery. Studies 
have shown that, although hysterectomy may significantly reduce negative mood status, 
clinical levels of anxiety are found in a majority of women undergoing the procedure. 
Preoperative mood status has been found to be inversely related to an intrapersonal 
dimension of 'dispositional resilience' and to 'family cohesiveness'. It is suggested that 
monitoring of preoperative mood, family cohesiveness and dispositional resilience may 
provide a useful adjunctive measure in attempting to identify women at risk of reporting an 
unsatisfactory surgical outcome. (Thornton et al., 1997) 

There are three broad subsets of psychological symptoms referred to in the literature. These 
are: anxiety and depression attributed to the operation, sexual dysfunction (presenting as 
diminished libido, pain, dyspareunia or anxiety surrounding sexual activity) and reactions 
related to perceptions of feminity and low self-esteem. (Kinsey & McFarlane, as cited in 
Broome & Wallace, 1984) 

Female sexual dysfunction is a multifactorial phenomenon comprising physiological, 
psychological and social components. The main physiological requirements for sexual 
function include an operational system of sex steroids, autonomic and somatic nerves and 
blood supply to the genital organs. (Nappi et al., 2005) Although data are sparse, it has been 
claimed there is pathophysiological involvement of abnormal sex steroid levels, damage to 
blood supply and nerve supply in women with problems of sexual desire, arousal or 
orgasm. (Mokate et al., 2006) The psychological aspects of sexual dysfunction are complex. 
The traditional 4-stage model first characterized by Masters and Johnson in 1966 (Masters & 
Johnson, 1966) was later modified by Kaplan (Kaplan, 1974). Basson, in 2001, proposed a 
new model called the sexual response cycle which was different from the traditional model 
and involved physical, emotional and cognitive feedback. (Basson, 2001) Interestingly, 
elements of this new model corresponded to the sexual difficulties arising before and after 
hysterectomy. 
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As alluded to earlier, women undergoing hysterectomy for pelvic organ prolapse and 
chronic pelvic pain constitute an interesting group in which preoperative expectations of the 
surgical procedure and outcomes have a marked impact on postoperative psychological 
wellbeing. This is more relevant in women undergoing hysterectomy for chronic pelvic 
pain. (Melzack, 1982) In these groups problems with anxiety, depression or reduced libido 
may already exist preoperatively, only to come to the fore if patients’ expectations of the 
surgical procedure are not fulfilled. 

Work has been done to compare differing types and routes of hysterectomy and to examine 
whether this has any impact on postoperative psychological status. In general, no significant 
differences have been identified between postoperative psychological morbidity relating to 
the various routes and types of hysterectomy. (Strauss et al., 1996) 

Studies have also looked into more conservative approaches to the management of 
menorrhagia such as endometrial ablation, in terms of their comparative psychological 
impact. It has been concluded that it may be reasonable, in this subgroup of women, to offer 
conservative treatment after a psychomotor evaluation. (Alexander et al., 1996) 

In many cases (for example, surgery to correct pelvic organ prolapse), the impact of surgery 
on the preoperative symptoms, particularly in terms of quality of life, may prove to have the 
most discernible effect on psychological status. In these cases it is usually subjective rather 
than objective outcome measures which are the most relevant to positive postoperative 
results. (Helström & Nilsson, 2005)  

In this chapter, the authors reviewed the literature on the psychological and sexual impact 
of hysterectomy. The question of psychological and sexual morbidity following 
hysterectomy is multifaceted and a broad area is covered. Perhaps due to the popularity of 
work on hysterectomy, literature searches yielded a multitude of articles. It was, however, 
soon realised that, where themes such as relevance of route of surgery to psychological 
morbidity were commonly investigated in the recent literature, recent work on issues such 
as a history of sexual abuse was not so abundant. A distinct shift in the understanding of 
psychological aspects of hysterectomy was also noticed, from the older literature which 
used mostly retrospective and observational methods to arrive at conclusions to the newer 
studies which strived to prospectively study women’s attitudes towards hysterectomy. It 
came as no surprise, therefore, that very different conclusions were reached by the two 
styles of research. 

Ideally, double-blind randomised controlled trials would be performed to assess the 
psychological and sexual effects of hysterectomy. As women and surgeons often have 
strong opinions regarding surgical treatment of gynaecological problems, however, 
randomised trials are difficult to orchestrate and rarely performed. With regard to blinding, 
although this may be done for some aspects of surgical management, in many cases it is not 
possible; hence, most evidence on this topic is based on observational studies. 

2. Hysterectomy and sexual functioning: The Maryland Women’s Health Study 
Before proceeding to a more detailed discussion we briefly consider, individually, the 
Maryland Women’s Health Study as it holds a central place in our current discussion. 
(Rhodes et al., 1999) The study was a large, prospective two-year study which aimed to 
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investigate changes in sexual functioning in women between the ages of 35 and 49 
undergoing hysterectomy for benign disease. The main outcome measures studied were 
frequency of sexual relations, dyspareunia, orgasm, vaginal dryness and sexual desire. A 
total of 1299 women were interviewed, 84.8% of whom completed the study and provided 
information about their sexual functioning. Data was collected prior to hysterectomy and at 
6, 12, 18 and 24 months after hysterectomy. 

The percentage of women engaging in sexual relations increased significantly from 70.5% 
before hysterectomy to 77.6% and 76.7% at 12 and 24 months after hysterectomy. The rate of 
frequent dyspareunia dropped significantly (from 18.6% before hysterectomy to 4.3% and 
3.6% at 12 and 24 months after hysterectomy) as did the rates of not experiencing orgasm 
(from 10.4% before hysterectomy to 6.3% and 6.2% at 12 and 24 months after hysterectomy). 
The proportion of women who had not reported vaginal dryness in the past month 
improved significantly from 37.3% before hysterectomy to 46.8% and 46.7% at 12 and 24 
months after hysterectomy. Pre-hysterectomy depression was found to be associated with 
dyspareunia, vaginal dryness, low libido, and not experiencing orgasm after hysterectomy. 

In probably the largest case series reported on this topic, Rhodes et al. concluded that 
women may simply feel better after hysterectomy and that sexual functioning improves 
along with overall health status and quality of life. The women in this study were highly 
symptomatic before their hysterectomies and reported improvements in both sexual 
functioning and in other aspects of their health. It was suggested that freedom from vaginal 
bleeding and fear of pregnancy may be amongst the reasons for this. What the authors did 
point out, however, was that a majority of women studied had identifiable gynaecological 
pathologies and that the symptomatic improvements seen could be secondary to this. The 
same improvements in sexual functioning would not, therefore, be seen in women with no 
pelvic pathology. 

Apart from the Maryland Women’s Health Study various smaller analyses have been 
performed to explore the factors affecting the presence of postoperative sexual problems. 
Shifren and Avis found, interestingly, that suffering from depression before hysterectomy 
was associated with not experiencing orgasms after the surgery. (Shifren & Avis, 2007) 
Additionally, for each sexual problem encountered in the postoperative period, 
experiencing the problem preoperatively was found to be the single most important 
predictor for suffering from the same problem postoperatively. 

3. Discussion  
3.1 Route and type of surgery 

Although hysterectomy has been performed for many years and is the most commonly 
performed operation both in the UK (Department of Health, 1999) and in the US (Lepine et 
al., 1997), an area of persistent conflict has been the conservation of cervix. There have been 
suggestions in the past that the cervix could be important in preserving sexual function and 
gynaecologists were pilloried for performing total hysterectomies and thereby destroying 
women’s sexual function. (Masters & Johnson, 1966) Whilst earlier research may have 
quoted adverse psychological effects of hysterectomy, this has been refuted in recent 
research and it has also been suggested that either no benefit or even improvements in 
quality of life and psychological outcomes might be achieved by hysterectomy. 
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3.1.1 Total versus subtotal hysterectomy 

Thakar et al., in a prospective, randomized, double-blind study on two hundred and 
seventy-nine women undergoing hysterectomy for benign disease randomly allocated the 
women to either total hysterectomy or subtotal hysterectomy. (Thakar et al., 2004) The 
women and the investigator were blinded to the type of operation for one year. Health 
status and quality of life was assessed using the SF-36 questionnaire (McHorney et al., 1994 
& Jenkinson et al., 1995) which looked mainly at health perceptions, mental health, energy, 
physical function, role limitation, emotional factors, social functioning and pain. The GHQ-
28 questionnaire (Goldberg, 1972) was used to assess psychological symptoms. This 
questionnaire is a valuable tool in detecting current psychiatric disorders and looks 
specifically at depression, anxiety, social dysfunction and somatic symptoms. The study was 
claimed to be the first trial to compare the impact of total versus subtotal hysterectomy on 
quality of life and psychological symptoms with a 12-month postoperative follow up period. 

An improvement was found in quality of life after hysterectomy in six of the eight domains. 
There was no significant difference between the two groups in any outcome apart from that 
of emotions, which showed greater improvements from baseline at 12 months after subtotal 
hysterectomy. When this difference was examined further by looking at the change in the 
GHQ subscales, there was no significant difference at 12 months between the total and 
subtotal hysterectomy groups in the degree of change from baseline in anxiety, depression, 
somatic symptoms or social dysfunction. All women showed improvements in 
psychological symptoms following both operations. 

It was found that, although quality of life improved, the scores for all domains were lower 
than normal at 6 and 12 months postoperatively, reported energy/vitality remained 
unchanged and pain scores were worse. The authors found this difficult to explain but 
suggested that full recovery from hysterectomy may take longer than is currently 
appreciated. Physical recovery and relief of symptoms could explain initial improvements in 
quality of life but it was felt that the delay in complete recovery of quality of life may be 
explained by the nature of the procedure, constituting both major surgery and removal of an 
organ central to concept of womanhood. The worsening postoperative pain scores could not 
be fully accounted for and did not agree with findings from other similar studies. The 
authors plan to further examine these findings by following up the same group of women 
with quality of life scores at 5 and 10 years. 

Kuppermann et al. compared sexual functioning and health related quality of life outcomes 
between women undergoing abdominal hysterectomy and supracervical hysterectomy for 
benign conditions as part of the ‘Total Or Supracervical Hysterectomy’ (TOSH) study. 
(Kuppermann et al., 2005) One hundred and thirty five women scheduled to undergo 
abdominal hysterectomy were randomly assigned to either a total or supracervical 
procedure. The primary outcome considered was sexual functioning at two years, as 
assessed by the Sexual Problems Scale of the Medical Outcomes Study (MOS), looking at 
mainly four problems: lack of sexual interest, inability to relax and enjoy orgasm, difficulties 
in arousal, and orgasm. A scale value contributed to analysis only if the participant reported 
sexual activity. To measure specific aspects of sexual functioning in more detail, four new 
scales were developed using a combination of items from the MOS Sexual Problems Scale. 
The factors included pelvic problems interfering with sex, sexual desire, orgasm frequency 
and quality and satisfaction with sex. These were measured at six months and two years 
after hysterectomy. 
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Sexual problems improved dramatically in both randomised groups during the first six 
months and plateaued at one year postoperatively. Health related quality of life also 
improved in both groups. At two years both groups reported few problems. This study 
failed to demonstrate any difference between outcomes after total and supracervical 
hysterectomy. The authors concluded that the analysis confirms and extends findings from 
other similar studies in the field, implying that clinicians should be provided with more 
information to assist in appropriate decision-making. 

Persson et al. looked at whether day-by-day postoperative recovery differed between 
women undergoing subtotal and total hysterectomy for benign disease and analysed 
various related factors. (Persson et al., 2010a) They measured general wellbeing on a visual 
analogue score (VAS), starting one week before surgery and continuing daily until day 35 
postoperatively. Psychometric assessments of psychological and general wellbeing, 
depression and anxiety including the Psychological General Well-Being Schedule (PGWB-S), 
Women’s Health Questionnaire (WHQ), State-Trait Anxiety Inventory (STAI) and Beck’s 
Depression Inventory (BDI) were undertaken preoperatively and at five weeks and six 
months postoperatively.  

The study found no difference in day-to-day recovery between the two operating methods. 
The level of psychological wellbeing preoperatively was found to be strongly associated 
with day-to-day general wellbeing. 

Persson et al. then followed up the same group of women from the previous trial at five 
weeks, six months and 12 months using the same four tools: PGWB-S, WHQ, STAI and BDI. 
(Persson et al., 2010b) In addition, they also measured the serum concentration of sex 
hormones in the patients. The authors failed to find any significant differences between the 
two groups in any of the psychometric tests. Both surgical methods were associated with 
significantly higher degrees of psychological wellbeing at 6 and 12 months postoperatively 
compared with preoperative levels. No association was found between psychological 
wellbeing and serum sex hormone concentration.  

3.1.2 Abdominal versus laparoscopic hysterectomy 

Persson et al. compared the psychological wellbeing of women undergoing laparoscopic 
surgery with those undergoing total abdominal hysterectomy for benign disease in a 
prospective randomized multi-centre study. (Persson et al., 2006) Psychological functioning 
was measured one week preoperatively (baseline), then at five weeks and at six months 
postoperatively with psychometric tests. The PGWB-S and WHQ were used to assess 
general psychological wellbeing and the STAI and BDI were used to measure anxiety and 
depression levels. 

No significant differences were observed between the scores of patients undergoing 
laparoscopic assisted hysterectomy and those of abdominal hysterectomy patients in any of 
the four psychometric tests. Both surgical methods were associated with a significantly 
higher degree of psychological wellbeing five weeks postoperatively than preoperatively 
and this improvement persisted at six months postoperatively in both groups. 

Ellström et al. evaluated changes in psychological wellbeing and sexuality 1 year after 
laparoscopic and abdominal hysterectomy. (Ellström et al., 2003) Seventy four women 
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reportedly unsuitable for vaginal hysterectomy and undergoing hysterectomy for benign 
disease were randomly allocated to either abdominal or laparoscopic hysterectomy. 
Psychological wellbeing was evaluated using the PGWB-S and the McCoy scale was used to 
evaluate changes in sexuality. The effect of hysterectomy on sexuality tends to be less well 
defined than that of psychology with studies showing differing results. The authors in this 
study recognised the importance of sexuality as a key factor in quality of life measures. In 
using the McCoy scale to analyse sexuality, identifying sexual cognition rather than sexual 
behaviour, the authors aim to highlight the socioemotional aspects of sexuality which are at 
least as important as quantitative variables such as frequency of coitus in considering the 
whole concept of sexuality. The two main parameters were examined prior to surgery and 
one year after surgery and comparisons were made, both between individuals and also 
within and between the two patient groups. 

The authors could not demonstrate any significant differences between the two groups with 
respect to psychological differences or sexuality after one year. Psychological wellbeing did 
improve after surgery in both groups, as reported elsewhere in the literature, but was 
unaffected by mode of surgical approach. 

3.1.3 Vaginal versus abdominal hysterectomy 

Gütl et al. investigated the impact of vaginal and abdominal hysterectomy on women’s 
sexual behaviour, sexual dysfunction, body image and satisfaction with surgery in a 
prospective study involving 90 women. (Gütl et al., 2002) Data was collected at three points: 
one day before surgery, three months after surgery and two years after surgery. The 
questionnaires used were self-reported and included the Tübinger scale for sexual therapy 
(TSST), the self-developed sexual dysfunction scale (SDS), the relationship assessment scale 
(RAS German version) and the body image questionnaire (FBK). 

The results showed significant differences in women’s sexual behaviour and sexual 
dysfunction before and after hysterectomy which were independent of the surgical 
procedure performed. Women in both groups reported improvements in sexual desire, 
sexual activity and sexual intercourse three months and two years after surgery. Sexual 
dysfunction, dyspareunia, vaginismus, lack of orgasm and loss of sexual interest diminished 
significantly after surgery. Regression analysis revealed that postmenopausal status, 
severity of preoperative gynaecological complaints and frequency of sexual intercourse 
were the most important factors in improved sexual outcomes. Women in the abdominal 
hysterectomy group were dissatisfied with their body image because of the abdominal scars. 
They also tended to experience more pain and had longer recovery periods from surgery 
compared to women in the vaginal hysterectomy group. These results demonstrate that 
sexual behaviour alone is not a significant factor in choosing vaginal or abdominal surgery. 
Sexual behaviour is, however, an important element to consider when evaluating outcomes 
after any type of hysterectomy. 

In conclusion, it seems that hysterectomy has traditionally been thought to be associated 
with adverse psychiatric sequelae but studies coming to such conclusions have often been 
found to be methodologically flawed, many being retrospective analyses lacking conceptual 
clarity. With the use of more modern tools, entirely different conclusions have been reached. 
Unless women embark on hysterectomy with preoperative depression, in which case they 
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hormones in the patients. The authors failed to find any significant differences between the 
two groups in any of the psychometric tests. Both surgical methods were associated with 
significantly higher degrees of psychological wellbeing at 6 and 12 months postoperatively 
compared with preoperative levels. No association was found between psychological 
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prospective randomized multi-centre study. (Persson et al., 2006) Psychological functioning 
was measured one week preoperatively (baseline), then at five weeks and at six months 
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Ellström et al. evaluated changes in psychological wellbeing and sexuality 1 year after 
laparoscopic and abdominal hysterectomy. (Ellström et al., 2003) Seventy four women 
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reportedly unsuitable for vaginal hysterectomy and undergoing hysterectomy for benign 
disease were randomly allocated to either abdominal or laparoscopic hysterectomy. 
Psychological wellbeing was evaluated using the PGWB-S and the McCoy scale was used to 
evaluate changes in sexuality. The effect of hysterectomy on sexuality tends to be less well 
defined than that of psychology with studies showing differing results. The authors in this 
study recognised the importance of sexuality as a key factor in quality of life measures. In 
using the McCoy scale to analyse sexuality, identifying sexual cognition rather than sexual 
behaviour, the authors aim to highlight the socioemotional aspects of sexuality which are at 
least as important as quantitative variables such as frequency of coitus in considering the 
whole concept of sexuality. The two main parameters were examined prior to surgery and 
one year after surgery and comparisons were made, both between individuals and also 
within and between the two patient groups. 

The authors could not demonstrate any significant differences between the two groups with 
respect to psychological differences or sexuality after one year. Psychological wellbeing did 
improve after surgery in both groups, as reported elsewhere in the literature, but was 
unaffected by mode of surgical approach. 

3.1.3 Vaginal versus abdominal hysterectomy 

Gütl et al. investigated the impact of vaginal and abdominal hysterectomy on women’s 
sexual behaviour, sexual dysfunction, body image and satisfaction with surgery in a 
prospective study involving 90 women. (Gütl et al., 2002) Data was collected at three points: 
one day before surgery, three months after surgery and two years after surgery. The 
questionnaires used were self-reported and included the Tübinger scale for sexual therapy 
(TSST), the self-developed sexual dysfunction scale (SDS), the relationship assessment scale 
(RAS German version) and the body image questionnaire (FBK). 

The results showed significant differences in women’s sexual behaviour and sexual 
dysfunction before and after hysterectomy which were independent of the surgical 
procedure performed. Women in both groups reported improvements in sexual desire, 
sexual activity and sexual intercourse three months and two years after surgery. Sexual 
dysfunction, dyspareunia, vaginismus, lack of orgasm and loss of sexual interest diminished 
significantly after surgery. Regression analysis revealed that postmenopausal status, 
severity of preoperative gynaecological complaints and frequency of sexual intercourse 
were the most important factors in improved sexual outcomes. Women in the abdominal 
hysterectomy group were dissatisfied with their body image because of the abdominal scars. 
They also tended to experience more pain and had longer recovery periods from surgery 
compared to women in the vaginal hysterectomy group. These results demonstrate that 
sexual behaviour alone is not a significant factor in choosing vaginal or abdominal surgery. 
Sexual behaviour is, however, an important element to consider when evaluating outcomes 
after any type of hysterectomy. 

In conclusion, it seems that hysterectomy has traditionally been thought to be associated 
with adverse psychiatric sequelae but studies coming to such conclusions have often been 
found to be methodologically flawed, many being retrospective analyses lacking conceptual 
clarity. With the use of more modern tools, entirely different conclusions have been reached. 
Unless women embark on hysterectomy with preoperative depression, in which case they 
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are at increased risk of depression, psychiatric symptoms have been shown to be reduced 
following hysterectomy. This is consistent with findings of the Maryland Study (discussed 
above): the largest prospective study on the subject to date, which reported a substantial 
reduction in depression and anxiety levels after hysterectomy. (Rhodes et al., 1999)  

3.2 Preoperative psychiatric morbidity 

Psychiatric symptoms can arise as a result of physical illness but may also themselves 
influence both manifestation and outcome of the illness. The effects of hysterectomy provide 
a perfect example of this. 

Gath et al. in their paper published in 1982 reported a prospective case series on one 
hundred and fifty six women undergoing hysterectomy for benign disease. (Gath et al., 
1982) Psychiatric and social assessments were made at initial interview and four weeks 
before hysterectomy. Comparable follow-up interviews were then done at six months and 
again at 18 months postoperatively. The main standardised measure used was the Present 
State Examination or PSE. (Wing et al., 1974) Marriage and social adjustments were 
measured with the interview schedule devised by Brown and Rutter (1996) and elaborated 
by Quinton et al. (1976). Two self-explanatory questionnaires were used: the Eysenck 
Personality Inventory or EPI (Eysenck HJ & Eysenck SB, 1964) and the Profile Of Mood 
States or POMS (McNair & Lorr, 1964). 

There were three main findings reported by the author. The first was that levels of psychiatric 
morbidity fell significantly after hysterectomy as evidenced by PSE scores with similar 
postoperative improvements seen in mental state (measured using the POMS). Virtually all 
improvements were noted in the first six months after surgery. The second finding was that 
hysterectomy itself rarely, if ever, led to psychiatric disorders. The third finding was that levels 
of psychiatric morbidity, both before and after hysterectomy, were much higher than in the 
general population of women, though lower than in psychiatric patients. 

Gath et al. in their paper published in 1995, compared the findings of three studies carried 
out at intervals over the years 1975-1990. (Gath et al., 1995) The study was designed to 
answer two main questions. The first of these was whether levels of psychiatric morbidity 
had changed since their previous two studies of women undergoing hysterectomy for 
benign disease. Secondly, they aimed to examine the observed changes, if any, in levels of 
psychiatric morbidity were associated with demographic and social characteristics, duration 
and severity of menstrual symptoms, treatment with anti-menorrhagic medication, past 
psychiatric illnesses and women’s understanding and expectations. The three studies 
considered looked at different issues but each examined psychiatric issues among women 
undergoing hysterectomy for menorrhagia of benign origin. In all three studies level of 
psychiatric morbidity were measured before the operation and six months after the 
operation by means of the PSE and the EPI. 

Levels of psychiatric morbidity were found to have fallen significantly across the three 
studies with Study one reporting reductions from 58% to 26%, Study two also reporting 
reductions from 28% to 7% and with further reductions from 9% to 4% seen in Study three. 
This decline in psychiatric morbidity was independent of demographic and social 
characteristics, previous psychiatric history, family history of psychiatric illness, nature of 
menstrual complaints and the women’s understanding and expectations of the operation. 
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The authors concluded by reporting that levels of psychiatric morbidity have continued to 
fall in recent years. The last study in the series showed a doubling in the frequency of 
prescription of antimenorrhagic drugs compared with the first two studies, although this 
could be due to increased availability of these drugs. However, this increase in prescribing 
does not seem to explain the reduced psychiatric morbidity from hysterectomy procedures. 
The authors did not offer any positive explanation for the reduction but attributed it to a 
change in referral practices by general practitioners and gynaecologists. It may have been 
assumed that clinicians are less inclined to opt for hysterectomy in patients with 
psychological problems.  

3.3 Concomitant oophorectomy 

We propose to outline a little of the physiology regarding endocrine changes and resulting 
symptomatology after oophorectomy in premenopausal women as an appreciation of these 
mechanisms is central to understanding the potential for psychological and sexual as well as 
physical effects following bilateral oophorectomy before commenting on findings in the 
literature. 

In younger women during a normal menstrual cycle the ovaries produce oestradiol, 
testosterone and progesterone in a cyclical pattern under the control of Follicle Stimulating 
Hormone (FSH) and Luteinising Hormone (LH), both produced by the pituitary gland. Blood 
oestradiol levels remain well-preserved throughout a woman’s reproductive life. They may 
increase slightly in the approach to the menopause but are, in general, fairly stable until at 
least the late perimenopause. This increase is presumed to be in response to elevated FSH 
levels. However, the menopause transition is characterized by marked, and often dramatic, 
variations in FSH and oestradiol levels, and because of this, measurements of these hormones 
are not considered to be reliable guides to a woman's exact menopausal status.  

Menopause occurs due to a natural or surgical cessation of oestradiol and progesterone 
production by the ovaries, which are a key part of the endocrine system. These hormones 
are responsible for reproduction and also influence sexual behaviour. After menopause, 
oestrogen continues to be produced in other tissues, notably the ovaries but also in bone, 
blood vessels and even in the brain. The dramatic fall in circulating oestradiol levels at the 
time of menopause, however, impacts many tissues from brain to skin. 

In contrast to the sudden fall in oestradiol during menopause, the levels of total and free 
testosterone, as well as dehydroepiandrosterone sulfate (DHEAS) and androstenedione 
appear to decline fairly steadily with age. No effect of natural menopause on circulating 
androgen levels has been observed thus specific tissue effects of natural menopause cannot 
be attributed to loss of androgenic hormone production. Women who have had the ovaries 
surgically removed, damaged by chemotherapy or radiotherapy or who have undergone 
ovarian suppression with gonadotropins, however, do have loss of ovarian androgen 
production as a result. 

The decline of adrenal Dehydroepiandrosterone (DHEA) and DHEAS with age has been 
described by Labrie et al. and Ferrari et al. but the mechanism underlying this reduction is 
unclear. (Labrie et al., 1997; Ferrari et al., 2001) An alteration in adrenal zonation leaving the 
zona reticularis with lesser mass with advancing age has been described as a possible factor. 
(Parker et al., 1997) 
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hysterectomy itself rarely, if ever, led to psychiatric disorders. The third finding was that levels 
of psychiatric morbidity, both before and after hysterectomy, were much higher than in the 
general population of women, though lower than in psychiatric patients. 

Gath et al. in their paper published in 1995, compared the findings of three studies carried 
out at intervals over the years 1975-1990. (Gath et al., 1995) The study was designed to 
answer two main questions. The first of these was whether levels of psychiatric morbidity 
had changed since their previous two studies of women undergoing hysterectomy for 
benign disease. Secondly, they aimed to examine the observed changes, if any, in levels of 
psychiatric morbidity were associated with demographic and social characteristics, duration 
and severity of menstrual symptoms, treatment with anti-menorrhagic medication, past 
psychiatric illnesses and women’s understanding and expectations. The three studies 
considered looked at different issues but each examined psychiatric issues among women 
undergoing hysterectomy for menorrhagia of benign origin. In all three studies level of 
psychiatric morbidity were measured before the operation and six months after the 
operation by means of the PSE and the EPI. 

Levels of psychiatric morbidity were found to have fallen significantly across the three 
studies with Study one reporting reductions from 58% to 26%, Study two also reporting 
reductions from 28% to 7% and with further reductions from 9% to 4% seen in Study three. 
This decline in psychiatric morbidity was independent of demographic and social 
characteristics, previous psychiatric history, family history of psychiatric illness, nature of 
menstrual complaints and the women’s understanding and expectations of the operation. 
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The authors concluded by reporting that levels of psychiatric morbidity have continued to 
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prescription of antimenorrhagic drugs compared with the first two studies, although this 
could be due to increased availability of these drugs. However, this increase in prescribing 
does not seem to explain the reduced psychiatric morbidity from hysterectomy procedures. 
The authors did not offer any positive explanation for the reduction but attributed it to a 
change in referral practices by general practitioners and gynaecologists. It may have been 
assumed that clinicians are less inclined to opt for hysterectomy in patients with 
psychological problems.  
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We propose to outline a little of the physiology regarding endocrine changes and resulting 
symptomatology after oophorectomy in premenopausal women as an appreciation of these 
mechanisms is central to understanding the potential for psychological and sexual as well as 
physical effects following bilateral oophorectomy before commenting on findings in the 
literature. 

In younger women during a normal menstrual cycle the ovaries produce oestradiol, 
testosterone and progesterone in a cyclical pattern under the control of Follicle Stimulating 
Hormone (FSH) and Luteinising Hormone (LH), both produced by the pituitary gland. Blood 
oestradiol levels remain well-preserved throughout a woman’s reproductive life. They may 
increase slightly in the approach to the menopause but are, in general, fairly stable until at 
least the late perimenopause. This increase is presumed to be in response to elevated FSH 
levels. However, the menopause transition is characterized by marked, and often dramatic, 
variations in FSH and oestradiol levels, and because of this, measurements of these hormones 
are not considered to be reliable guides to a woman's exact menopausal status.  

Menopause occurs due to a natural or surgical cessation of oestradiol and progesterone 
production by the ovaries, which are a key part of the endocrine system. These hormones 
are responsible for reproduction and also influence sexual behaviour. After menopause, 
oestrogen continues to be produced in other tissues, notably the ovaries but also in bone, 
blood vessels and even in the brain. The dramatic fall in circulating oestradiol levels at the 
time of menopause, however, impacts many tissues from brain to skin. 

In contrast to the sudden fall in oestradiol during menopause, the levels of total and free 
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production as a result. 

The decline of adrenal Dehydroepiandrosterone (DHEA) and DHEAS with age has been 
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The perimenopausal years in a woman’s life involve a gradual change in ovarian function, 
leading to decreased fertility, a marked reduction in steroidogenesis, the menopause and the 
subsequent involuntary changes due to oestrogen deficiency. In gynaecological practice, 
both ovaries may be removed at the time of hysterectomy or at other points for various 
reasons such as cancer, endometriosis and pelvic inflammatory disease. Ovaries are 
sometimes removed on the presumption that they have ceased to perform and could 
become the seat of neoplastic changes. Women undergoing this operation experience almost 
immediate endocrinological effects and are at risk of the consequent symptoms. 

If oophorectomy is performed before the menopause has occurred, the circulating levels of 
oestradiol will quickly fall to levels similar to those seen in postmenopausal women. Serum 
levels of FSH and LH start to rise and reach peak values six to eight weeks after surgery. 
These findings have been confirmed by studies looking at urinary excretion of 
gonadotrophins and oestrogens. The appearance of vasomotor symptoms is one of the first 
clinical indicators of reduced serum oestradiol levels and may occur within the first week of 
surgery. After the ovaries are removed the main source of oestradiol remaining is the 
adrenal cortex– principally through the secretion of androstenedione and the aromatization 
of this steroid in peripheral and growth-responsive tissue. A significant reduction is seen in 
levels of testosterone immediately after oophorectomy, but within five years of surgery or 
menopause the difference is minimal. (Shifren & Avis, 2007) 

With this background, we now move on to the recent literature regarding oophorectomy 
and psychological wellbeing after hysterectomy. 

By comparing the effects of hysterectomy alone with those of hysterectomy and bilateral 
salpingo-oophorectomy (BSO) it is possible to study the effects of oophorectomy on 
psychological wellbeing. Nathorst-Boos et al. published a small retrospective observational 
cohort study comparing oophorectomised women receiving oestrogen replacement therapy, 
oophrectomised women not receiving oestrogen replacement and women whose ovaries 
were conserved. (Nathorst-Boos et al., 1993) This was a Swedish study including all the 
women aged 47 to 55 years who had undergone total abdominal hysterectomy for benign 
disease in a single centre between 1984 and 1988. Approximately 100 women participated in 
the trial, doing so 3 years, on average, after surgery. On the basis of the Psychological 
General Well-Being Schedule (PGWB-S) women in the hysterectomy with BSO category 
reported significantly more anxiety and depression and less positive wellbeing than women 
whose ovaries had been preserved. As the investigators did not perform an assessment prior 
to surgery, they could not control for presurgical differences among the groups of women 
and this constituted the major limitation of the study. 

A prospective observational study by Aziz et al. in 2005 again compared psychological 
wellbeing in women following hysterectomy alone versus hysterectomy with BSO. (Aziz et 
al., 2005a)This was done in a group of perimenopausal women aged 45 to 55 years, who 
were scheduled to undergo the surgery for benign disease at a Swedish hospital. All women 
in the group were sexually active and free from psychiatric disease preoperatively. Of the 
362 women initially enrolled in the study, 106 underwent concurrent BSO and 89% of these 
went on to complete the one-year study.  

Postoperatively, all oophorectomised women and those who had undergone hysterectomy 
only but were experiencing climacteric symptoms were recommended to commence 
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oestrogen replacement therapy. The McCoy Sexual Rating Scale and the PGWB-S were 
administered and hormone levels were measured both 2 months before and one year after 
surgery. The general wellbeing of the two groups did not differ, either before surgery or at 
one-year follow-up. Postoperatively, both groups displayed increased wellbeing in terms of 
mood, general health and total wellbeing scores. The hysterectomy-only group had 
increased vitality and the hysterectomy plus oophorectomy group showed increased 
positive wellbeing and decreased anxiety. 

Farquhar et al. carried out a prospective study comparing women 46 years or younger who 
had conservation of at least one ovary with women who had hysterectomy and BSO. 
(Farquhar et al., 2006) Using the Center for Epidemiological Studies-Depression (CES-D) 
scale, they found decreased levels of depression in both groups after surgery compared with 
preoperative levels. The rate of depression amongst women who underwent BSO was found 
to be significantly higher than that for women in whom at least one ovary was conserved 
(67% compared with 43%). This difference persisted even after three years (50% compared 
with 27%).  

These differences between the findings of Farquhar et al. and those of Aziz et al. earlier 
could have a few explanations. Firstly, the later study involved women of a younger age 
group and secondly, the presurgical assessments were completed two to three months prior 
to surgery in the first study but only one week before surgery in the study by Farquhar et al. 
Neither studies randomly assigned women to treatment, which makes comparisons 
difficult. Farquhar et al. also reported that women who underwent BSO were often 
nulliparous, more likely to have an abdominal hysterectomy, and more likely to have 
abdominal pain. This again highlights the limitations of observational studies in which 
patients choose their treatment and may help to explain the disparity in results. 

Before moving on to analyse the effects of concomitant oophorectomy on sexuality it is 
interesting to note that traditional views of women’s sexual response and desire have in 
recent years been questioned. Sexual desire, being primarily an emotion, is a psychological 
entity but also incorporates biological elements. It is expected that gynaecologists accept 
sexual difficulties as a legitimate women’s health issue and are able to address them 
accordingly. This includes open discussion of potential effects of any planned surgery on the 
patient’s sexual life.  

The Maryland Women’s Health Study examined women’s sexual function after bilateral 
salpingo-oophorectomy (BSO) and compared this with sexual function in the women who 
had opted to keep their ovaries. (Rhodes et al., 1999) Removal of the ovaries generally 
results in a 50% reduction in circulating androgen levels. As testosterone plays a key role in 
sexuality and is an important hormone in the physiology of sexual desire, comparing libido 
and sexual response after hysterectomy with and without concurrent BSO is useful in 
assessing the part of testosterone in female sexual function. In considering the effects of 
hysterectomy and BSO on sexual function Rhodes et al. concluded that, after adjusting for 
age and for patients who had not been experiencing orgasms before surgery, only 
preoperative depression and BSO were associated with anorgasmia after hysterectomy. 

Nathorst-Boos et al. found no significant difference in the frequency of intercourse or 
orgasm, dyspareunia, arousal, or partner satisfaction between women after hysterectomy 
with or without BSO. (Nathorst-Boos et al., 1993) There was, however, a difference in libido 
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oestrogen replacement therapy. The McCoy Sexual Rating Scale and the PGWB-S were 
administered and hormone levels were measured both 2 months before and one year after 
surgery. The general wellbeing of the two groups did not differ, either before surgery or at 
one-year follow-up. Postoperatively, both groups displayed increased wellbeing in terms of 
mood, general health and total wellbeing scores. The hysterectomy-only group had 
increased vitality and the hysterectomy plus oophorectomy group showed increased 
positive wellbeing and decreased anxiety. 

Farquhar et al. carried out a prospective study comparing women 46 years or younger who 
had conservation of at least one ovary with women who had hysterectomy and BSO. 
(Farquhar et al., 2006) Using the Center for Epidemiological Studies-Depression (CES-D) 
scale, they found decreased levels of depression in both groups after surgery compared with 
preoperative levels. The rate of depression amongst women who underwent BSO was found 
to be significantly higher than that for women in whom at least one ovary was conserved 
(67% compared with 43%). This difference persisted even after three years (50% compared 
with 27%).  

These differences between the findings of Farquhar et al. and those of Aziz et al. earlier 
could have a few explanations. Firstly, the later study involved women of a younger age 
group and secondly, the presurgical assessments were completed two to three months prior 
to surgery in the first study but only one week before surgery in the study by Farquhar et al. 
Neither studies randomly assigned women to treatment, which makes comparisons 
difficult. Farquhar et al. also reported that women who underwent BSO were often 
nulliparous, more likely to have an abdominal hysterectomy, and more likely to have 
abdominal pain. This again highlights the limitations of observational studies in which 
patients choose their treatment and may help to explain the disparity in results. 

Before moving on to analyse the effects of concomitant oophorectomy on sexuality it is 
interesting to note that traditional views of women’s sexual response and desire have in 
recent years been questioned. Sexual desire, being primarily an emotion, is a psychological 
entity but also incorporates biological elements. It is expected that gynaecologists accept 
sexual difficulties as a legitimate women’s health issue and are able to address them 
accordingly. This includes open discussion of potential effects of any planned surgery on the 
patient’s sexual life.  

The Maryland Women’s Health Study examined women’s sexual function after bilateral 
salpingo-oophorectomy (BSO) and compared this with sexual function in the women who 
had opted to keep their ovaries. (Rhodes et al., 1999) Removal of the ovaries generally 
results in a 50% reduction in circulating androgen levels. As testosterone plays a key role in 
sexuality and is an important hormone in the physiology of sexual desire, comparing libido 
and sexual response after hysterectomy with and without concurrent BSO is useful in 
assessing the part of testosterone in female sexual function. In considering the effects of 
hysterectomy and BSO on sexual function Rhodes et al. concluded that, after adjusting for 
age and for patients who had not been experiencing orgasms before surgery, only 
preoperative depression and BSO were associated with anorgasmia after hysterectomy. 

Nathorst-Boos et al. found no significant difference in the frequency of intercourse or 
orgasm, dyspareunia, arousal, or partner satisfaction between women after hysterectomy 
with or without BSO. (Nathorst-Boos et al., 1993) There was, however, a difference in libido 
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between the groups, with women retaining their ovaries significantly more likely to report 
either the same or better libido. Conversely, women were significantly more likely to report 
a worsening in libido after BSO in comparison to women who retained their ovaries. This 
worsening was seen even in women who were using oestrogen replacement therapy after 
their surgery. 

In an earlier retrospective observational study by the same authors, worsening was seen in 
the sexual lives of women who had undergone BSO. (Nathorst-Boos et al., 1992) The authors 
failed to find any correlations in this study between levels of total testosterone, 
androstenedione, or DHEAS and any of the psychological or sexual variables examined. 

Aziz et al. also compared sexual function in women after hysterectomy with function after 
hysterectomy with BSO in another study done in 2005. (Aziz et al. 2005b) Due to the 
prospective nature of this trial, the investigators were able to assess baseline sexual function 
before hysterectomy as well as after the surgery. Interestingly, women who opted to retain 
their ovaries had significantly higher preoperative scores on most measures of sexual 
function and this advantage continued when assessed one year after hysterectomy. 
Measures considered included sexual arousal, satisfaction, enjoyment, and orgasmic 
frequency. 

When differences between preoperative and postoperative scores were calculated and 
compared for the two groups, however, the hysterectomy only group scored significantly 
less than the group who had also undergone concurrent BSO. It is possible, given these 
findings, that the earlier reported poorer sexual function after hysterectomy with concurrent 
BSO compared with hysterectomy alone may be explained by a confounding selection bias, 
with women with poorer baseline sexual function being more likely to opt for BSO at the 
time of hysterectomy. No correlations were found between changes in androgen levels 
postoperatively and measures of psychological wellbeing or sexuality. 

Bellerose conducted as part of his PhD thesis a study on five groups of women with ages 
between 35 and 55 years. (Bellerose & Binik, 1993) The groups included a nonsurgical 
control group, a hysterectomy only group, and three hysterectomy plus BSO groups: 
women untreated postoperatively, women on oestrogen replacement therapy 
postoperatively, and women on combined androgen-oestrogen replacement therapy 
postoperatively. The study comprised two separate sessions: an interview/questionnaire 
session and a sexual arousal session. The interview/questionnaire session assessed mood, 
body image and sexual functioning. In a second session completed by 45% of subjects a 
vaginal photoplethysmograph, (Sintchak & Geer, 1975) an instrument used to indirectly 
measure sexual arousal, measured vaginal blood flow in response to an erotic stimulus 
while subjects concurrently monitored subjective arousal. Overall, the groups of women 
who had undergone hysterectomy with BSO, both with no postoperative treatment and 
with postoperative oestrogen replacement had significantly lower self-reported desire and 
arousal than the remaining three groups. Body image was significantly poorer in the 
untreated hysterectomy plus BSO group. Furthermore, a third of the control group reported 
positive changes in body image and sexuality in the previous five years. This effect was 
attenuated in the hysterectomy only group, the hysterectomy and combined therapy group, 
and the hysterectomy and oestrogen replacement group. No significant differences were 
reported in mood, vaginal blood flow and subjective arousal to an erotic stimulus. 
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A majority of studies demonstrate improvements in sexual functioning after hysterectomy 
for benign disease. Several studies have suggested that concurrent BSO does not have any 
effect on sexual functioning but others have refuted these claims postulating that adverse 
effects of BSO on libido and orgasmic response are caused by the postoperative decline in 
circulating androgens levels. The reasons behind this apparent lack of consensus have been 
alluded to earlier and are perhaps rooted in the deficiency in randomised controlled trials in 
this field. Women should therefore be informed that although the majority of studies into 
oophorectomy have not demonstrated any adverse effects on sexuality, some women may 
suffer from the sudden and significant decline in ovarian hormones. Although many forms 
of hormone replacement therapy are available to treat hot flushes, sleep deprivation and 
vaginal dryness, only testosterone has been shown to be effective in the treatment of 
hypoactive sexual disorders. 

Preoperative counselling is essential in enabling women to make well-informed decisions 
regarding postoperative hormone replacement bearing in mind the recommendations of the 
Women’s Health Initiative Study. Women should also be informed that the majority of 
women undergoing hysterectomy for benign disease will experience improved 
psychological wellbeing and improvements in sexual function postoperatively. Women with 
preoperatively depression or sexual problems have an increased risk of worsening mood, 
libido and sexual response after the surgery. Additionally, it may be worth discussing the 
fact that psychologically healthy women without sexual problems can usually maintain a 
similar or perhaps even better quality of life post-hysterectomy than that which they 
enjoyed prior to the surgery. 

3.4 Sexual abuse 

Hendricks-Matthews reported a case in 1991 of a 33-year-old attorney scheduled for a 
vaginal hysterectomy who presented to hospital with panic attacks. (Hendricks-Matthews, 
1991) She experienced feeling numb as she looked around at other women in a store. She 
also spoke of feeling very isolated and different from other women around her and kept 
pondering the upcoming loss of her womb. She later confessed to having the same feelings 
of being different and isolated from other women when she was raped at knifepoint at the 
age of 21. 

During her counselling sessions she was embarrassed by her “crazy thoughts” as she 
realised her fears about her upcoming surgery, yet she felt unable to calm herself. Her fears 
and anxiety were compounded by the fact that she would be under a general anaesthetic 
during the procedure and would not have any control over what would be done to her 
body. 

This woman had had no prior counselling regarding her sexual abuse. She had been 
relatively successful in trying to forget her past experiences until the reality of her upcoming 
hysterectomy made it almost impossible for her to repress the thoughts of the trauma. 

Depression and sexual dysfunction are two of the most widely recognized consequences of 
sexual assualt. (Briere & Runtz, 1988; Finkelhor, 1990; Kroll 1988; Lowery, 1987) Being 
sexually active does not necessarily mean that the survivor has resolved a sexually 
traumatic experience. (Mackey et al., 1992) In fact, Karasu has warned that such problems, 
being unrevealed, are also likely to be unresolved. (Karasu, 1990) 
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Medical literature had previously been divided on whether women experience 
psychological disturbance after hysterectomy. Whereas with the introduction of prospective 
studies this controversy seems to have subsided, there is no controversy regarding the fact 
that women with pre-existing psychological problems will have poorer outcomes post-
hysterectomy. The violence associated with rape and sexual abuse is a cause of major health 
and social problems in the modern world and the incidence of these events is sadly rising. 
There is consequently a requirement for healthcare providers to identify women who may 
be at risk of such postoperative psychological sequelae.  

Hendricks-Matthews, in reporting the above case, emphasises this fact, highlighting the 
increased needs of women with unresolved sexual abuse issues as surgery may re-evoke 
negative feelings which had previously been suppressed. 

This issue was also discussed by Briere and Runtz who stated that that it is not uncommon for 
survivors of abuse to dissociate themselves from the experience until a triggering event occurs, 
of which hysterectomy is a prime example. (Briere & Runtz, 1988) It is therefore 
understandable in such cases that patients have not only to cope with the stress of surgery but 
also with the burden of all the negative memories associated with the abusive experience. 

Hendricks-Matthews also draws parallels between hysterectomy and sexual abuse in terms 
of violation of bodily boundaries, loss of control, disruption of sexual identity, society 
viewing a woman differently from how she was before and, in vaginal hysterectomy, the 
similarity of vaginal pain afterwards. It is suggested that women’s previous defences of 
repression, minimisation, and denial may crumble during the crisis of surgery and bring 
buried effects flooding through, usually in the form of symptom formation, psychological 
distress, or both. 

Ruth Wukasch, in 1996, conducted a cross-sectional study to examine the impact of a history 
of rape and/or incest on the post-hysterectomy experience stating that, where many events 
in women’s lives influence their psychological response to medical interventions. (Wukasch, 
1996) A special subgroup of women with negative sexual experiences was identified from a 
larger study looking at women’s post-hysterectomy experiences. The decision to explore this 
subgroup was the result of the finding that a large number of women in the group had been 
subjected to negative sexual experiences.  

In the retrospective cross-sectional study, participants were interviewed at 6, 12, 18, and 24 
months after their elective hysterectomies, with a grace period of 4 weeks on either side of 
these time intervals. The time intervals were selected after a review of several studies 
examining various time periods in the measurement of sexual and emotional adjustment to 
a hysterectomy. (Gath et al., 1981; Polivy, 1974; Richards, 1978, Travis, 1988) Polivy 
suggested that it was during the period of 12-24 months after a hysterectomy that a woman 
might experience the most distress. 

The post-hysterectomy questionnaire developed and used by the author was a three-part 
questionnaire which took the form of a semi-structured interview with some open-ended 
questions and prompts and some exploration of fixed categories. Part one determined which 
surgical procedures were undertaken and looked at recovery and the impact such surgery 
might have on her sexual functioning preoperatively and during hospitalization. Part two 
focused on the impact the hysterectomy had on the patient’s sexuality and part three elicited 
demographic details. 
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The personal reflections on the ‘My Hysterectomy Experience’ scale, devised by the author 
specifically for this study, focused on four perceptions of experience: body image, effects of 
the hysterectomy, the decision to have a hysterectomy and feelings about physicians. The 
CES-D scale, also used in this study, measured the current levels of depression. 

Another standardised, self-evaluation questionnaire used was the The Derogatis Sexual 
Functioning Inventory (DSFI) which looks at levels of sexual functioning and global sexual 
satisfaction as well as psychological symptoms and affects related to sexual 
functioning.(Derogatis, 1975) The main areas this tool assesses are 1) general sexual 
knowledge, 2) types of sexual behaviour experienced, 3) drive for and real and ideal 
frequency of various sexual behaviours, 4) sexual attitudes, 5) psychological symptoms, 6) 
affect, both positive and negative, 7) gender role, 8) sexual fantasies, 9) body image, 10) 
degree of satisfaction with one’s current sexual relationship. 

There were no significant differences in sexual functioning or satisfaction with the decision 
to have a hysterectomy between the abused and the non-abused women. Significantly 
higher levels of depression were seen in women with a history of abusive sexual experiences 
compared with non-abused women. Importantly, there was a significant relationship 
between the two time-interval groups and levels of depression: the abused women were 
more depressed in the first year after hysterectomy than were women who had not been 
sexually abused. However, in the second year there were no significant differences in 
depression level between the two groups. 

The first finding, that abused women were more depressed than non-abused women and 
had more negative affective symptoms, supports findings by Hendricks-Matthews that 
sexual assault could precipitate post-hysterectomy psychological sequelae. In view of the 
current high incidence of sexual abuse in the female population, it is important to consider 
the additional burden faced by such women when undergoing hysterectomy. 

Wukasch emphasises the need to ask patients specifically about a history of negative sexual 
experiences prior to planning for hysterectomy as this information, being sensitive, is 
unlikely to be volunteered. On uncovering a positive history of sexual abuse specific 
preoperative counselling regarding the woman’s thoughts, fears and fantasies about the 
forthcoming surgery should be undertaken. 

In conclusion, hysterectomy is one of the most commonly performed gynaecological 
operations worldwide and has unique emotional, medical, social, and sexual significance for 
many women. All health care professionals must understand the consequences for women 
(particularly women with the additional burden of negative sexual experience) and develop 
ways to provide valid information, education and affirmation to these women before and 
after a hysterectomy. Family physicians have an important role in the perioperative journey, 
eliciting any history of sexual abuse, offering counselling and support throughout and 
coordinating further multidisciplinary support as required. 

3.5 Comparison between alternative forms of treatment for menorrhagia 

One of the major limitations of research in the field of quality of life assessment and sexual 
dysfunction is the over-reliance on observational studies. Randomized controlled trials in 
this field are difficult to perform, but in spite of the challenges a few trials have been 
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conducted and reported comparing outcomes in women randomly assigned to either 
hysterectomy or medical treatment for menorrhagia. 

One such reported study has been conducted by Kupperman et al., who randomly assigned 
63 premenopausal women (aged between 30 and 50 years) with abnormal uterine bleeding 
for a median of four years to hysterectomy or expanded medical treatment with oestrogen 
and/or progesterone and/or a prostaglandin synthetase inhibitor. (Kupperman et al., 2004) 
The primary outcome was mental health, measured by the Mental Component Summary 
(MCS) of the RAND 36-Item Short-Form Health Survey (SF-36). Secondary outcomes 
included physical health, measured by the Physical Component Summary (PCS), symptom 
resolution and satisfaction, body image, and sexual functioning, as well as other aspects of 
mental health and general health perceptions. At six months, women in the hysterectomy 
group had greater improvement in MCS scores than women in the medicinal management 
group. They also had greater improvements in symptom resolution, symptom satisfaction, 
interference with sex, sexual desire, health distress, sleep problems, overall health, and 
satisfaction with health. By the end of the study, 53% of the women in the medicine group 
had requested and received hysterectomy and these women reported improvements in 
quality of life outcomes during the two years which were similar to those reported by 
women randomised to the hysterectomy group. Women who continued medical treatment 
also reported some improvements with the result that most differences between randomised 
groups at the end of the study were no longer statistically significant in the intention-to-treat 
analysis. 

Hurskainen et al. randomly assigned two hundred and thirty six women complaining of 
menorrhagia to hysterectomy or treatment with a levonorgestrel intrauterine system 
releasing 20 micrograms of levonorgestrel on a daily basis and monitored all the women for 
five years. (Hurskainen et al., 2004) Health-related quality of life (HRQL), as measured by 
the 5-Dimensional EuroQol and other measures of psychosocial well-being (anxiety, 
depression, and sexual function) measured by the SF-36, were assessed in all the women. 
After five years of follow-up, both groups showed improved quality of life scores as well as 
decreases in anxiety and depression. There were no significant differences in these measures 
between the two groups, although 42% of women in the levonorgestrel intrauterine system 
group eventually underwent hysterectomy. Sub-analysis revealed that women in the 
levonorgestrel intrauterine system group had poorer baseline measurements in many of the 
considered factors.  

Alexander et al., in a prospective randomised controlled trial, compared in psychiatric and 
psychological terms the outcome of endometrial ablation and hysterectomy for the 
treatment of dysfunctional uterine bleeding. (Alexander et al., 1996) Two hundred and four 
women with dysfunctional uterine bleeding who would otherwise have all undergone 
hysterectomy were randomised to either hysterectomy or endometrial ablation, which was 
carried out either by transcervical resection or by laser ablation of the endometrium. The 
main outcome measures considered were mental state, marital relationship, psychosocial 
and sexual adjustment in assessments conducted before the operation and one month, six 
months, and 12 months postoperatively. The four questionnaires that were used included 
the Eysenck personality questionnaire, the Hospital Anxiety and Depression Scale, the 
Psychosocial Adjustment to Illness Scale, and the Golombok Rust Inventory of Marital State. 
(Eysenck & Eysenck, 1964; Zigmond & Snaith, 1983; Derogatis, 1986; Rust et al., 1986)  
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Both treatments for dysfunctional uterine bleeding significantly reduced anxiety and 
depression present before the operation and there were no differences in mental health 
between the groups at 12 months. There were no links between hysterectomy and 
postoperative psychiatric illness. In terms of sexual interest, 46 out of a total of 185 women 
studied (25%) reported a loss of sexual interest with 50 out of 185 (27%) reporting increased 
sexual interest. There was no difference in postoperative level of sexual interest between the 
two procedures. Marital relationships were found to be unaffected by surgery. Personality 
and duration of dysfunctional uterine bleeding played no significant part in determining 
treatment outcome. 

3.6 Hysterectomy in malignant disease 

A large amount of research has been undertaken on the psychological and sexual aspects of 
hysterectomy for benign disease. This has, in most cases, found hysterectomy to have 
positive effects on psychological, sexual and quality of life indices. Discussion of 
hysterectomy is not complete without discussing hysterectomy for malignant disease. The 
existing literature on hysterectomy due to cervical or endometrial cancer tends to depict 
more negative postoperative outcomes than those seen thus far. In further analysing the 
various factors involved, however, we realise that these findings may not necessarily solely 
reflect the effects of hysterectomy per se.  

Sexuality is central to quality of life and wellbeing, during the disease-free stage of the 
illness at least. Psychological function is clearly affected by gynaecological cancer and its 
treatment in concert with the physical sequelae. Threats to sexual identity and self-esteem, 
personal control over body functions, intimacy, relationship stability and the potential 
termination of reproductive capacity have all been implicated in negative effects on sexual 
function after cancer and its treatment. In many cases these effects could be more salient to 
women than the effect of the surgery itself. Additionally, changes in emotional wellbeing, 
for example the experiences of depression, anxiety, anger, and fatigue relating both to the 
fact of diagnosis as well as the physical illness symptoms can affect sexuality indirectly. 

Research on appropriate interventions targeting these acquired sexual arousal complaints is 
sparse. There is little or no evidence for physical interventions aimed at addressing sexual 
issues and, in any case, such interventions would rarely address the significant 
psychological concerns emerging from cancer surgery. Postoperative counselling and 
support for cancer is extensively available but education about sexual physiology and about 
potential physical and psychological changes pertaining to sexuality in the disease is still 
limited, if available at all. Women are generally dissatisfied with the lack of attention given 
to such concerns. (Butler et al., 1998) 

Capone et al. has reported that psychoeducation, combining education and information 
with elements of psychological therapy, significantly improves frequency of coital activity. 
(Capone et al., 1980) Robinson et al. also found that psychoeducation enhances compliance 
with sexual rehabilitation, reduce fear about intercourse, and improve sexual knowledge 
among early stage cancer patients. 

Brotto et al. studied the efficacy of psychoeducational intervention to evoke sexual 
awareness, teach arousal-enhancing techniques, and facilitate capacity for change in various 
sexual functions. (Brotto et al., 2008) The primary endpoint of the study was sexual arousal 
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the 5-Dimensional EuroQol and other measures of psychosocial well-being (anxiety, 
depression, and sexual function) measured by the SF-36, were assessed in all the women. 
After five years of follow-up, both groups showed improved quality of life scores as well as 
decreases in anxiety and depression. There were no significant differences in these measures 
between the two groups, although 42% of women in the levonorgestrel intrauterine system 
group eventually underwent hysterectomy. Sub-analysis revealed that women in the 
levonorgestrel intrauterine system group had poorer baseline measurements in many of the 
considered factors.  

Alexander et al., in a prospective randomised controlled trial, compared in psychiatric and 
psychological terms the outcome of endometrial ablation and hysterectomy for the 
treatment of dysfunctional uterine bleeding. (Alexander et al., 1996) Two hundred and four 
women with dysfunctional uterine bleeding who would otherwise have all undergone 
hysterectomy were randomised to either hysterectomy or endometrial ablation, which was 
carried out either by transcervical resection or by laser ablation of the endometrium. The 
main outcome measures considered were mental state, marital relationship, psychosocial 
and sexual adjustment in assessments conducted before the operation and one month, six 
months, and 12 months postoperatively. The four questionnaires that were used included 
the Eysenck personality questionnaire, the Hospital Anxiety and Depression Scale, the 
Psychosocial Adjustment to Illness Scale, and the Golombok Rust Inventory of Marital State. 
(Eysenck & Eysenck, 1964; Zigmond & Snaith, 1983; Derogatis, 1986; Rust et al., 1986)  
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Both treatments for dysfunctional uterine bleeding significantly reduced anxiety and 
depression present before the operation and there were no differences in mental health 
between the groups at 12 months. There were no links between hysterectomy and 
postoperative psychiatric illness. In terms of sexual interest, 46 out of a total of 185 women 
studied (25%) reported a loss of sexual interest with 50 out of 185 (27%) reporting increased 
sexual interest. There was no difference in postoperative level of sexual interest between the 
two procedures. Marital relationships were found to be unaffected by surgery. Personality 
and duration of dysfunctional uterine bleeding played no significant part in determining 
treatment outcome. 

3.6 Hysterectomy in malignant disease 

A large amount of research has been undertaken on the psychological and sexual aspects of 
hysterectomy for benign disease. This has, in most cases, found hysterectomy to have 
positive effects on psychological, sexual and quality of life indices. Discussion of 
hysterectomy is not complete without discussing hysterectomy for malignant disease. The 
existing literature on hysterectomy due to cervical or endometrial cancer tends to depict 
more negative postoperative outcomes than those seen thus far. In further analysing the 
various factors involved, however, we realise that these findings may not necessarily solely 
reflect the effects of hysterectomy per se.  

Sexuality is central to quality of life and wellbeing, during the disease-free stage of the 
illness at least. Psychological function is clearly affected by gynaecological cancer and its 
treatment in concert with the physical sequelae. Threats to sexual identity and self-esteem, 
personal control over body functions, intimacy, relationship stability and the potential 
termination of reproductive capacity have all been implicated in negative effects on sexual 
function after cancer and its treatment. In many cases these effects could be more salient to 
women than the effect of the surgery itself. Additionally, changes in emotional wellbeing, 
for example the experiences of depression, anxiety, anger, and fatigue relating both to the 
fact of diagnosis as well as the physical illness symptoms can affect sexuality indirectly. 

Research on appropriate interventions targeting these acquired sexual arousal complaints is 
sparse. There is little or no evidence for physical interventions aimed at addressing sexual 
issues and, in any case, such interventions would rarely address the significant 
psychological concerns emerging from cancer surgery. Postoperative counselling and 
support for cancer is extensively available but education about sexual physiology and about 
potential physical and psychological changes pertaining to sexuality in the disease is still 
limited, if available at all. Women are generally dissatisfied with the lack of attention given 
to such concerns. (Butler et al., 1998) 

Capone et al. has reported that psychoeducation, combining education and information 
with elements of psychological therapy, significantly improves frequency of coital activity. 
(Capone et al., 1980) Robinson et al. also found that psychoeducation enhances compliance 
with sexual rehabilitation, reduce fear about intercourse, and improve sexual knowledge 
among early stage cancer patients. 

Brotto et al. studied the efficacy of psychoeducational intervention to evoke sexual 
awareness, teach arousal-enhancing techniques, and facilitate capacity for change in various 
sexual functions. (Brotto et al., 2008) The primary endpoint of the study was sexual arousal 
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and secondary endpoints were orgasm, sexual desire, sexual distress, relationship 
satisfaction, depressive symptoms and quality of life. The authors also compared women 
with cervical cancer with those with endometrial cancer to assess possible differential 
effects. 

A brief, three-session psychoeducational intervention targeting female sexual arousal 
disorder in women with early stage gynaecological cancer was first developed and pilot 
tested. Twenty-two women participated in the total of four sessions. The intervention 
consisted of three one-hour sessions combining elements of cognitive and behavioural 
therapy with education and mindfulness training. Women completed questionnaires and 
underwent physiological measurement of genital arousal pre- and post-intervention 
(sessions one and four) and participated in a semi-structured interview (session four) during 
which their feedback was elicited. Significant positive effects were seen in terms of sexual 
desire, arousal, orgasm, satisfaction, sexual distress, depression and overall wellbeing and 
trends towards improved physiological genital arousal and perceived genital arousal were 
also displayed. These findings suggest that a brief three-session intervention can 
significantly improve aspects of sexual response, mood, and quality of life in gynaecological 
cancer patients. It also carries implications for establishing the components of the program 
for women with female sexual arousal disorders. 

We now move on to looking specifically at hysterectomy carried out for malignant disease. 
This analysis, as we discussed previously, reveals the negative psychological and sexual 
impact of such surgery in contrast to positive outcomes seen with hysterectomy for other 
indications. When compared with a control group of women undergoing surgery for benign 
disease, radical hysterectomy for cervical cancer has been seen to produce significantly more 
lubrication problems, decreases in postoperative sexual activity, impairment in all phases of 
the sexual response cycle and an increase in diagnosable sexual dysfunctions. (Grumann et 
al., 2001; Kylstra et al., 1999) 

Both physical and physiological mechanisms are involved in these negative effects. In a 
comparative study followed up over one year looking at women undergoing radical 
hysterectomy versus a healthy control group the cancer patients experienced significant 
impairment in genital arousal and negative genital sensations despite no differences in 
frequency of intercourse. The genital problems reported in these studies included 
lubrication difficulties, reduced vaginal length and elasticity and more importantly and 
distressingly, absence of genital swelling in more than half of sexual encounters. Impaired 
vaginal blood flow in response to sexual stimuli following radical hysterectomy has been 
quantified using a vaginal photoplethysmograph (Maas et al., 2002): these changes have 
been linked to autonomic nerve damage. (Butler-Manuel et al., 2000, 2002) 

The radical trachelectomy, a fertility preserving surgery, has increasingly been used as a safe 
alternative to radical hysterectomy with similar recurrence rates for early stage cervical 
cancer in women of childbearing age. Radical trachelectomy offers hope for future child 
bearing with promising obstetric outcomes. These hopes and concerns are obviously 
associated with significant psychological and quality of life issues, the impacts of which are 
not fully understood. Carter et al. prospectively assessed and described the emotional, 
sexual and quality of life concerns of women with early-stage cervical cancer undergoing 
surgery. (Carter et al., 2010) A group of 71 women, consented for either radical 
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trachelectomy or radical hysterectomy were enrolled for the study preoperatively in this 
two-year study. Participants completed a preoperative survey addressing sexual 
functioning, mood, distress, quality of life, and issues of fertility and treatment choice, 
which were explored by qualitative means. Follow-up questionnaires were completed at 
approximately 3, 6, 12, 18 and 24 months post-surgery. 

The surveys used included the Functional Assessment of Cancer Therapy (FACT) scale, the 
Center for Epidemiological Studies Depression Scale (CES-D), the Impact of Event Scale 
(IES), the Female Sexual Function Index (FSFI) and background/medical information forms. 

At preoperative assessment, women opting for radical hysterectomy reported greater 
concern about cancer recurrence than those undergoing radical trachelectomy. Of the 
women undergoing radical hysterectomy 48% reported having had adequate time to 
complete childbearing compared to 8.6% of those undergoing radical trachelectomy. Both 
groups preoperatively demonstrated scores suggestive of depression and distress in CES-D 
and IES scales respectively. Over time, however, CES-D and IES scores generally improved. 
Scores on the FSFI for the total sample were below the population mean, suggesting sexual 
dysfunction. These also continued to improve, however, both at 12 and then at 24 months. 
Overall, scores generally improved during the first year, reaching a plateau between year 
one and year two, which could reflect a new level of functioning in survivorship. The study 
concluded that measurements of mood, distress, sexual function and quality of life did not 
differ significantly with surgical type, and instead reflected the challenges faced by the 
young cervical cancer patients. 

Grumann et al. noticed that despite extensive research on sexual dysfunction after 
gynaecological cancers, there is persisting uncertainty regarding its extent and nature. 
(Grumann et al., 2001) A trial was therefore carried out to determine whether radical 
hysterectomy for stage IB cervical cancer without adjuvant treatment leads to short and/or 
long-term sexual dysfunction. The authors prospectively studied 20 patients undergoing 
radical hysterectomy for stage IB cervical cancer, 18 women undergoing hysterectomy for 
benign disease, and 20 healthy women. Data was collected preoperatively and at four and 
eight months postoperatively using standardised questionnaires and specifically developed 
scales. Preoperatively, the cancer patients interestingly exhibited slightly better sexual 
functioning than women in the other two groups but this deteriorated slightly over time. 
Conversely, sexual functioning improved consistently over time in the women undergoing 
hysterectomy for benign disease. 

Although the actual number of patients in this study was small, leading the authors to urge 
caution in interpreting the results, most studies addressing these issues have reported 
similar, significant disruptions in sexual function following surgery for cancer. (Schover et 
al., 1989; Wejmar Schultz et al., 1992; Anderson et al.,1989; Wejmar Schultz et al., 1991) 
Furthermore, adjuvant therapy for cancer following surgery is usually found to be 
associated with far greater sexual dysfunction. (Schover et al., 1989 and Wejmar Schultz et 
al., 1991) 

In a similar study to the one described above, Serati et al. evaluated sexual functioning in a 
group of women undergoing radical hysterectomy for stage IB cervical cancer, again 
comparing them with a control group. (Serati et al., 2009) They also compared the same 
group of patients with a group undergoing laparoscopic assisted radical hysterectomy for 
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and secondary endpoints were orgasm, sexual desire, sexual distress, relationship 
satisfaction, depressive symptoms and quality of life. The authors also compared women 
with cervical cancer with those with endometrial cancer to assess possible differential 
effects. 

A brief, three-session psychoeducational intervention targeting female sexual arousal 
disorder in women with early stage gynaecological cancer was first developed and pilot 
tested. Twenty-two women participated in the total of four sessions. The intervention 
consisted of three one-hour sessions combining elements of cognitive and behavioural 
therapy with education and mindfulness training. Women completed questionnaires and 
underwent physiological measurement of genital arousal pre- and post-intervention 
(sessions one and four) and participated in a semi-structured interview (session four) during 
which their feedback was elicited. Significant positive effects were seen in terms of sexual 
desire, arousal, orgasm, satisfaction, sexual distress, depression and overall wellbeing and 
trends towards improved physiological genital arousal and perceived genital arousal were 
also displayed. These findings suggest that a brief three-session intervention can 
significantly improve aspects of sexual response, mood, and quality of life in gynaecological 
cancer patients. It also carries implications for establishing the components of the program 
for women with female sexual arousal disorders. 

We now move on to looking specifically at hysterectomy carried out for malignant disease. 
This analysis, as we discussed previously, reveals the negative psychological and sexual 
impact of such surgery in contrast to positive outcomes seen with hysterectomy for other 
indications. When compared with a control group of women undergoing surgery for benign 
disease, radical hysterectomy for cervical cancer has been seen to produce significantly more 
lubrication problems, decreases in postoperative sexual activity, impairment in all phases of 
the sexual response cycle and an increase in diagnosable sexual dysfunctions. (Grumann et 
al., 2001; Kylstra et al., 1999) 

Both physical and physiological mechanisms are involved in these negative effects. In a 
comparative study followed up over one year looking at women undergoing radical 
hysterectomy versus a healthy control group the cancer patients experienced significant 
impairment in genital arousal and negative genital sensations despite no differences in 
frequency of intercourse. The genital problems reported in these studies included 
lubrication difficulties, reduced vaginal length and elasticity and more importantly and 
distressingly, absence of genital swelling in more than half of sexual encounters. Impaired 
vaginal blood flow in response to sexual stimuli following radical hysterectomy has been 
quantified using a vaginal photoplethysmograph (Maas et al., 2002): these changes have 
been linked to autonomic nerve damage. (Butler-Manuel et al., 2000, 2002) 

The radical trachelectomy, a fertility preserving surgery, has increasingly been used as a safe 
alternative to radical hysterectomy with similar recurrence rates for early stage cervical 
cancer in women of childbearing age. Radical trachelectomy offers hope for future child 
bearing with promising obstetric outcomes. These hopes and concerns are obviously 
associated with significant psychological and quality of life issues, the impacts of which are 
not fully understood. Carter et al. prospectively assessed and described the emotional, 
sexual and quality of life concerns of women with early-stage cervical cancer undergoing 
surgery. (Carter et al., 2010) A group of 71 women, consented for either radical 
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trachelectomy or radical hysterectomy were enrolled for the study preoperatively in this 
two-year study. Participants completed a preoperative survey addressing sexual 
functioning, mood, distress, quality of life, and issues of fertility and treatment choice, 
which were explored by qualitative means. Follow-up questionnaires were completed at 
approximately 3, 6, 12, 18 and 24 months post-surgery. 

The surveys used included the Functional Assessment of Cancer Therapy (FACT) scale, the 
Center for Epidemiological Studies Depression Scale (CES-D), the Impact of Event Scale 
(IES), the Female Sexual Function Index (FSFI) and background/medical information forms. 

At preoperative assessment, women opting for radical hysterectomy reported greater 
concern about cancer recurrence than those undergoing radical trachelectomy. Of the 
women undergoing radical hysterectomy 48% reported having had adequate time to 
complete childbearing compared to 8.6% of those undergoing radical trachelectomy. Both 
groups preoperatively demonstrated scores suggestive of depression and distress in CES-D 
and IES scales respectively. Over time, however, CES-D and IES scores generally improved. 
Scores on the FSFI for the total sample were below the population mean, suggesting sexual 
dysfunction. These also continued to improve, however, both at 12 and then at 24 months. 
Overall, scores generally improved during the first year, reaching a plateau between year 
one and year two, which could reflect a new level of functioning in survivorship. The study 
concluded that measurements of mood, distress, sexual function and quality of life did not 
differ significantly with surgical type, and instead reflected the challenges faced by the 
young cervical cancer patients. 

Grumann et al. noticed that despite extensive research on sexual dysfunction after 
gynaecological cancers, there is persisting uncertainty regarding its extent and nature. 
(Grumann et al., 2001) A trial was therefore carried out to determine whether radical 
hysterectomy for stage IB cervical cancer without adjuvant treatment leads to short and/or 
long-term sexual dysfunction. The authors prospectively studied 20 patients undergoing 
radical hysterectomy for stage IB cervical cancer, 18 women undergoing hysterectomy for 
benign disease, and 20 healthy women. Data was collected preoperatively and at four and 
eight months postoperatively using standardised questionnaires and specifically developed 
scales. Preoperatively, the cancer patients interestingly exhibited slightly better sexual 
functioning than women in the other two groups but this deteriorated slightly over time. 
Conversely, sexual functioning improved consistently over time in the women undergoing 
hysterectomy for benign disease. 

Although the actual number of patients in this study was small, leading the authors to urge 
caution in interpreting the results, most studies addressing these issues have reported 
similar, significant disruptions in sexual function following surgery for cancer. (Schover et 
al., 1989; Wejmar Schultz et al., 1992; Anderson et al.,1989; Wejmar Schultz et al., 1991) 
Furthermore, adjuvant therapy for cancer following surgery is usually found to be 
associated with far greater sexual dysfunction. (Schover et al., 1989 and Wejmar Schultz et 
al., 1991) 

In a similar study to the one described above, Serati et al. evaluated sexual functioning in a 
group of women undergoing radical hysterectomy for stage IB cervical cancer, again 
comparing them with a control group. (Serati et al., 2009) They also compared the same 
group of patients with a group undergoing laparoscopic assisted radical hysterectomy for 
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the same indication. This was done using a validated questionnaire (FSFI) to assess the 
possible differences between laparoscopic radical hysterectomy and abdominal 
hysterectomy in terms of their impact on sexuality. The FSFI measures six domains of 
female sexuality: desire, arousal, lubrication, orgasm, satisfaction and pain. The authors 
recruited thirty-eight consecutive sexually active women due to undergo radical 
hysterectomy for the treatment of early stage cervical cancer and divided them into two 
groups according to the surgical approach. These patients were all asked to complete the 
FSFI at their follow-up appointment six months after surgery. Comparisons were made 
between the women undergoing radical hysterectomy and those undergoing laparoscopic 
radical hysterectomy. Further comparisons were made between the women undergoing 
laparotomic radical hysterectomy and a group of thirty-five healthy women (as controls) 
who were seen in the gynaecology clinic for routine gynaecologic evaluation. 

Somewhat predictably, the FSFI scores were significantly higher in the healthy controls than 
in the abdominal radical hysterectomy group. Again as expected, the total score and scores 
in all the individual domains of the FSFI were lower in the laparoscopic radical 
hysterectomy group compared with healthy controls. There were no significant differences 
between laparotomic and laparoscopic surgery despite the minimally invasive nature of 
laparoscopic surgery. 

The authors of this study concluded that it is important to inform women due to undergo 
radical hysterectomy of the commonly inevitable negative effects on sexuality. These effects 
may be minimised by open discussion prior to surgery and by commencing rehabilitation as 
soon as is feasible postoperatively. 

Jongipipan examined prospectively the effect of radical hysterectomy on postoperative 
sexual function in South-East Asian women with early stage cervical cancer. (Jongpipan & 
Charoenkwan, 2007) The authors feel that sexual dysfunction is the leading cause of 
symptom-induced distress after surgery for early-stage cervical cancer. Thirty patients were 
recruited and interviewed at preoperative admission and at three and six months after 
surgery. Seven aspects of sexual function were assessed using visual analogue scores. These 
features included overall satisfaction with sexual intercourse, sexual desire, vaginal 
lubrication, vaginal elasticity, orgasmic satisfaction, patient-perceived partner satisfaction 
and associated anxiety. The authors in this study could not demonstrate any significant 
short-term negative impacts of radical hysterectomy on sexual function. As this was an 
observational study, however, without a comparison group and taking into account the 
small sample size, it is difficult to relate these results to the general population. 

3.7 Vaginal surgery for prolapse and incontinence 

Helström and Nilsson, in a prospective comparative cohort study, examined the effects of 
vaginal surgery for urinary incontinence and genital prolapse on sexual function and quality 
of life. (Helström and Nilsson, 2005) A total of 118 women, of whom 41 were undergoing 
surgery for urinary incontinence and 77 for genital prolapse, completed a questionnaire 
looking at uterovaginal symptoms, quality of life and sexuality one week prior to surgery. 
One year later, 101 women, of whom 88 were sexually active, accepted to complete the same 
questionnaire by mail. The women reported improvement in quality of life on two different 
scales and no difference was found between scores in women undergoing surgery for 
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genital prolapse and those having surgery for urinary stress incontinence. The total score for 
sexual variables and the mean frequency of sexual intercourse had both reduced at this 
point. Amongst women with genital prolapse, 14% experienced more urinary incontinence 
and 13% experienced more dyspareunia after the operation. 

Although pelvic floor disorders are known to impair sexual function, there was no 
improvement in sexuality after surgery for urinary incontinence or genital prolapse. On the 
contrary, it seemed from this study that sexual function and dyspareunia may both have 
deteriorated after vaginal surgery. The explanation for this could lie in the vulnerability of 
the vaginal nerves and vaginal wall blood supply to disturbance during surgery resulting in 
impaired sexual arousal and lubrication. 

Depending on age it has been estimated that up to 40% of women have complaints of sexual 
problems, including decreased libido, vaginal dryness, pain with intercourse, decreased 
genital sensation and difficulty or inability to achieve orgasm. In a review by Tunuguntla et 
al (2006) the etiologies and incidence, evaluation and treatment of female sexual dysfunction 
following vaginal surgery for indications such as stress urinary incontinence and pelvic 
organ prolapse; anterior and or posterior colporrhaphy, perineoplasty and vaginal vault 
prolapse was studied. Literature on the mechanisms by which vaginal surgery affects female 
sexual function was discussed along with related pathophysiology to potential causes. The 
anatomy, neurovascular supply of the clitoris and introitus, and intrapelvic nerve supply 
were discussed in relation to vaginal surgery. Techniques to avoid neurovascular damage 
during pelvic floor surgery were corroborated by supporting literature and female sexual 
dysfunction following other procedures, such as vaginal hysterectomy, Martius flap 
interposition, and vesicovaginal and rectovaginal fistula repair were also discussed. Current 
literature did not support an association between vaginal length following vaginal surgery 
and sexual function. The proportion of women who were sexually active was not affected by 
vaginal surgery. Sling surgery for urinary incontinence did not appear to adversely affect 
overall sexual function, although individual parameters of sexual function scores may vary. 
Some patients experienced improved overall sexual function due to complete relief from 
coital incontinence. Symptomatic vaginal narrowing was rare even in women undergoing 
simultaneous posterior repair. Overall sexual satisfaction appeared to be independent of 
therapy for urinary incontinence or prolapse and defect specific posterior colporrhaphy with 
the avoidance of levator ani plication might improve sexual function. The authors 
concluded that possible etiological factors for sexual dysfunction following vaginal surgery 
deserve further investigations. 

3.8 Hysterectomy for chronic pelvic pain 

Chronic pelvic pain is a common symptom which affects about 15% of women in the United 
States. (Mathias et al., 1996) It remains poorly understood and there is no clear consensus on 
whether it should be classed as a diagnosis or a symptom. Zondervan et al. carried out a 
postal questionnaire study looking into chronic pelvic pain in women. (Zondervan et al., 
2001) The population prevalence of the condition was found in this study to be about 24% 
with pain in one third of these cases apparently lasting for more than five years. The most 
troublesome aspects of the symptoms reportedly included pain severity, use of healthcare, 
effects on physical and mental health, sleep quality and pain-related absence from work. 
High levels of symptom-related anxiety were also identified in this group of women. 
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the same indication. This was done using a validated questionnaire (FSFI) to assess the 
possible differences between laparoscopic radical hysterectomy and abdominal 
hysterectomy in terms of their impact on sexuality. The FSFI measures six domains of 
female sexuality: desire, arousal, lubrication, orgasm, satisfaction and pain. The authors 
recruited thirty-eight consecutive sexually active women due to undergo radical 
hysterectomy for the treatment of early stage cervical cancer and divided them into two 
groups according to the surgical approach. These patients were all asked to complete the 
FSFI at their follow-up appointment six months after surgery. Comparisons were made 
between the women undergoing radical hysterectomy and those undergoing laparoscopic 
radical hysterectomy. Further comparisons were made between the women undergoing 
laparotomic radical hysterectomy and a group of thirty-five healthy women (as controls) 
who were seen in the gynaecology clinic for routine gynaecologic evaluation. 

Somewhat predictably, the FSFI scores were significantly higher in the healthy controls than 
in the abdominal radical hysterectomy group. Again as expected, the total score and scores 
in all the individual domains of the FSFI were lower in the laparoscopic radical 
hysterectomy group compared with healthy controls. There were no significant differences 
between laparotomic and laparoscopic surgery despite the minimally invasive nature of 
laparoscopic surgery. 

The authors of this study concluded that it is important to inform women due to undergo 
radical hysterectomy of the commonly inevitable negative effects on sexuality. These effects 
may be minimised by open discussion prior to surgery and by commencing rehabilitation as 
soon as is feasible postoperatively. 

Jongipipan examined prospectively the effect of radical hysterectomy on postoperative 
sexual function in South-East Asian women with early stage cervical cancer. (Jongpipan & 
Charoenkwan, 2007) The authors feel that sexual dysfunction is the leading cause of 
symptom-induced distress after surgery for early-stage cervical cancer. Thirty patients were 
recruited and interviewed at preoperative admission and at three and six months after 
surgery. Seven aspects of sexual function were assessed using visual analogue scores. These 
features included overall satisfaction with sexual intercourse, sexual desire, vaginal 
lubrication, vaginal elasticity, orgasmic satisfaction, patient-perceived partner satisfaction 
and associated anxiety. The authors in this study could not demonstrate any significant 
short-term negative impacts of radical hysterectomy on sexual function. As this was an 
observational study, however, without a comparison group and taking into account the 
small sample size, it is difficult to relate these results to the general population. 

3.7 Vaginal surgery for prolapse and incontinence 

Helström and Nilsson, in a prospective comparative cohort study, examined the effects of 
vaginal surgery for urinary incontinence and genital prolapse on sexual function and quality 
of life. (Helström and Nilsson, 2005) A total of 118 women, of whom 41 were undergoing 
surgery for urinary incontinence and 77 for genital prolapse, completed a questionnaire 
looking at uterovaginal symptoms, quality of life and sexuality one week prior to surgery. 
One year later, 101 women, of whom 88 were sexually active, accepted to complete the same 
questionnaire by mail. The women reported improvement in quality of life on two different 
scales and no difference was found between scores in women undergoing surgery for 

Psychological Aspects of Hysterectomy & Postoperative Care 385 

genital prolapse and those having surgery for urinary stress incontinence. The total score for 
sexual variables and the mean frequency of sexual intercourse had both reduced at this 
point. Amongst women with genital prolapse, 14% experienced more urinary incontinence 
and 13% experienced more dyspareunia after the operation. 

Although pelvic floor disorders are known to impair sexual function, there was no 
improvement in sexuality after surgery for urinary incontinence or genital prolapse. On the 
contrary, it seemed from this study that sexual function and dyspareunia may both have 
deteriorated after vaginal surgery. The explanation for this could lie in the vulnerability of 
the vaginal nerves and vaginal wall blood supply to disturbance during surgery resulting in 
impaired sexual arousal and lubrication. 

Depending on age it has been estimated that up to 40% of women have complaints of sexual 
problems, including decreased libido, vaginal dryness, pain with intercourse, decreased 
genital sensation and difficulty or inability to achieve orgasm. In a review by Tunuguntla et 
al (2006) the etiologies and incidence, evaluation and treatment of female sexual dysfunction 
following vaginal surgery for indications such as stress urinary incontinence and pelvic 
organ prolapse; anterior and or posterior colporrhaphy, perineoplasty and vaginal vault 
prolapse was studied. Literature on the mechanisms by which vaginal surgery affects female 
sexual function was discussed along with related pathophysiology to potential causes. The 
anatomy, neurovascular supply of the clitoris and introitus, and intrapelvic nerve supply 
were discussed in relation to vaginal surgery. Techniques to avoid neurovascular damage 
during pelvic floor surgery were corroborated by supporting literature and female sexual 
dysfunction following other procedures, such as vaginal hysterectomy, Martius flap 
interposition, and vesicovaginal and rectovaginal fistula repair were also discussed. Current 
literature did not support an association between vaginal length following vaginal surgery 
and sexual function. The proportion of women who were sexually active was not affected by 
vaginal surgery. Sling surgery for urinary incontinence did not appear to adversely affect 
overall sexual function, although individual parameters of sexual function scores may vary. 
Some patients experienced improved overall sexual function due to complete relief from 
coital incontinence. Symptomatic vaginal narrowing was rare even in women undergoing 
simultaneous posterior repair. Overall sexual satisfaction appeared to be independent of 
therapy for urinary incontinence or prolapse and defect specific posterior colporrhaphy with 
the avoidance of levator ani plication might improve sexual function. The authors 
concluded that possible etiological factors for sexual dysfunction following vaginal surgery 
deserve further investigations. 

3.8 Hysterectomy for chronic pelvic pain 

Chronic pelvic pain is a common symptom which affects about 15% of women in the United 
States. (Mathias et al., 1996) It remains poorly understood and there is no clear consensus on 
whether it should be classed as a diagnosis or a symptom. Zondervan et al. carried out a 
postal questionnaire study looking into chronic pelvic pain in women. (Zondervan et al., 
2001) The population prevalence of the condition was found in this study to be about 24% 
with pain in one third of these cases apparently lasting for more than five years. The most 
troublesome aspects of the symptoms reportedly included pain severity, use of healthcare, 
effects on physical and mental health, sleep quality and pain-related absence from work. 
High levels of symptom-related anxiety were also identified in this group of women. 
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Despite the poor understanding of the condition by clinicians various treatment options, 
both medical (including various types of analgesia) and surgical (such as complete and 
partial resection of pelvic organs and neuroablative procedures) have been discussed. 
(Howard, FM. 2003) Of all the hysterectomies performed in the US 12% quote pelvic pain as 
the primary indication making hysterectomy one of the main treatment modalities for 
chronic pelvic pain even though 70% of aetiologies attributed to the development of chronic 
pelvic pain are not gynaecological in origin. (Lee et al., 1984; Wu et al., 2007; Lamvu et al., 
2006; Zondervan et al., 1999; Zondervan et al., 2001) The role of hysterectomy in treating 
chronic pelvic pain therefore remains controversial.  

A literature search on chronic pelvic pain and hysterectomy revealed a paucity of relevant 
evidence. Stovall et al. published long term outcomes from 99 women undergoing 
hysterectomy for idiopathic chronic pelvic pain. (Stovall et al., 1990) Most of these women 
had histories of failed medical or surgical treatments for chronic pelvic pain. Hysterectomies 
were undertaken in these subjects in the belief that the uterus was the origin of the chronic 
pelvic pain. It was found, however, that 22% of the women complained of continued chronic 
pelvic pain 12 to 64 months after hysterectomy. The authors were surprised at these 
findings, particularly as a proportion of the women complaining of continued pelvic pain 
post-hysterectomy were those in which histology results had confirmed uterine disease. 

Hillis et al. confirmed these findings when a similar cohort of 308 women with chronic 
pelvic pain was studied undergoing hysterectomy. (Hillis et al., 1995) Of this sample 21% 
reported continued but decreased pain and another 5% reported unchanged or increased 
pain after hysterectomy. Interestingly, the authors found that women who were younger 
than 30 years of age, uninsured, without identifiable pathology at the time of surgery and 
with a history of pelvic inflammatory disease were at increased risk of non-resolving pain. 
Stovall et al. concluded that, particularly in these groups, hysterectomy might ameliorate the 
pain but was unable to cure it. 

Both of the above studies were limited by the relatively small numbers of participants, 
absence of control groups and by the fact that they did not consider confounding factors 
such as histories of psychological illness and abuse in the patients studied. Moreover, the 
studies did not identify and evaluate quality of life markers, activity levels and sexual 
functions. 

The relationships between hysterectomy, quality of life and pelvic pain were explored by 
Hartmann et al. in a study which aimed to evaluate differences in quality of life and sexual 
function after hysterectomy in 1249 women, a proportion of whom suffered from 
preoperative pain and depression. (Hartmann et al., 2004) Preoperative pain was assessed 
and defined in terms of its duration, character and intensity. The women were monitored 
for up to 24 months in outcome measures including physical function, social function, health 
perception, continued pain, sexual frequency, dyspareunia and satisfaction with surgery. 
Subjects were divided into three groups: women with preoperative pain, women with 
preoperative depression and women with both pain and depression. They were also 
compared against a healthy control group. All of the variables were studied at 6, 12 and 24 
months for each study group.  

The authors found that women with preoperative pain, depression or with both conditions 
improved substantially above baseline, with improvement in pain sustained throughout the 
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study period. However, when compared with the control group women with pre-existing 
pain and depression were three to five times more likely to suffer impairments in quality of 
life and to experience pelvic pain and dyspareunia 24 months after hysterectomy. This study 
had a few limitations in terms of methodology. Firstly, the patients’ initial diagnoses of 
pelvic pain and depression were self-reported. In addition, the indications for undergoing 
hysterectomy were varied and psychiatric comorbidities such as anxiety and partner 
interactions were not considered. 

The Maine Women’s Health Study, a prospective cohort study of 418 women undergoing 
hysterectomy for non-malignant conditions, interviewed women at the time of surgery and 
at 3,6, and 12 months postoperatively. (Carlson et al., 1994) The main outcome measures 
considered were symptom relief, changes in quality of life and the development of new 
symptoms during the year following surgery. Chronic pelvic pain was found to be the 
primary indication for hysterectomy in 18% of the women studied. It was noted that 
hysterectomy had positive effects on pelvic pain, psychological symptoms, and sexual 
dysfunction, although it was not specified whether these figures pertained specifically to 
women undergoing hysterectomy for chronic pain. If these results relate to all 
hysterectomies considered in the study, this must be borne in mind during interpretation in 
the knowledge that such outcomes are likely to vary according to indication for 
hysterectomy. 

4. Conclusion 
Hysterectomy is one of the commonest operations performed in the UK and in the US, 
carried out in most cases for benign disease. Most studies revealed significant 
improvements in general wellbeing, psychological measures and sexuality following 
hysterectomy which were unrelated to route and type of surgery. Concomitant 
oophorectomy also yielded similar benefits. The only exceptions to this rule were 
hysterectomies undertaken for malignant disease: cases which are often complicated by 
other major factors relating to the disease. Psychological and sexual outcomes of surgery 
were found to be even poorer in cases requiring adjuvant therapy for the cancer. When 
hysterectomy is carried out on a background of long-term morbidity including depression, 
anxiety and chronic pain the results in terms of postoperative psychological and sexual 
functioning may again be less favourable. In these cases preoperative assessment and 
counselling is a key to optimising postoperative psychological and sexual outcomes. 
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Despite the poor understanding of the condition by clinicians various treatment options, 
both medical (including various types of analgesia) and surgical (such as complete and 
partial resection of pelvic organs and neuroablative procedures) have been discussed. 
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with a history of pelvic inflammatory disease were at increased risk of non-resolving pain. 
Stovall et al. concluded that, particularly in these groups, hysterectomy might ameliorate the 
pain but was unable to cure it. 

Both of the above studies were limited by the relatively small numbers of participants, 
absence of control groups and by the fact that they did not consider confounding factors 
such as histories of psychological illness and abuse in the patients studied. Moreover, the 
studies did not identify and evaluate quality of life markers, activity levels and sexual 
functions. 

The relationships between hysterectomy, quality of life and pelvic pain were explored by 
Hartmann et al. in a study which aimed to evaluate differences in quality of life and sexual 
function after hysterectomy in 1249 women, a proportion of whom suffered from 
preoperative pain and depression. (Hartmann et al., 2004) Preoperative pain was assessed 
and defined in terms of its duration, character and intensity. The women were monitored 
for up to 24 months in outcome measures including physical function, social function, health 
perception, continued pain, sexual frequency, dyspareunia and satisfaction with surgery. 
Subjects were divided into three groups: women with preoperative pain, women with 
preoperative depression and women with both pain and depression. They were also 
compared against a healthy control group. All of the variables were studied at 6, 12 and 24 
months for each study group.  

The authors found that women with preoperative pain, depression or with both conditions 
improved substantially above baseline, with improvement in pain sustained throughout the 
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study period. However, when compared with the control group women with pre-existing 
pain and depression were three to five times more likely to suffer impairments in quality of 
life and to experience pelvic pain and dyspareunia 24 months after hysterectomy. This study 
had a few limitations in terms of methodology. Firstly, the patients’ initial diagnoses of 
pelvic pain and depression were self-reported. In addition, the indications for undergoing 
hysterectomy were varied and psychiatric comorbidities such as anxiety and partner 
interactions were not considered. 

The Maine Women’s Health Study, a prospective cohort study of 418 women undergoing 
hysterectomy for non-malignant conditions, interviewed women at the time of surgery and 
at 3,6, and 12 months postoperatively. (Carlson et al., 1994) The main outcome measures 
considered were symptom relief, changes in quality of life and the development of new 
symptoms during the year following surgery. Chronic pelvic pain was found to be the 
primary indication for hysterectomy in 18% of the women studied. It was noted that 
hysterectomy had positive effects on pelvic pain, psychological symptoms, and sexual 
dysfunction, although it was not specified whether these figures pertained specifically to 
women undergoing hysterectomy for chronic pain. If these results relate to all 
hysterectomies considered in the study, this must be borne in mind during interpretation in 
the knowledge that such outcomes are likely to vary according to indication for 
hysterectomy. 

4. Conclusion 
Hysterectomy is one of the commonest operations performed in the UK and in the US, 
carried out in most cases for benign disease. Most studies revealed significant 
improvements in general wellbeing, psychological measures and sexuality following 
hysterectomy which were unrelated to route and type of surgery. Concomitant 
oophorectomy also yielded similar benefits. The only exceptions to this rule were 
hysterectomies undertaken for malignant disease: cases which are often complicated by 
other major factors relating to the disease. Psychological and sexual outcomes of surgery 
were found to be even poorer in cases requiring adjuvant therapy for the cancer. When 
hysterectomy is carried out on a background of long-term morbidity including depression, 
anxiety and chronic pain the results in terms of postoperative psychological and sexual 
functioning may again be less favourable. In these cases preoperative assessment and 
counselling is a key to optimising postoperative psychological and sexual outcomes. 
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1. Introduction 
A total hysterectomy is the most common type of gynecologic surgery and may be 
performed to treat many diseases that affect the uterus including: abnormal uterine 
bleeding, uterine fibroids, endometriosis and chronic pelvic pain, anatomic uterine defects, 
uterine prolapse and cancer (Reich, 2003). Based on German studies from 2005 and 2006 
(overall 305 015 hysterectomies performed during the study period) the hysterectomy rate 
for benign diseases of the genital tract among women aged 20 or older (3.6 out of 1000 
women) was higher than in Sweden but lower than in the US or Australia (Gupta, 2006, 
Stang 2011). The United States still has the highest incidence of hysterectomy, with about 
550 000 women undergoing this operation annually, at a cost of more than $5 billion. The 
rate of this procedure in the USA is 5.4/1000 women, whereas in Italy it is 3.7/1000 and in 
Norway only 1.2/1000 women (Manyonda, 2003).  

The hysterectomy can be done in different ways. These procedures can be performed using 
one of three main approaches: laparoscopic hysterectomy (LH), abdominal hysterectomy 
(AH) and vaginal hysterectomy (VH) (Clayton 2006). In laparoscopic, abdominal and 
vaginal hysterectomy can we removal of the uterus and cervix with/or without removal of 
ovaries. Table 1 show three main procedures of hysterectomy and surgery extension of 
female organs (tab.1).  

Laparoscopic hysterectomy  Abdominal hysterectomy Vaginal 
hysterectomy 

Complete removal of the uterus 
and with/or without cervix 
with/or without removal of 
ovaries. Lymph nodes, ovaries 
and fallopian tubes can also be 
removed in this situation. 

Removal of the uterus, cervix, 
upper vagina, and 
parametrium. Lymph nodes, 
ovaries and fallopian tubes 
can also be removed in this 
situation. 

Removal of the 
uterus, cervix 
with/or without 
removal of ovaries 

Table 1. Three main procedures of hysterectomy 
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1. Introduction 
A total hysterectomy is the most common type of gynecologic surgery and may be 
performed to treat many diseases that affect the uterus including: abnormal uterine 
bleeding, uterine fibroids, endometriosis and chronic pelvic pain, anatomic uterine defects, 
uterine prolapse and cancer (Reich, 2003). Based on German studies from 2005 and 2006 
(overall 305 015 hysterectomies performed during the study period) the hysterectomy rate 
for benign diseases of the genital tract among women aged 20 or older (3.6 out of 1000 
women) was higher than in Sweden but lower than in the US or Australia (Gupta, 2006, 
Stang 2011). The United States still has the highest incidence of hysterectomy, with about 
550 000 women undergoing this operation annually, at a cost of more than $5 billion. The 
rate of this procedure in the USA is 5.4/1000 women, whereas in Italy it is 3.7/1000 and in 
Norway only 1.2/1000 women (Manyonda, 2003).  

The hysterectomy can be done in different ways. These procedures can be performed using 
one of three main approaches: laparoscopic hysterectomy (LH), abdominal hysterectomy 
(AH) and vaginal hysterectomy (VH) (Clayton 2006). In laparoscopic, abdominal and 
vaginal hysterectomy can we removal of the uterus and cervix with/or without removal of 
ovaries. Table 1 show three main procedures of hysterectomy and surgery extension of 
female organs (tab.1).  

Laparoscopic hysterectomy  Abdominal hysterectomy Vaginal 
hysterectomy 

Complete removal of the uterus 
and with/or without cervix 
with/or without removal of 
ovaries. Lymph nodes, ovaries 
and fallopian tubes can also be 
removed in this situation. 

Removal of the uterus, cervix, 
upper vagina, and 
parametrium. Lymph nodes, 
ovaries and fallopian tubes 
can also be removed in this 
situation. 

Removal of the 
uterus, cervix 
with/or without 
removal of ovaries 

Table 1. Three main procedures of hysterectomy 
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The type of hysterectomy depends on the reason for the surgery and other factors for 
example age or general health condition and main disease and expertise, as the indications 
for each technique overlap. VH is probably the preferred route because it is quicker and 
cheaper than LH, with no other clear differences in outcome measures. LH has a number of 
advantages over AH like specifically, shorter hospital stay and quicker return to normal 
activities; complication rates, however, appear to be greater (Clayton 2006). In gynecological 
practice in the UK and the USA, 60–80% of all hysterectomies are performed by the 
abdominal route. In one of the German studies for all performed hysterectomies only 6% 
were laparoscopically assisted vaginal hysterectomies and 5% laparoscopic hysterectomies. 
10% of laparoscopical hysterectomies and 1% of vaginal hysterectomies necessitated a 
conversion to an abdominal hysterectomy (Stang 2011).  

There are three basic types of hysterectomy: total hysterectomy, supracervical also called 
subtotal or partial hysterectomy and radical hysterectomy. All these procedures can be 
conducted with or without the removal of the ovaries and the fallopian tubes on one or both 
sides (Tab. 2).  

Total hysterectomy Subtotal hysterectomy Radical hysterectomy 

Complete removal of 
the uterus and cervix 
with/or without 
removal of fallopian 
tubes and ovaries 

Removal of the uterus, 
leaving the cervix 
with/or without 
removal of fallopian 
tubes and ovaries 

Removal of the uterus, cervix, 
upper vagina, and parametrium. 
Lymph nodes, ovaries and fallopian 
tubes are also usually removed in 
this situation. 

Table 2. Three basic types of hysterectomy 

The ACOG (American Congress of Obstetricians and Gynecologists) has suggested that 
concomitant bilateral oophorectomy should be performed during the hysterectomy for 
benign uterine diseases in peri- and postmenopausal women. Strong consideration should 
be made for retaining normal ovaries in premenopausal women who are not at increased 
genetic risk of ovarian cancer. In Germany, 4% and 26% of all hysterectomies for benign 
diseases of the genital tract included bilateral oophorectomy among peri- and 
postmenopausal women respectively. The highest hysterectomy rates were among women 
aged 40–49 years (9.9 per 1,000 women) (Stang 2011). Twenty-six percent of hysterectomies 
for benign diseases among women aged 50 or older were bilateral oophorectomy. Another 
study conducted in the USA showed that 37% of hysterectomies among women with benign 
diseases of the genital tract aged 15–44 years were accompanied by bilateral oophorectomy. 

2. Abdominal hysterectomy procedures  
2.1 General information on abdominal hysterectomy procedures  

A hysterectomy (from Greek ὑστέρα hystera "womb" and εκτομία ektomia "a cutting out of") 
is the surgical removal of the uterus. Hysterectomy is the second most commonly performed 
surgical procedure in the United States after cesarean delivery (Falcone, 2008). 
Hysterectomy is a common procedure in Australia; approximately 1 in 5 Australian women 
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undergoing a hysterectomy by the age of 50 for indications such as fibroids, disorders of 
menstruation (including excessive or irregular menstrual bleeding), and endometriosis 
(Graham, 2008).  

In the management of early-stage cancer a radical hysterectomy can be performed (Panici, 
2011). The most commonly used definition was proposed by Pivera, Rytledge’a and Smitha 
(tab.3). Five classes (class I–V) of extended hysterectomy were described. Class II and Class 
III are the most commonly employed (Piver 1974; Clayton 2006).  

Type of surgery Scope of procedure 
Class 1 Outer facial surgical excision of the uterus. As a master of fact it is 

not a radical hysterectomy, it comprises only pushing the ureters 
away laterally without their preparation, which allows to  
clamp the vagina. The uterus is removed with an additional margin 
of the parametrium and the vagina. 

Class 2 Excision of the uterus along with the primary ligament which is 
intersected centrally in relation to the ureter. Excision of the  
sacro-uterine ligaments in the middle of their length and 1/3 of the 
upper vagina. 

Class 3 It assumes the intersection of the primary ligaments laterally  
from the ureter by the pelvic wall and the intersection of the sacro-
uterine ligaments as close to the sacrum as possible, i.e. 
hysterectomy with the removal of the entire broad and sacro-uterine 
ligaments as well as 1/2 of the vagina. 

Class 4 Excision of the uterus and the periuretal tissue, resection  
of the upper vesical artery 3/4 of the vagina 

Class 5 Excision of the urinary bladder with distal ureteral  
segments. 

Table 3. Types of operations according to Piver, Rytledge and Smith (Piver 1974) 

Laparotomy is still considered the standard approach for radical hysterectomy; however, 
the total extraperitoneal abdominal radical hysterectomy (TEARH) has been described as a 
valid alternative for pelvic lymphadenectomy, with shorter operative time, shorter ileus and 
reduced postoperative pain and hospitalization (Panici, 2011).  

2.2 Indications and contraindications 

2.2.1 General indications for abdominal hysterectomy 

General, noncancer indications for the abdominal surgeries of the removal of the uterus 
include: uterus ''too big'' or vagina ''too narrow'' (pubic arch < 90 degrees, bituberous 
diameter < 8.0 cm), uterus ''too high'' or ''will not come down'' also intra-abdominal 
conditions contraindicate vaginal approach (adhesions, endometriosis, adnexal disease, 
previous pelvic surgery, chronic pelvic pain, previous cesarean delivery) (Kovac, 2004; 
Learman, 2011). The indications for AH or VH in 2005 have changed little over the last 
decade, with uterine leiomyomata (33%) and being the most common, followed by prolapse 
(13%) and endometriosis (9%) (NIS 2007; Falcone 2008) . One should not forget that one of 
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The type of hysterectomy depends on the reason for the surgery and other factors for 
example age or general health condition and main disease and expertise, as the indications 
for each technique overlap. VH is probably the preferred route because it is quicker and 
cheaper than LH, with no other clear differences in outcome measures. LH has a number of 
advantages over AH like specifically, shorter hospital stay and quicker return to normal 
activities; complication rates, however, appear to be greater (Clayton 2006). In gynecological 
practice in the UK and the USA, 60–80% of all hysterectomies are performed by the 
abdominal route. In one of the German studies for all performed hysterectomies only 6% 
were laparoscopically assisted vaginal hysterectomies and 5% laparoscopic hysterectomies. 
10% of laparoscopical hysterectomies and 1% of vaginal hysterectomies necessitated a 
conversion to an abdominal hysterectomy (Stang 2011).  

There are three basic types of hysterectomy: total hysterectomy, supracervical also called 
subtotal or partial hysterectomy and radical hysterectomy. All these procedures can be 
conducted with or without the removal of the ovaries and the fallopian tubes on one or both 
sides (Tab. 2).  
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the uterus and cervix 
with/or without 
removal of fallopian 
tubes and ovaries 

Removal of the uterus, 
leaving the cervix 
with/or without 
removal of fallopian 
tubes and ovaries 

Removal of the uterus, cervix, 
upper vagina, and parametrium. 
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tubes are also usually removed in 
this situation. 
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undergoing a hysterectomy by the age of 50 for indications such as fibroids, disorders of 
menstruation (including excessive or irregular menstrual bleeding), and endometriosis 
(Graham, 2008).  

In the management of early-stage cancer a radical hysterectomy can be performed (Panici, 
2011). The most commonly used definition was proposed by Pivera, Rytledge’a and Smitha 
(tab.3). Five classes (class I–V) of extended hysterectomy were described. Class II and Class 
III are the most commonly employed (Piver 1974; Clayton 2006).  
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of the parametrium and the vagina. 

Class 2 Excision of the uterus along with the primary ligament which is 
intersected centrally in relation to the ureter. Excision of the  
sacro-uterine ligaments in the middle of their length and 1/3 of the 
upper vagina. 

Class 3 It assumes the intersection of the primary ligaments laterally  
from the ureter by the pelvic wall and the intersection of the sacro-
uterine ligaments as close to the sacrum as possible, i.e. 
hysterectomy with the removal of the entire broad and sacro-uterine 
ligaments as well as 1/2 of the vagina. 

Class 4 Excision of the uterus and the periuretal tissue, resection  
of the upper vesical artery 3/4 of the vagina 

Class 5 Excision of the urinary bladder with distal ureteral  
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Table 3. Types of operations according to Piver, Rytledge and Smith (Piver 1974) 

Laparotomy is still considered the standard approach for radical hysterectomy; however, 
the total extraperitoneal abdominal radical hysterectomy (TEARH) has been described as a 
valid alternative for pelvic lymphadenectomy, with shorter operative time, shorter ileus and 
reduced postoperative pain and hospitalization (Panici, 2011).  

2.2 Indications and contraindications 
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General, noncancer indications for the abdominal surgeries of the removal of the uterus 
include: uterus ''too big'' or vagina ''too narrow'' (pubic arch < 90 degrees, bituberous 
diameter < 8.0 cm), uterus ''too high'' or ''will not come down'' also intra-abdominal 
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previous pelvic surgery, chronic pelvic pain, previous cesarean delivery) (Kovac, 2004; 
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decade, with uterine leiomyomata (33%) and being the most common, followed by prolapse 
(13%) and endometriosis (9%) (NIS 2007; Falcone 2008) . One should not forget that one of 
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the indications for hysterectomy is sex reassignment. The predictors of hysterectomy is also 
performs as a treatment for menstrual problems (Graham, 2008).  

Indications for radical surgeries depend on the severity and type of tumour show the table 
(tab.4). 

Type of surgery Indications 
Class 1 Preinvasive carcinoma, early invasion 
Class 2  Neoplastic invasion greater than in class 1. 
Class 3  Clinical severity 1b, 2a 
Class 4 Neoplastic process involving the bladder and distal ureteral 

segments 
Class 5 Neoplastic process involving the bladder and distal ureteral 

segments 

Table 4. Types of surgeries 

2.2.2 Obstetrical hysterectomy 

Perinatal hysterectomy is the removal of the uterus immediately after delivery or caesarean 
section or up to 24 hours after delivery or cesarean section. It is a difficult procedure, 
performed rarely usually due to emergency indications, burdened with a high risk of 
postoperative complications. It is often a consequence of previously performed caesarean 
section and accompanying complications such as uterine rupture in the scar or bleeding 
from the villi of the placenta located on the front wall of the uterus, which grow into the scar 
(Poręba, 2007).  

Flood et al. (Flood et all, 2009) was performed a retrospective cohort study from 1966-2005 
of patients who had peripartum hysterectomy (PH). There were 872,379 deliveries during 
the study period, among which 358 women underwent PH (0.4/1000 deliveries). In a 
comparison of the study decades 1966-1975 with 1996-2005, peripartum hysterectomy 
decreased from 0.9 per 1000 deliveries to 0.2 of 1000 deliveries. Although the overall 
cesarean delivery rate has increased from 6-19% during these 2 decades, the percentage of 
peripartum hysterectomy that occurs in the setting of a previous cesarean delivery has 
increased from 27-57% (P < .00001). According to the authors, main indications for PH had 
changed significantly in this time period, with “uterine rupture” as the indication for 
peripatum hysterectomy decreasing from 40.5-9.3% (P < .0001) and placenta accreta as the 
indication increasing significantly from 5.4-46.5% (P < .00001) (Flood et all, 2009). Poręba et 
all. (Poręba et all,) had analysed 63 232 labours between 1980-2005. 10 317 deliveries were 
eventually managed by caesarean section, and the emergency peripartum hysterectomy was 
necessary in 39 cases after labour in Department of Gynecology and Obstetrics Medical 
University of Silesia in Poland. In the opinion of the researchers, peripartum and 
intraoperational haemorrhage being a result of uterine atony was the most frequent cause of 
emergency peripartum hysterectomy (Poręba et all, ). Shellhaas et all (Shellhaas, 2009) were 
described a total of 186 cesarean hysterectomies (0.5%) which were performed from a cohort 
of 39,244 women who underwent cesarean delivery. The leading indications for 
hysterectomy were placenta accreta (38%) and uterine atony (34%). Of the hysterectomy 
cases with a diagnosis recorded as accreta, 18% accompanied a primary cesarean delivery 
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while 82% had a prior procedure (p<0.001). Of the hysterectomy cases with atony recorded 
as a diagnosis, 59% complicated primary cesarean delivery whereas 41% had a prior 
cesarean (p< 0.001). Major maternal complications of cesarean hysterectomy included 
transfusion of red blood cells (84%) and other blood products (34%), fever (11%), subsequent 
laparotomy (4%), ureteral injury (3%), and death (1.6%). Accreta hysterectomy cases were 
more likely than atony hysterectomy cases to require ureteral stents (14% versus 3%, p=0.03) 
and to instill sterile milk into the bladder (23% versus 8%, p=0.02) (Shellhaas, 2009). 
Peripatum hemorrhage remains a cause of significant maternal morbidity and mortality. 
Accurate diagnosis and appropriate management of obstetric hemorrhage can reduce 
maternal morbidity and mortality worldwide (Kuczkowski, 2009). 

2.3 Complications of hysterectomy and the quality of life 

Hysterectomy is one of the safest surgical procedures. Overall mortality rate is 0,5-2/1000. 
The complications are most common in women treated for uterine fibroids, within the 
group on which hysterectomy performed for benign gynecological indications and overall 
rate decreases with age (Manyonda, 2003). 

The advantages of abdominal hysterectomy are: good access into the peritoneal cavity, wide 
access to the site of operation and easier technique to remove appendages. At the same time, 
this traditional method of hysterectomy has many disadvantages associated with abdominal 
incision and greater operational trauma (Barwijuk 2005).  

The complications of hysterectomy may occur during the operation or a few days, weeks, or 
even years after the surgery. Intraoperative complications include: bladder and urethra 
injury, bowel injury and also vascular injury with bleeding that requires transfusion. Short-
term complications are connected with vaginal and sometimes urinary infection. Long-term 
side effects of hysterectomy are fistula and bladder dysfunction or prolapse. Many women 
complain of chronic pain. These complications are more common after an abdominal 
hysterectomy.  

One of the long-term complications of gynecological surgeries is urinary incontinence. The 
aim of the study conducted by Jędrzejczyk et al. (Jędrzejczyk, 2008) was to assess the 
prevalence of urinary incontinence after some gynecological-obstetrical surgeries and to 
specify the type of incontinence, depending on the type of surgery and its access, in groups 
of premenopausal and postmenopausal patients. It appears that abdominal and vaginal 
accesses equally predispose to stress urinary incontinence (SUI). After abdominal 
hysterectomy the most common is SUI, while after caesarean section mixed urinary 
incontinence (MUI). Urgent UI is more common after vaginal plastic surgeries than after 
abdominal surgeries (Jędrzejczyk, 2008). However, the proportion of patients with urinary 
incontinence is lower by 50% in patients after over cervical amputation than after 
hysterectomy, and thus it should be a reason to consider the possibility of limiting the scope 
of the surgery in postmenopausal patients in order to prevent urinary incontinence. 
Obviously, it requires providing thorough information about the prevention of cervical 
cancer and further regular cytological testing (Jędrzejczyk, 2008). Forsgren et al. (Forsgren, 
2009) observed that the pelvic organ fistula surgery was four times more common in women 
after hysterectomy compared with women not having the procedure. The highest fistula 
rates were observed the first year after surgery (Forsgren, 2009). 
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cesarean delivery rate has increased from 6-19% during these 2 decades, the percentage of 
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increased from 27-57% (P < .00001). According to the authors, main indications for PH had 
changed significantly in this time period, with “uterine rupture” as the indication for 
peripatum hysterectomy decreasing from 40.5-9.3% (P < .0001) and placenta accreta as the 
indication increasing significantly from 5.4-46.5% (P < .00001) (Flood et all, 2009). Poręba et 
all. (Poręba et all,) had analysed 63 232 labours between 1980-2005. 10 317 deliveries were 
eventually managed by caesarean section, and the emergency peripartum hysterectomy was 
necessary in 39 cases after labour in Department of Gynecology and Obstetrics Medical 
University of Silesia in Poland. In the opinion of the researchers, peripartum and 
intraoperational haemorrhage being a result of uterine atony was the most frequent cause of 
emergency peripartum hysterectomy (Poręba et all, ). Shellhaas et all (Shellhaas, 2009) were 
described a total of 186 cesarean hysterectomies (0.5%) which were performed from a cohort 
of 39,244 women who underwent cesarean delivery. The leading indications for 
hysterectomy were placenta accreta (38%) and uterine atony (34%). Of the hysterectomy 
cases with a diagnosis recorded as accreta, 18% accompanied a primary cesarean delivery 
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while 82% had a prior procedure (p<0.001). Of the hysterectomy cases with atony recorded 
as a diagnosis, 59% complicated primary cesarean delivery whereas 41% had a prior 
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transfusion of red blood cells (84%) and other blood products (34%), fever (11%), subsequent 
laparotomy (4%), ureteral injury (3%), and death (1.6%). Accreta hysterectomy cases were 
more likely than atony hysterectomy cases to require ureteral stents (14% versus 3%, p=0.03) 
and to instill sterile milk into the bladder (23% versus 8%, p=0.02) (Shellhaas, 2009). 
Peripatum hemorrhage remains a cause of significant maternal morbidity and mortality. 
Accurate diagnosis and appropriate management of obstetric hemorrhage can reduce 
maternal morbidity and mortality worldwide (Kuczkowski, 2009). 

2.3 Complications of hysterectomy and the quality of life 

Hysterectomy is one of the safest surgical procedures. Overall mortality rate is 0,5-2/1000. 
The complications are most common in women treated for uterine fibroids, within the 
group on which hysterectomy performed for benign gynecological indications and overall 
rate decreases with age (Manyonda, 2003). 

The advantages of abdominal hysterectomy are: good access into the peritoneal cavity, wide 
access to the site of operation and easier technique to remove appendages. At the same time, 
this traditional method of hysterectomy has many disadvantages associated with abdominal 
incision and greater operational trauma (Barwijuk 2005).  

The complications of hysterectomy may occur during the operation or a few days, weeks, or 
even years after the surgery. Intraoperative complications include: bladder and urethra 
injury, bowel injury and also vascular injury with bleeding that requires transfusion. Short-
term complications are connected with vaginal and sometimes urinary infection. Long-term 
side effects of hysterectomy are fistula and bladder dysfunction or prolapse. Many women 
complain of chronic pain. These complications are more common after an abdominal 
hysterectomy.  

One of the long-term complications of gynecological surgeries is urinary incontinence. The 
aim of the study conducted by Jędrzejczyk et al. (Jędrzejczyk, 2008) was to assess the 
prevalence of urinary incontinence after some gynecological-obstetrical surgeries and to 
specify the type of incontinence, depending on the type of surgery and its access, in groups 
of premenopausal and postmenopausal patients. It appears that abdominal and vaginal 
accesses equally predispose to stress urinary incontinence (SUI). After abdominal 
hysterectomy the most common is SUI, while after caesarean section mixed urinary 
incontinence (MUI). Urgent UI is more common after vaginal plastic surgeries than after 
abdominal surgeries (Jędrzejczyk, 2008). However, the proportion of patients with urinary 
incontinence is lower by 50% in patients after over cervical amputation than after 
hysterectomy, and thus it should be a reason to consider the possibility of limiting the scope 
of the surgery in postmenopausal patients in order to prevent urinary incontinence. 
Obviously, it requires providing thorough information about the prevention of cervical 
cancer and further regular cytological testing (Jędrzejczyk, 2008). Forsgren et al. (Forsgren, 
2009) observed that the pelvic organ fistula surgery was four times more common in women 
after hysterectomy compared with women not having the procedure. The highest fistula 
rates were observed the first year after surgery (Forsgren, 2009). 
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In case of patients who cannot be operated in a preserving way due to their serious diseases, 
a new technique of radical hysterectomy which saves the vegetative nervous system 
(RHOUW) should be considered. Nerve - sparing technique reduces the number of side effects 
from the urinary tract, and enables to perform the surgery with the same extent as in 
traditional nerve-sparing radical hysterectomy, giving identical oncological results (Maas, 
2005; Raspagliesi, 2003; Sakuragi, 2005; Fujii, 2007; Kalemli, 2005). A comparative study of 
Sakuragi et al. (Sakuragi, 2005) analyzing a group of patients who have had RHOUW and 
a group in which an attempt to perform this surgery failed, clearly shows that after one year 
of observation urinary incontinence and reduced sensation in the bladder has not occurred 
in the group after RHOUW, and appeared in 100% of patients after classic radical 
hysterectomy (Sakuragi, 2005). In addition, Sasaki et al (Sasaki, 1982) reported that radical 
hysterectomy was followed by the reduction of maximum urethral closure pressure, which 
was probably related to the damage of the abdominal nerve (Sasaki, 1982). A paper by 
Morgan et al. (Morgan, 2000) showing the relationship of the radical hysterectomy with 
urethral sphincter insufficiency (ISD) on the basis of leek point pressure (LPP) in the 
urodynamic study would confirm these findings (Morgan, 2000).  

3. Laparoscopic hysterectomy  
3.1 General information on laparoscopic hysterectomy procedures  

Laparoscopic hysterectomy includes both vaginal excision of the uterus, where the 
endoscopic part of the surgery consists in releasing adhesions or intersecting some 
ligaments and uterine vessels, as well as a radical removal of the uterus with the 
parametrium, vaginal cuff, and the lymph nodes, where all operations are performed 
laparoscopically, and the extraction of the uterus takes place not through the vagina 
(Barwijuk, 2005; Lee, 2002). 

The type of laparoscopic hysterectomy is usually defined by the extent of laparoscopic 
dissection performed during the procedure (LAVH, LH, TLH, Robot-assisted laparoscopic 
hysterectomy). Table 5 show the type of surgical technique on laparoscopic hysterectomy 
procedures. 

The concept of laparoscopic hysterectomy is therefore not so wide. Each procedure in which 
the uterus is extracted from the abdominal cavity through the vagina is in fact 
a laparoscopically assisted vaginal hysterectomy – as in LAVH, or a laparoscopically 
assisted total vaginal hysterectomy - as in LATVH, or a laparoscopically assisted radical 
vaginal hysterectomy - as in LAVRH. Only LSH and LTH are laparoscopic hysterectomy 
surgeries, and in both cases the uterus is extracted by means of a laparoscopic morcellation.  

3.2 Indications and contraindications for laparoscopic hysterectomy 

The development of laparoscopy has made it an essential and irreplaceable element in 
modern gynaecology, both in the diagnostic and therapeutic process. Currently, the  
scope of laparoscopic surgeries is wide and includes almost all procedures performed by 
laparotomy, thus eliminating the consequences such as extensive postoperative scars 
(Malinowski, 2009). Nevertheless, the indications for different types of laparoscopic 
hysterectomy are different. Indications for various laparoscopic surgeries show table 6.  
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Type of surgical technique Detailed scope of procedure 
Laparoscopic Supracervical 
Hysterectomy 

The technique of the procedure is based on cutting off 
ligamentum teres uteri and infundibulo-pelvicum or ovarian 
ligaments, intersection of both plaques of the broad ligament 
of the uterus, closure of the lumen of both uterine arteries, 
and cutting off the uterine body from the cervix. In the next 
stage, the uterine body is extracted from the peritoneal cavity 
using morcellator. 

Laparoscopically Assisted 
Vaginal Hysterectomy 

The technique of the operation is based on cutting off primary 
ligaments and uterosacral ligaments from the laparoscopic 
access and cutting off the uterus from the vaginal vault from 
the vaginal access.  

Laparoscopic Total 
Hysterectomy 

The uterus is cut off from the vaginal vault, the vaginal stump 
is stitched up and the preparation is extracted from the 
abdominal cavity by a morcellator. 

Laparoscopic Total Radical 
Hysterectomy and Pelvic 
Lymphadenectomy 

After removal of all levels of the pelvic lymph nodes, the next 
step is to remove the uterus through the abdominal wall.  

Laparoscopically Asissted 
Total Vaginal 
Hysterectomy 

All stages of the operation with cutting off the uterus from 
the vaginal vault are performed laparoscopically. The 
extraction of the preparation and stitching of the vaginal 
stump is conducted from the vaginal access. 

Laparoscopically Assisted 
Radical Vaginal 
Hysterectomy 

After removal of all levels of the lymph nodes, the next step 
of LARVH is to remove the uterus through the vagina. 2 
types of operations are performed, depending on the extent: 
either like in type 2 according to Piver and Rutledge, or in a 
more radical way according to Schaut-Amreich. It is similar to 
hysterectomy conducted from the abdominal access, 
classified as type 3 according to Piver and Rutledge. 

Table 5. Types of hysterectomy procedures using a laparoscope (Chapron, 1996; Parker, 
2000; Dargent, 2001; Barwijuk, 2005; Lee, 2002, Vizza, 2011).  

Kruijdenberg et al. (Kruijdenberg, 2011) reviewed current literature on total laparoscopic 
(TLRH) and robot assisted radical hysterectomy (RRH) with pelvic lymphadenectomy in the 
treatment of early stage cervical cancer. He analyzed 27 studies comprising 342 RRH 
patients and 914 TLRH patients. There was no statistical difference between the methods in 
terms of age, BMI or prior abdominal surgery. Estimated mean operative time, blood loss 
and number of lymph nodes retrieved did not statistically differ between the RRH and 
TLRH method. Less blood transfusions were needed in patients treated by RRH versus 
TLRH (5.4% vs 9.7%, p<0.05). Both methods were similar in respect to adjuvant chemo- or 
(chemo) radiation and recurrence rate. When complications were prioritized in severity, 
major post-operative complications where more frequent in RRH patients than in TLRH 
patients (9.6% vs 5.5%, p<0.05). The length of hospital stay was significantly shorter in RRH 
compared to TLRH treatment (3.3 versus 6.2 days respectively; p=0.04). According to the 
authors, robot-assisted and total laparoscopic radical hysterectomy appears to be equally 
adequate and feasible. RRH studies had small patient populations and further experience  
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laparotomy, thus eliminating the consequences such as extensive postoperative scars 
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authors, robot-assisted and total laparoscopic radical hysterectomy appears to be equally 
adequate and feasible. RRH studies had small patient populations and further experience  



Hysterectomy 

 

400 

Laparoscopic 
surgeries 
procedures 

Indications for various laparoscopic surgeries 

LSH Symptomatic myomas of the uterus, overgrowth of the uterine 
mucosa, heavy uterine bleeding resistant to pharmacotherapy, 
adenomiosis and endometriosis, and pelvic pain syndrome 

LAVH Symptomatic myomas of the uterus, overgrowth of the uterine 
mucosa, heavy uterine bleeding resistant to pharmacotherapy, 
adenomiosis and endometriosis, and pelvic pain syndrome. 
Alternatively additionally extended by cervical pathologies, such as 
e.g. dysplasia and early neoplasia 

LTH Symptomatic myomas of the uterus, overgrowth of the uterine 
mucosa, heavy uterine bleeding resistant to pharmacotherapy, 
adenomiosis and endometriosis, and pelvic pain syndrome, 
alternatively additionally extended by cervical pathologies, such as 
e.g. dysplasia and early neoplasia. Patients who did not give birth 
and who have been diagnosed with uterine myomas with a 
diameter larger than 5 cm by ultrasonography, with the uterus 
weighing more than 300 g and with non-malignant lesions in 
appendages which accompany uterine pathology. 

LATVH Pelvic organ prolapse accompanying a main disease, requiring 
surgery and perineal laceration repair. 

LARVH It is performed exclusively in oncological indications, i.e. in the 
early stages of ovarian cancer, cervical cancer and endometrial 
cancer. Ovarian cancer is a controversial indication and many 
clinicians are of the opinion that in this case laparoscopy should be 
replaced with a radical abdominal surgery. 

LRH Can be performed in stage Ia2–Ib1 or less advanced node negative 
cervical cancer patients without compromising survival. The 
feasibility of LRH for more advanced patients needs further 
investigations. 

TLRH Can be safely performed in patients with stage IB2-IIB carcinoma of 
cervix after NACT, with advantages of minimal blood loss and 
morbidity (can be performed in stage IB2-IIB with complete clinical 
response after 3 courses of NACT with paclitaxel 175 mg/m2, 
ifosfamide 5 g/m2 and cisplatin 75 mg/m2.  

Table. 6. Indications for various laparoscopic surgeries (Malinowski, 2009; El-Mowafi, 2004; 
Chapron, 1996; Parker, 2000; Reich, 1990 & 2003; Childers, 1992; Querleu, 1991; Skręt, 2003; 
Vizza, 2011; Yan, 2011). 

beyond the learning curve phase may improve operative time and complication rate 
(Kruijdenberg, 2011). Yan et all (Yan, 2011) presented Twelve-year experience with 
laparoscopic radical hysterectomy and pelvic lymphadenectomy in the study of the 
morbidity, oncological outcome, and prognostic factors of cervical cancer patients treated 
with LRH. According to FIGO stage, the number of patients with stage Ia2, Ib1, Ib2, IIa, and 
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IIb was 2, 163, 34, 35, and 6, respectively. The authors suggests that the short-term follow-up 
in this study was not allow to draw a definitive conclusion on the impact of laparoscopic 
technique on the outcome. More multicenter studies and longterm follow-up were required 
to identify the oncologic outcomes of this procedure (Yan, 2011).  

3.3 Complications of hysterectomy and the quality of life 

A retrospective analysis Davies et all. (Davies, 2002) of 1000 consecutive hysterectomies 
showed that the overall complication rates were 34, 24 and 21% for abdominal, vaginal and 
laparoscopic hysterectomy, respectively. The results show that women undergoing 
hysterectomy for benign indications have a 1:3 to 1:5 chance of developing an operative or 
postoperative complication, most likely of minor nature (Davies, 2002). 

Labrador et all. (Labrador, 2008) analyzed retrospective review of the medical records of 716 
women who had a hysterectomy. Of the 716 hysterectomies, the abdominal (60.34%) route 
was the most common, followed by total laparoscopic hysterectomy (25.84%), vaginal 
hysterectomy (8.38%), Laparoscopic supracervical hysterectomy (3.77%), laparoscopically 
assisted vaginal hysterectomy (1.26%) and Subtotal abdominal hysterectomy (0.42%) routes. 
Patients were an average of 44 years. The 94.97% had benign indications and 5.03% have not 
benign indications. Mean operating time was 112 minutes for total abdominal hysterectomy, 
113.13 minutes for Subtotal abdominal hysterectomy, 131.1 minutes for total laparoscopic 
hysterectomy, 103.73 minutes for Laparoscopic supracervical hysterectomy, 92.41 minutes 
for vaginal hysterectomy and 138.88 minutes for laparoscopically assisted vaginal 
hysterectomy. Blood loss was fewer in vaginal hysterectomies. They found that 
Laparoscopic supracervical hysterectomy and vaginal hysterectomy required less operative 
time and was associated with less blood loss. There were 7 conversions of surgery, 6 
intraoperative bleeding, and 4 urinary tract injuries for total abdominal hysterectomy. For 
total laparoscopic hysterectomy there were 6 urinary tract injuries, and 5 conversion of 
surgery and 1 patient with intraoperative bleeding. Also, 1 patient had a bowel injury for 
vaginal hysterectomy. Blood loss was fewer in vaginal hysterectomies. They found that the 
most important complication was conversion of burgery (Labrador, 2008).  

On the other hand the laparoscopic hysterectomy involves smaller incisions and is less 
painful. Moreover, the hospital stay after laparoscopic surgery may be shorter and the 
risk of infection is lower. Laparoscopic hysterectomy is also a feasible alternative to 
abdominal hysterectomy in obese patients weighing over 100 kg with low morbidity and 
fast recovery and short hospital stay. TLH is associated with significantly longer operative 
time and shorter hospital stay than VH. There is a trend towards more intraoperative and 
postoperative complications in the TLH group than in the VH group (McMaster-Fay, 
2004).  

The laparoscopic hysterectomy is associated with an increased risk of the urinary tract and 
bladder injury and of complications due to general anesthesia. In this retrospective cohort, 
body mass index does not affect surgical outcomes or increase complications during 
laparoscopic assisted hysterectomy. The complications of LAVH performed after prior 
laparotomy includes: damage of the urinary bladder, ureter, intestines and large blood 
vessels, bladder-vaginal and uretero-vaginal fistulas, bleeding from the vaginal stump, 
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Laparoscopic 
surgeries 
procedures 

Indications for various laparoscopic surgeries 
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LRH Can be performed in stage Ia2–Ib1 or less advanced node negative 
cervical cancer patients without compromising survival. The 
feasibility of LRH for more advanced patients needs further 
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TLRH Can be safely performed in patients with stage IB2-IIB carcinoma of 
cervix after NACT, with advantages of minimal blood loss and 
morbidity (can be performed in stage IB2-IIB with complete clinical 
response after 3 courses of NACT with paclitaxel 175 mg/m2, 
ifosfamide 5 g/m2 and cisplatin 75 mg/m2.  
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IIb was 2, 163, 34, 35, and 6, respectively. The authors suggests that the short-term follow-up 
in this study was not allow to draw a definitive conclusion on the impact of laparoscopic 
technique on the outcome. More multicenter studies and longterm follow-up were required 
to identify the oncologic outcomes of this procedure (Yan, 2011).  

3.3 Complications of hysterectomy and the quality of life 

A retrospective analysis Davies et all. (Davies, 2002) of 1000 consecutive hysterectomies 
showed that the overall complication rates were 34, 24 and 21% for abdominal, vaginal and 
laparoscopic hysterectomy, respectively. The results show that women undergoing 
hysterectomy for benign indications have a 1:3 to 1:5 chance of developing an operative or 
postoperative complication, most likely of minor nature (Davies, 2002). 

Labrador et all. (Labrador, 2008) analyzed retrospective review of the medical records of 716 
women who had a hysterectomy. Of the 716 hysterectomies, the abdominal (60.34%) route 
was the most common, followed by total laparoscopic hysterectomy (25.84%), vaginal 
hysterectomy (8.38%), Laparoscopic supracervical hysterectomy (3.77%), laparoscopically 
assisted vaginal hysterectomy (1.26%) and Subtotal abdominal hysterectomy (0.42%) routes. 
Patients were an average of 44 years. The 94.97% had benign indications and 5.03% have not 
benign indications. Mean operating time was 112 minutes for total abdominal hysterectomy, 
113.13 minutes for Subtotal abdominal hysterectomy, 131.1 minutes for total laparoscopic 
hysterectomy, 103.73 minutes for Laparoscopic supracervical hysterectomy, 92.41 minutes 
for vaginal hysterectomy and 138.88 minutes for laparoscopically assisted vaginal 
hysterectomy. Blood loss was fewer in vaginal hysterectomies. They found that 
Laparoscopic supracervical hysterectomy and vaginal hysterectomy required less operative 
time and was associated with less blood loss. There were 7 conversions of surgery, 6 
intraoperative bleeding, and 4 urinary tract injuries for total abdominal hysterectomy. For 
total laparoscopic hysterectomy there were 6 urinary tract injuries, and 5 conversion of 
surgery and 1 patient with intraoperative bleeding. Also, 1 patient had a bowel injury for 
vaginal hysterectomy. Blood loss was fewer in vaginal hysterectomies. They found that the 
most important complication was conversion of burgery (Labrador, 2008).  

On the other hand the laparoscopic hysterectomy involves smaller incisions and is less 
painful. Moreover, the hospital stay after laparoscopic surgery may be shorter and the 
risk of infection is lower. Laparoscopic hysterectomy is also a feasible alternative to 
abdominal hysterectomy in obese patients weighing over 100 kg with low morbidity and 
fast recovery and short hospital stay. TLH is associated with significantly longer operative 
time and shorter hospital stay than VH. There is a trend towards more intraoperative and 
postoperative complications in the TLH group than in the VH group (McMaster-Fay, 
2004).  

The laparoscopic hysterectomy is associated with an increased risk of the urinary tract and 
bladder injury and of complications due to general anesthesia. In this retrospective cohort, 
body mass index does not affect surgical outcomes or increase complications during 
laparoscopic assisted hysterectomy. The complications of LAVH performed after prior 
laparotomy includes: damage of the urinary bladder, ureter, intestines and large blood 
vessels, bladder-vaginal and uretero-vaginal fistulas, bleeding from the vaginal stump, 
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postoperative ileus and empyemas of the pelvis. The incidence of these complications is 
estimated at 1.3-12%. Nevertheless, the efficacy of laparoscopy in patients with previous 
surgeries in the peritoneal cavity can amount to even up to 96.9% (Shen, 2003; Ballesta, 
2003).  

It is now widely recognized that in clinical research it is not sufficient to simply measure the 
outcome of a clinical intervention in terms of morbidity and mortality. Recent research 
presents compelling evidence that hysterectomy improves the quality of life. The study 
comparing abdominal or vaginal hysterectomy to endometrial ablative techniques has 
shown consistently higher quality of life scores for hysterectomy. On the other hand, 
retrospective studies suggest that abdominal and particularly vaginal hysterectomy may 
predispose to vault prolapse and the quality of life was lower in these patients compared to 
women after laparoscopic hysterectomy.  

4. General information on vaginal hysterectomy procedures  
4.1 Vaginal hysterectomy  

The vaginal route of hysterectomy is considered as a first choice of all benign indications as 
the post-operative rates of morbidity and complications are lower than abdominal open 
hysterectomies according to the Society of Obstetricians and Gynaecologists of Canada 
(SOGC) clinical guidelines (Lefebvre 2002, Stang 2011). Abdominal hysterectomy involves 
removal of the uterus through an incision on the lower abdomen. Vaginal hysterectomy 
involves removal of the uterus via the vagina, with no abdominal incision. Vaginal 
hysterectomy should be performed in preference to abdominal hysterectomy, where 
possible. The ratio of vaginal hysterectomy (VH) to abdominal hysterectomy (AH) varies 
from 1:3 to 1:4 or less, depending on the country and surgeons' technique. This review 
found that vaginal hysterectomy meant quicker return to normal activities, fewer infections 
and episodes of raised temperature after surgery, and a shorter stay in hospital compared to 
abdominal hysterectomy (Nieboer, 2009; Sheth 2005).  

4.2 Indications and contraindications for vaginal hysterectomy  

There are well-defined indications for both VH. Table 7 present indications and 
contraindications for vaginal hysterectomy.  

Although currently a standard surgery for endometrial cancer is abdominal hysterectomy 
with the excision of appendages and maintenance of oncological sterility, when the 
possibility of abdominal approach is limited (due to severe obesity or internal 
complications), vaginal hysterectomy can be recommended. However, it must be borne in 
mind that it limits the possibility of assessing the actual tumour stage (inability to remove 
the lymph nodes, palpate the small pelvic area and the abdominal cavity and to collect 
cytological smears or washings) (Łapińska-Szumczyk, 2009). A decision to resign from 
lymphadenectomy can be made provided that the patient is qualified into a group of low-
risk recurrence of the disease: histological form of adenocarcinoma endometriale G1 or G2, 
in a situation when the carcinoma is present only in the endometrium or the depth of the 
infiltration does not exceed 50% of the uterine muscularis (Carey, 1995; Mariani, 2000).  
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Indications for vaginal hysterectomy Contraindications for vaginal 
hysterectomy 

1. Menorrhagia  
2. Uterine fibroids 
3. Genital and uterine prolapse 
4. Neoplasia 
- Very early invasive cervical cancer 
- Carcinoma-in-situ of the cervix 
- Endometrial cancer 
5. Endometrial complex hyperplasia with atypia 
6. Recurrent postmenopausal bleeding 
7. Chronic pelvic pain 
8. Special indications 
- ventral scar hernioplasty 
- morbid obesity 
- high risk—e.g. interstitial lung disease which 

markedly restricts pulmonary function, poor 
cardiac status, obesity, diabetes, and 
hypertension 

- tuberculous abdomen 
- keloids 
9. common 
- uterus 12 weeks or less in size or uterine 

volume 300 cm3 or less; 
- uterus is freely mobile; and 
- normal adnexa 

1. Common 
- uterus more than 12 weeks’ 

size or uterine volume more 
than 300 cm3 

- restriction of uterine mobility 
- adnexal pathology. 
2. Uncommon 
- cervix flush with the vagina 
- past Fothergill’s operation  
- inaccessible cervix: 

uncommonly, after repeated 
uterine surgery, particularly 
past caesarean section, 
adhesions there are dense 
adhesions between the 
uterocervical surface, the 
bladder and the lower 
abdominal wall which makes 
the cervix inaccessible to an 
approach by the vaginal route 

- vesicovaginal and/or 
rectovaginal fistula repair 

- invasive cancer of the cervix. 
 

Table. 7. Indications and contraindications for vaginal hysterectomy (Sheth, 2005) 

4.3 Complications of hysterectomy and the quality of life 

Nieboer et all (Nieboer, 2009) were included 34 studies with 4495 women. The benefits of 
VH versus AH were speedier return to normal activities (mean difference (MD) 9.5 days), 
fewer febrile episodes or unspecified infections (odds ratio (OR) 0.42), and shorter duration 
of hospital stay (MD 1.1 days). There was no evidence of benefits of LH versus VH and the 
operation time (MD 39.3 minutes) as well as substantial bleeding (OR 2.76) was increased in 
LH. For some important outcomes, the analyses were underpowered to detect important 
differences or they were simply not reported in trials (Nieboer, 2009). 

Meta-analysis of these procedures shows that vaginal hysterectomy results in fewer 
complications than the other types of hysterectomy and is a very safe way to remove the 
uterus. VH is also associated with shorter hospital stay and faster return to normal activities 
than abdominal hysterectomy.  

In another analysis, randomized, non-blinded, three-arm, controlled study it was revealed 
that the length of hospital stay was shorter by 0,9 day for vaginal hysterectomy and by 0,6 
day for laparoscopic assisted vaginal hysterectomy in comparison with total abdominal 
hysterectomy. However the duration of the surgery was longer on average by 13 min for VH 
and 34 min for LAVH (Ottosen, 2000). Ottosen et all. suggested that LAVH might carry a 
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surgeries in the peritoneal cavity can amount to even up to 96.9% (Shen, 2003; Ballesta, 
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shown consistently higher quality of life scores for hysterectomy. On the other hand, 
retrospective studies suggest that abdominal and particularly vaginal hysterectomy may 
predispose to vault prolapse and the quality of life was lower in these patients compared to 
women after laparoscopic hysterectomy.  

4. General information on vaginal hysterectomy procedures  
4.1 Vaginal hysterectomy  

The vaginal route of hysterectomy is considered as a first choice of all benign indications as 
the post-operative rates of morbidity and complications are lower than abdominal open 
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possible. The ratio of vaginal hysterectomy (VH) to abdominal hysterectomy (AH) varies 
from 1:3 to 1:4 or less, depending on the country and surgeons' technique. This review 
found that vaginal hysterectomy meant quicker return to normal activities, fewer infections 
and episodes of raised temperature after surgery, and a shorter stay in hospital compared to 
abdominal hysterectomy (Nieboer, 2009; Sheth 2005).  

4.2 Indications and contraindications for vaginal hysterectomy  

There are well-defined indications for both VH. Table 7 present indications and 
contraindications for vaginal hysterectomy.  

Although currently a standard surgery for endometrial cancer is abdominal hysterectomy 
with the excision of appendages and maintenance of oncological sterility, when the 
possibility of abdominal approach is limited (due to severe obesity or internal 
complications), vaginal hysterectomy can be recommended. However, it must be borne in 
mind that it limits the possibility of assessing the actual tumour stage (inability to remove 
the lymph nodes, palpate the small pelvic area and the abdominal cavity and to collect 
cytological smears or washings) (Łapińska-Szumczyk, 2009). A decision to resign from 
lymphadenectomy can be made provided that the patient is qualified into a group of low-
risk recurrence of the disease: histological form of adenocarcinoma endometriale G1 or G2, 
in a situation when the carcinoma is present only in the endometrium or the depth of the 
infiltration does not exceed 50% of the uterine muscularis (Carey, 1995; Mariani, 2000).  
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VH versus AH were speedier return to normal activities (mean difference (MD) 9.5 days), 
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differences or they were simply not reported in trials (Nieboer, 2009). 
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complications than the other types of hysterectomy and is a very safe way to remove the 
uterus. VH is also associated with shorter hospital stay and faster return to normal activities 
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In another analysis, randomized, non-blinded, three-arm, controlled study it was revealed 
that the length of hospital stay was shorter by 0,9 day for vaginal hysterectomy and by 0,6 
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higher risk of conversion to abdominal hysterectomy than vaginal hysterectomy. But in 
opinion Summitt (Summitt, 2002) the relatively small numbers of subjects within each 
surgical group did not allow this conclusion to be made. 

5. Economic analysis 
Economic aspect can be difficult to assess because of the nature of healthcare systems in 
various countries.  

6. Alternatives to hysterectomy 
6.1 The levonorgestrel – Releasing intrauterine system (Mirena, LNG-IUS)  

Conservative alternatives including the Mirena IUS. The levonorgestrel- releasing 
intrauterine system (Mirena, LNG-IUS) is effective in reducing menstrual blood loss and 
should be considered as an alternative to surgical treatment. Surgery, especially 
hysterectomy, reduces menstrual bleeding more than medical treatments at one year but 
LNG-IUS may be comparable in improving quality of life. The evidence for longer-term 
comparisons is weak and inconsistent. Oral medication suits a minority of women long 
term. Randomised controlled trials (RCTs) comparing conservative surgery or hysterectomy 
versus medical therapy (oral or intrauterine) for HMB. Twelve parallel-group RCTs that 
included 1049 women met the inclusion criteria. In comparisons of oral medication versus 
surgery, 58% of the women randomised to medical treatment had received surgery by two 
years. Compared to oral medication, endometrial resection was significantly more effective 
in controlling bleeding (at four months: RR 2.66 (95% CI 1.94 to 3.64); NNT = 2 (95% CI 2 to 
3), one study) and hysterectomy resulted in significantly greater improvements in mental 
health (at six months: P = 0.04, one study). In comparisons of LNG-IUS versus conservative 
surgery or hysterectomy, at one year there was no statistically significant difference in 
satisfaction rates nor in most measures of quality of life, though adverse effects were 
significantly less likely with conservative surgery (RR 0.51 (95% CI 0.36 to 0.74); NNT = 4 
(95% CI 3 to 7), three studies). Conservative surgery was significantly more effective than 
LNG-IUS in controlling bleeding at one year (RR 1.19 (95% CI 1.07 to 1.32); NNT = 7 (95% CI 
5 to 19), five studies). Two small studies with longer follow up found no difference or 
favoured LNG-IUS, but both of these studies had skewed data and there were high losses to 
follow up. Hysterectomy stopped all bleeding but caused serious complications for some 
women (Marjoribanks, 2006).  

6.2 Uterine artery embolization 

Uterine artery embolization is also effective for fibroids and endometrial ablative techniques 
may be an effective therapy for menorrhagia. Uterine artery embolization (UAE) is helpful 
for uterine fibroids that cause symptoms such as heavy bleeding, pain, pressure symptoms 
and subfertility. The two main surgical approaches are myomectomy (hysteroscopic or 
abdominal approach) to remove the fibroids or hysterectomy where the uterus is removed: 
both are associated with complications. There were two randomized controlled trials (RCT) 
comparing UAE with hysterectomy and another comparing UAE with myomectomy. Two 
of these trials had a minimum of six months follow-up and the other is a peri- and 
postprocedural complications report for up to 6 weeks follow-up only. There was no 
evidence of benefit of UAE compared to surgery (hysterectomy / myomectomy) for 
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satisfaction. There were more minor complications, more unscheduled visits and 
readmission rates after discharge in the UAE group compared to hysterectomy. However, 
there were no differences between major complication rates and UAE is associated with 
shorter hospital stay and return to work. Further research was awaited with long term 
follow up. Women with symptomatic fibroids may be offered UAE as a treatment option but 
more research with a longer follow up is needed (Gupta, 2006). 

6.3 Endometrial hyperplasia can sometimes be treated medically with progestins or 
destruction of endometrial tissue by either TCRE 

Destruction of endometrial tissue by either TCRE (transcervical resection) or ablation is an 
effective alternative to hysterectomy for heavy menstrual bleeding (sometimes defined as a 
loss of 80mls or more of blood per menstrual cycle). Hysterectomy is effective in stopping 
HMB permanently, but also ends fertility and has all the risks of major surgery including 
infection and blood loss. Endometrial resection and other methods of ablation are less 
invasive methods of surgery that aim to remove the entire thickness of the endometrium 
(lining of the uterus). The Cochrane review of trials found TCRE or ablation is an effective 
and possibly cheaper alternative to hysterectomy with faster recovery although re-treatment 
is sometimes needed. There was a significant advantage in favour of hysterectomy in the 
improvement in HMB (OR=0.04, 0.01 to 0.2 at one year) and satisfaction rates (up to four 
years post surgery) (OR=0.5, 0.3 to 0.8 at 2 years) compared with endometrial ablation. 
Duration of surgery, hospital stay and recovery time were all shorter following TCRE or 
endometrial ablation, although these outcomes varied between trials. Most adverse events, 
both major and minor, were significantly more likely after hysterectomy and before 
discharge from hospital. After discharge from hospital, the only difference that was reported 
for this group was a higher rate of infection (OR=0.2, 0.1 to 0.5). Repeat surgery because of 
failure of the initial treatment, either endometrial ablation or hysterectomy, was more likely 
after endometrial ablation than hysterectomy (OR=16.7, 5.8 to 48.6). The total cost of 
endometrial destruction was significantly lower than the cost of hysterectomy but the 
difference between the two procedures narrowed over time because of the high cost of re-
treatment in the endometrial destruction group (Lethaby, 1999). 

7. Conclusions  
- laparoscopic hysterectomy should be considered as an alternative to abdominal 

hysterectomy  
- uterine fibroids are the most common indication for hysterectomy 
- the decision to perform oophorectomy should be individualized 
- subtotal hysterectomy has no advantage over total hysterectomy and might result in 

persistent cyclic bleeding 
- conservative alternatives include the Mirena IUS and uterine artery embolization for 

fibroids and endometrial ablative techniques  
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term. Randomised controlled trials (RCTs) comparing conservative surgery or hysterectomy 
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(95% CI 3 to 7), three studies). Conservative surgery was significantly more effective than 
LNG-IUS in controlling bleeding at one year (RR 1.19 (95% CI 1.07 to 1.32); NNT = 7 (95% CI 
5 to 19), five studies). Two small studies with longer follow up found no difference or 
favoured LNG-IUS, but both of these studies had skewed data and there were high losses to 
follow up. Hysterectomy stopped all bleeding but caused serious complications for some 
women (Marjoribanks, 2006).  

6.2 Uterine artery embolization 

Uterine artery embolization is also effective for fibroids and endometrial ablative techniques 
may be an effective therapy for menorrhagia. Uterine artery embolization (UAE) is helpful 
for uterine fibroids that cause symptoms such as heavy bleeding, pain, pressure symptoms 
and subfertility. The two main surgical approaches are myomectomy (hysteroscopic or 
abdominal approach) to remove the fibroids or hysterectomy where the uterus is removed: 
both are associated with complications. There were two randomized controlled trials (RCT) 
comparing UAE with hysterectomy and another comparing UAE with myomectomy. Two 
of these trials had a minimum of six months follow-up and the other is a peri- and 
postprocedural complications report for up to 6 weeks follow-up only. There was no 
evidence of benefit of UAE compared to surgery (hysterectomy / myomectomy) for 
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satisfaction. There were more minor complications, more unscheduled visits and 
readmission rates after discharge in the UAE group compared to hysterectomy. However, 
there were no differences between major complication rates and UAE is associated with 
shorter hospital stay and return to work. Further research was awaited with long term 
follow up. Women with symptomatic fibroids may be offered UAE as a treatment option but 
more research with a longer follow up is needed (Gupta, 2006). 

6.3 Endometrial hyperplasia can sometimes be treated medically with progestins or 
destruction of endometrial tissue by either TCRE 

Destruction of endometrial tissue by either TCRE (transcervical resection) or ablation is an 
effective alternative to hysterectomy for heavy menstrual bleeding (sometimes defined as a 
loss of 80mls or more of blood per menstrual cycle). Hysterectomy is effective in stopping 
HMB permanently, but also ends fertility and has all the risks of major surgery including 
infection and blood loss. Endometrial resection and other methods of ablation are less 
invasive methods of surgery that aim to remove the entire thickness of the endometrium 
(lining of the uterus). The Cochrane review of trials found TCRE or ablation is an effective 
and possibly cheaper alternative to hysterectomy with faster recovery although re-treatment 
is sometimes needed. There was a significant advantage in favour of hysterectomy in the 
improvement in HMB (OR=0.04, 0.01 to 0.2 at one year) and satisfaction rates (up to four 
years post surgery) (OR=0.5, 0.3 to 0.8 at 2 years) compared with endometrial ablation. 
Duration of surgery, hospital stay and recovery time were all shorter following TCRE or 
endometrial ablation, although these outcomes varied between trials. Most adverse events, 
both major and minor, were significantly more likely after hysterectomy and before 
discharge from hospital. After discharge from hospital, the only difference that was reported 
for this group was a higher rate of infection (OR=0.2, 0.1 to 0.5). Repeat surgery because of 
failure of the initial treatment, either endometrial ablation or hysterectomy, was more likely 
after endometrial ablation than hysterectomy (OR=16.7, 5.8 to 48.6). The total cost of 
endometrial destruction was significantly lower than the cost of hysterectomy but the 
difference between the two procedures narrowed over time because of the high cost of re-
treatment in the endometrial destruction group (Lethaby, 1999). 

7. Conclusions  
- laparoscopic hysterectomy should be considered as an alternative to abdominal 

hysterectomy  
- uterine fibroids are the most common indication for hysterectomy 
- the decision to perform oophorectomy should be individualized 
- subtotal hysterectomy has no advantage over total hysterectomy and might result in 

persistent cyclic bleeding 
- conservative alternatives include the Mirena IUS and uterine artery embolization for 

fibroids and endometrial ablative techniques  
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1. Introduction 
Cervical carcinoma remains a leading cause of death among women in developing 
countries. Because recent advances in the immune pathways of gynaecologic cancers have 
been achieved, this field has become important in the current practice of modern 
oncologists.  

Contemporary investigations have focused on tumor infiltrating lymphocytes, reflecting the 
status of the cellular immune system in different types of cervical carcinoma.  

Despite complex management of cervical cancer according to the risk stratification for 
recurrence and local guidelines (radical hysterectomy, meaning the removal of the uterus 
and cervix, one third of the vagina, the parametrial tissue at the pelvic sidewall and ligature 
of utero-sacrals with or without lymphadenectomy, followed by adjuvant radio and 
chemotherapy), up to 40% of patients still develop relapse of their cancer. 

Since the immune response towards cervical cancer is thought to be important in either 
clearing or controlling the viral infection, the evaluation of local cellular immune response 
seems to be critical for the classification of patients according to their risk for the therapeutic 
decision and also may potentially indicate new adjuvant treatment strategies including 
immunotherapy. Moreover, new predictive biomarkers (including tumor proliferation and 
tumor invasion markers) are essential to identify patients with high risk of relapse and to 
optimize disease management. 

Research on both intra- and peritumoral infiltration of immune cells has lead to a better 
understanding and management of cervical cancer, especially in recognition of new 
predictive biomarkers. Also, the evaluation of local cellular immune response in cervical 
cancer with or without relapse may indicate new strategies in order to improve survival.  
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1. Introduction 
Cervical carcinoma remains a leading cause of death among women in developing 
countries. Because recent advances in the immune pathways of gynaecologic cancers have 
been achieved, this field has become important in the current practice of modern 
oncologists.  

Contemporary investigations have focused on tumor infiltrating lymphocytes, reflecting the 
status of the cellular immune system in different types of cervical carcinoma.  

Despite complex management of cervical cancer according to the risk stratification for 
recurrence and local guidelines (radical hysterectomy, meaning the removal of the uterus 
and cervix, one third of the vagina, the parametrial tissue at the pelvic sidewall and ligature 
of utero-sacrals with or without lymphadenectomy, followed by adjuvant radio and 
chemotherapy), up to 40% of patients still develop relapse of their cancer. 

Since the immune response towards cervical cancer is thought to be important in either 
clearing or controlling the viral infection, the evaluation of local cellular immune response 
seems to be critical for the classification of patients according to their risk for the therapeutic 
decision and also may potentially indicate new adjuvant treatment strategies including 
immunotherapy. Moreover, new predictive biomarkers (including tumor proliferation and 
tumor invasion markers) are essential to identify patients with high risk of relapse and to 
optimize disease management. 

Research on both intra- and peritumoral infiltration of immune cells has lead to a better 
understanding and management of cervical cancer, especially in recognition of new 
predictive biomarkers. Also, the evaluation of local cellular immune response in cervical 
cancer with or without relapse may indicate new strategies in order to improve survival.  
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Nowadays, promising vaccines to prevent the development of Human Papillomavirus (HPV)-
induced cervical carcinoma are already distributed all over the world.  

In addition to the scientific world interest in understanding the mechanisms of mucosal 
HPV carcinogenesis in the less susceptible organs, the findings indicate that HPV type 16 
and 18 vaccines could also potentially protect HPV-vaccinated persons against cancers, 
including the following: anus, vagina, vulva, penis, oral cavity and oropharynx.  

There has been recently a great interest in understanding the role of host’s immune response in 
the natural history of HPV and in particular anti-viral cell mediated immunity. Several studies 
have shown that altered cell mediated immunity is strongly associated with increased HPV 
infection and cervical cancer. Persistent infection with HPV oncogenic types is the most 
important event in the progression to cervical precancerous lesions and cervical cancer. 

Several immune cells subtypes are strongly involved in the cellular immune response after 
exposure to a non-self antigen including mononuclear phagocytes, natural killer (NK) cells, 
polymorph nuclear leukocytes and biochemical factors such as complement system. 

Immune effector system involves essential processes as innate or adaptive that occurs in 
sequences after the exposure to a non-self antigen. After antigen ingestion, activation of NK 
cells allows the recognition of the processed by specific T-cells which play a central role in 
cellular immune response. On the other hand, B-cells control and regulate the humoral 
immune response.  

It is now widely accepted that disease is caused by infection with high risk HPV types 
which may or may not be associated with clinically apparent lesion. Woman who cannot 
clear the viral infection became persistent HPV carriers and constitute the high risk group 
for progression to cervical cancer.  

Current studies have suggested that immunological defects are associated with higher 
prevalence and persistence of HPV infection, especially in individuals with Human 
Immunodeficience Virus (HIV) infection. In addition, some evidences have found that other 
mechanisms than immunosuppression such as interactions between HIV and HPV viral genes 
may influence the increased risk of neoplasia and invasive cancer (Moscicki, 2000; Scott, 2000).  

The anti-viral effects of cellular immunity have been hampered by several factors including 
(i) gene transcription patterns of HPV, (ii) inadequate interpretation, (iii) assessment of HPV 
type specificity.  

Conversely, the lesions caused by HPV infection are generally localized to squamous 
epithelial sites. HPV has learned to evade the host’s immunity through years of co-
evolution, with the consequence that the immune response induced by HPV after natural 
infection, aiming to clear or control an incident infection with oncogenic HPV types, is, 
therefore, attenuated (Goncalves & Donadi, 2004; Hatch, 1999; Piersma, 2007; Scott, 2001; 
Stoler, 2010).  

2. Epidemiology  
The leading cause for human cervical cancer is still represented by HPV infection, a 
common sexually transmitted disease. While the risk for acquiring HPV infection is directly 
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linked to the number and behavior of sexual partners, most infections have a benign clinical 
course and resolve spontaneously. However, up to 10% of women became persistent HPV 
carriers and constitute the high risk group for progression to cervical carcinoma (Goncalves 
& Donadi, 2004; Scott, 2001).  

It is widely recognized that HPV types with specific oncogenic risk include HPV type 16, 
HPV type 18, HPV type 31, HPV type 33, HPV type 35, HPV type 45, HPV type 51, HPV 
type 52, HPV type 58, HPV type 59, 66 and 68. 

Based on its rarity, recurrent respiratory papillomatosis (RRP) recognized as one potential 
manifestation of HPV infection in the airways, gives only unsatisfactory reports.  

Of notice is that for some locations the cases are in men (penile cancer) or both in men or 
women (anal cancer and cancers of the oropharynx and oral cavity) needs to be further 
examined. 

3. Screening and diagnosis 
The most common screening method used to detect high grade squamous intraepithelial 
lesions (HSIL) is conventional cervical cytology, followed by colposcopy and directed 
biopsy. Furthermore, the PAP-test continues to have an unclear meaning.  

Thus, approximately 1/1000 of women will develop cervical carcinoma. 

The findings gained during the last years on persistent high risk HPV types in women 
developing cervical carcinoma have provided the basis for evaluation of the clinical utility of 
testing for cancer-associated HPV types (Ancuta, 2009; Goncalves & Donadi, 2004; Scott, 2001). 

International guidelines recommend screening in women aged 25-50 years every three years 
and in women aged 51-60 years every five years. Women older than 60 years of age are not 
the subject for screening. 

Women who are both vaccinated and test negative for HPV are typically characterized by a 
low risk for emergent cervical disease. In addition, they can be safely reassured for a long time 
prior to their next screening assessment. In contrast, women who are HPV positive could 
undergo cytological testing and follow well-established protocols for clinical assessment. 

It is widely accepted that the evaluation of cervical cancer should include a clinical staging 
system, as well as an imaging and biological assessment. Chest X-ray, intravenous 
urography, cystoscopy and proctoscopy, lymphangiography, CT scan, CT directed lymph 
node aspiration, magnetic resonance imaging (MRI), positive emission tomography (PET) 
scan, blood count, serum chemistry profile and urine analysis are allowable techniques for 
documenting the extent of tumor spread (Goncalves & Donadi, 2004; Scott, 2001). 

4. Management 
The case for beginning to introduce HPV testing as the primary screening test for women 
aged over 30 years is now overwhelming. Different cross-sectional studies have already 
demonstrated a far higher sensitivity for detecting cervical intraepithelial neoplasia grade 2 
(CIN2) or grade 3 (CIN3) than cytology (HPV sensitivity over 95%, cytology sensitivity 
between 55% and 75%), even if a lower specificity was proposed. 
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The variables that can potentially interfere with HPV infection comprise the following 
(Stoler, 2010): 

 Cervical anatomy and the location of the squamo-columnar junction; 
 The nature and size of the biopsy specimen; 
 The location of the biopsy; 
 The number of biopsies; 
 The colposcopic appearance; 
 The orientation on embedding; 
 The depth and the quality of the histologic sections; 
 The criteria used for interpretation; 
 The inter-observer variation amongs pathologists. 

Colposcopy has the sensitivity for the detection of neoplastic disease in the range of 60 to 
70% in the management of women presenting with abnormal cervical cytology and those 
with lesions of intraepithelial disease. However, its sensitivity may be increased into range 
of more than 90% when employed together with exfoliative cytology or HPV-DNA testing 
or both. Therefore, all HPV positive women should be referred for colposcopic evaluation. 

HPV-testing strategy is the preferred management option for women with an equivocal 
cytology derived from a liquid-based PAP sample.  

Women who are ASC-US HPV positive are best managed by colposcopic technique.  

Treatment options classically include surgery, radiotherapy and chemotherapy, while 
modern approach is also based on immunotherapy.  

Immunotherapy represents the manipulation of immunologic processes, namely biologic 
therapy, or the application of biologic response modifiers (BRMs). It is nowadays widely 
recognized that the biologic therapy may have immunologic effects and can act through 
multiple mechanisms such as:  

 to increase the number of effector cells; 
 to decrease host’s suppressor immunologic mechanisms; 
 to make the tumor cells more susceptible to damage by immunologic activity; 
 to improve the host’s tolerance to radiotherapy or chemotherapy (Goncalves & Donadi, 

2004; Nedergaard, 2007; Nedergaard, 2008; Scott, 2001).   

4.1 Passive immunotherapy 

Passive immunotherapy techniques have been used in some melanoma and renal carcinoma 
patients resulting in objective responses. Because the lymphokine-activated killer cells 
(LAK) plus interleukin-2 (IL-2) technique is associated with significant toxicity, variations of 
these methods need further studied (Monie, 2007; Scott,, 1997; Scott, 2001; Wang, 1999). 

4.2 Passive humoral immunotherapy 

The passive humoral immunotherapy technique allows in vitro detection of monoclonal anti-
tumor antibodies directed against a variety of human cancers (Goncalves & Donadi, 2004; 
Monie, 2007; Scott, 2001).  
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4.3 Active specific immunotherapy 

Active specific immunotherapy has been used to induce therapeutic cellular immunity by 
using intact tumor cells, defined tumor antigens, and immunostimulants. Moreover, 
autochtonous tumor cells genetically modified to produce immunostimulatory molecules 
are being evaluated in clinical trials (Monie, 2007; Norris, 1990; Scott, 2001).  

Granulocyte-macrophage colony stimulating factor (GM-CSF) or interleukin-2 co-
stimulatory molecules such as B7-1 and allogeneic class I MHC molecules are commonly 
used (Monie, 2007; Scott, 2001).  

4.4 Allogeneic tumor cells 

This procedure may be performed in patients with acute lymohoblastic and acute 
myeloblastic leukemia. Irradiated allogeneic tumor cells and bacille Calmette-Guerin 
vaccine (BCG) are used (Monie, 2007; Scott, 2001). 

4.5 Defined tumor antigen based vaccines 

More recently, approaches using defined tumor antigen based vaccines are among the most 
promising techniques. Prolonged remissions have been observed because a defined end-
point is available. There is enough evidence that antigens derived from genes that have 
mutated during tumor development and antigens that have a normal sequence but are not 
expressed in the tumor have been demonstrated as a target of specific T-cells grown from 
cervical cancer patients (Monie, 2007; Norris, 1990; Scott, 2001).  

5. Immunological aspects in cervical cancer 
Immunological aspects of cervical cancer are still of interest, tumor specific immune 
response being one of the most promising fields in cervical cancer research. As HPV is the 
etiological agent of a family of diseases that cause more cancer death in women worldwide 
than any other form of cancer, the goal of the newer trials is to identify novel strategies for 
cervical cancer immunotherapy (Monie, 2007; Scott, 2001).  

HPV types 16 and 18 represent probably the most prevalent oncogenic types found in 
cancerous cervical tissues, accounting for up to 80% of the cervical cancer cases. Moreover, 
the risk of progression to cervical carcinoma is higher for HPV types 16 and 18 than for 
other known types of HPV (Ancuta, 2009; Goncalves & Donadi, 2004; Scott, 2001).  

However, most adult women will completely recover from their HPV infection, with a 
reported clearance rate of 30% at 6 months and 50% at 12 months. Therefore, a persistent 
infection with HPV may be defined as the continued detection of viral DNA of the same 
HPV type for at least 12 months.  

After transmission by sexual contact, it has been demonstrated that the virus does not cause 
viraemia or systemic infection and remains located in the epithelial cells of cervical mucosa.  

It is well known that the virus adaptation to the differentiation of the superficial cells is an 
essential process to evade the host’s immunity. Besides, HPV by itself is not cytolytic for the 
keratinocytes. The squamous epithelium undergoes a programmed cell death and 
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descuamation. HPV infects basal layer of the epithelium that mature vertically to the 
superficial surface of it; therefore, the viruses are released only in the most superficial layers 
of the squamous epithelium into the cervical lumen (Goncalves & Donadi, 2004; Scott, 2001).  

Usually, the entire process from infection to viral release is less than three weeks. The 
natural keratinocytes death is not accompanied by inflammation and, therefore, viral 
proteins are not visible to the host immune system.  

Most of women with early invasive cervical cancer are asymptomatic. In such cases, cervical 
smears may be effective in detecting early stage disease. On the other hand, advanced 
cervical cancer displays two primary pathways of extension: (i) local expansion and (ii) 
lymphatic or hematogenous dissemination. 

It is actually known that mononuclear cells commonly infiltrate cervical tissue in different 
types of carcinoma, particularly in intra-tumoral sites, supporting the immune response 
against tumor. Previous studies have already shown the importance of local immune cell 
response in patient stratification according to the risk of disease recurrence after treatment. 
Moreover, three different cell subsets including TCD3+, BCD20+ and CD45+ leucocytes 
have been extensively studied among women with or without recurrence of their cancer 
after the surgery (Ancuta, 2009). Higher densities infiltrates are thought to be associated 
with a better clinical outcome. In addition, it seems that there is a relationship between 
different types of immune cells and survival: high density of cells is frequently observed in 
connection with free survival (Ancuta, 2009). The strongest discriminatory potential was 
attributed to densities of CD3+ in both intra- and peritumoral tissue; besides, according to a 
multiple regression model, CD3+ seems to be considered a potent prognostic factor for 
relapse (Ancuta, 2009). Nevertheless, no predictive biomarker is still validated for the use in 
clinical practice (Ancuta, 2009). 

5.1 The innate immune system  

The innate immune system generates non-specific protection against non-self antigens and 
does not intensify following repetitive infection events, while the aim of adaptive immunity 
is to induce cell mediated immune response by providing pathogen specific immunological 
memory.  

Inflammation is a complex process that involves the recruitment of macrophages, 
neutrophils, dendritic cells and the release of cytokines and complement components. 
Dendritic cells activated by local cell injuries take up and process microbial agents while 
migrating to the draining lymph nodes, where they become antigen presenting cells and 
interact with T helper lymphocytes. Moreover, they are able to activated differentiation of T 
cytotoxic lymphocytes that allows rapid and strong response directed against the pathogen 
infected cells able to kill the pathogen (effector T-cells) and a fraction of the T cytotoxic and 
T helper cells becomes T memory cells (Arany, 1995; Arany & Tyring, 1996; de Gruijl, 1998; 
Goncalves & Donadi, 2004; Scott, 2001; Moscicki, 2000).  

On the other hand, T helper lymphocytes activate the humoral immune response, which 
results in the production of specific antibodies against viral infection. In addition, these cells 
activate the differentiation of B lymphocytes into plasma cells that will neutralize the virus 
by binding to the viral capside proteins and other plasma cells that are able to synthetize 
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and to secrete antibodies which maintain a protective level of antibodies long time after the 
first contact with the virus (al-Saleh, 1998; Bell, 1995; de Gruijl, 1998; Goncalves & Donadi, 
2004; Scott, 2001).  

B memory cells will provide rapid and amplified antibody response after re-infection with 
the same pathogen. 

HPV is a double stranded DNA virus that contains 8000 base pairs. There is strong evidence 
that two key regions have been described in HPV:  

 the early region which contains eight genes (E1 to E8), involved in the viral DNA 
replication function (E1 and E8), transcription control (E2 and E8) and cellular 
transformation (E5, E6 and E7); 

 the late region, with two genes (L1-L2), which code for the capsid proteins. 

Viral DNA replication remains located mainly in the basal cells of the epithelium’s 
proliferative cells, whereby most individuals eliminate the HPV 12 to 24 months after the 
diagnosis.  

On the other hand, the oncogenic viral types are associated with high grade squamous 
intraepithelial lesions and it is known that the host’s humoral and cellular immune system 
can explain the latency of HPV infection. Also, the responses to cytokine action during 
carcinogenic and non-carcinogenic processes are evidence of the role of immunological 
control in tumoral progression or progress of lesions associated with HPV infection (Ancuta, 
2009; Bethwaite, 1996; Crowley-Nowick , 2000; Scott, 2001). 

The interaction between these mechanisms is responsible for malignant transformation in 
women with HPV infection: 

 one of these involves a modification of the AP1 transcription factor, endogenous 
synthesis of anti-viral interferon beta; 

 the other involves the interaction between INK4A and transforming activity of E6. 

Modern data support the fact that epithelial cells appear to play much more complex roles 
in cell mediated immune response than a mechanical barrier. 

Cervical keratinocytes constitutively secrete pro-inflammatory cytokines, growth factors 
and chemokines. Main cytokines which promote anti-viral effects are represented by 
transforming growth factor beta (TGF-β), tumor necrosis factor alpha (TNF-α) and beta 
(TNF-β) and interferon (IFN), respectively. Several cytokines such as IFN-α, IFN-β, TNF-α 
and TGF-β which are essentially produced by epithelial cells, display significant anti-viral 
and anti-proliferative effects.  

Additionally, a promising mechanism by which TGF-β, TNF-α and the IFNs are able to 
inhibit the in vitro proliferation of both HPV-transformed keratinocytes and expression of 
HPV genes including the early genes E6 and E7 has been advanced (Crowley-Nowick, 2000; 
Scott, 2001).  

It has been demonstrated that E7 interacts with the tumor suppressing retinoblastoma gene 
protein, while E6 has been shown to be critical in cancer development by enhancing protein 
p53 degradation through ubiquitin-mediated proteolysis via a mechanism requiring E6-
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Moreover, three different cell subsets including TCD3+, BCD20+ and CD45+ leucocytes 
have been extensively studied among women with or without recurrence of their cancer 
after the surgery (Ancuta, 2009). Higher densities infiltrates are thought to be associated 
with a better clinical outcome. In addition, it seems that there is a relationship between 
different types of immune cells and survival: high density of cells is frequently observed in 
connection with free survival (Ancuta, 2009). The strongest discriminatory potential was 
attributed to densities of CD3+ in both intra- and peritumoral tissue; besides, according to a 
multiple regression model, CD3+ seems to be considered a potent prognostic factor for 
relapse (Ancuta, 2009). Nevertheless, no predictive biomarker is still validated for the use in 
clinical practice (Ancuta, 2009). 

5.1 The innate immune system  

The innate immune system generates non-specific protection against non-self antigens and 
does not intensify following repetitive infection events, while the aim of adaptive immunity 
is to induce cell mediated immune response by providing pathogen specific immunological 
memory.  

Inflammation is a complex process that involves the recruitment of macrophages, 
neutrophils, dendritic cells and the release of cytokines and complement components. 
Dendritic cells activated by local cell injuries take up and process microbial agents while 
migrating to the draining lymph nodes, where they become antigen presenting cells and 
interact with T helper lymphocytes. Moreover, they are able to activated differentiation of T 
cytotoxic lymphocytes that allows rapid and strong response directed against the pathogen 
infected cells able to kill the pathogen (effector T-cells) and a fraction of the T cytotoxic and 
T helper cells becomes T memory cells (Arany, 1995; Arany & Tyring, 1996; de Gruijl, 1998; 
Goncalves & Donadi, 2004; Scott, 2001; Moscicki, 2000).  

On the other hand, T helper lymphocytes activate the humoral immune response, which 
results in the production of specific antibodies against viral infection. In addition, these cells 
activate the differentiation of B lymphocytes into plasma cells that will neutralize the virus 
by binding to the viral capside proteins and other plasma cells that are able to synthetize 
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and to secrete antibodies which maintain a protective level of antibodies long time after the 
first contact with the virus (al-Saleh, 1998; Bell, 1995; de Gruijl, 1998; Goncalves & Donadi, 
2004; Scott, 2001).  

B memory cells will provide rapid and amplified antibody response after re-infection with 
the same pathogen. 

HPV is a double stranded DNA virus that contains 8000 base pairs. There is strong evidence 
that two key regions have been described in HPV:  

 the early region which contains eight genes (E1 to E8), involved in the viral DNA 
replication function (E1 and E8), transcription control (E2 and E8) and cellular 
transformation (E5, E6 and E7); 

 the late region, with two genes (L1-L2), which code for the capsid proteins. 

Viral DNA replication remains located mainly in the basal cells of the epithelium’s 
proliferative cells, whereby most individuals eliminate the HPV 12 to 24 months after the 
diagnosis.  

On the other hand, the oncogenic viral types are associated with high grade squamous 
intraepithelial lesions and it is known that the host’s humoral and cellular immune system 
can explain the latency of HPV infection. Also, the responses to cytokine action during 
carcinogenic and non-carcinogenic processes are evidence of the role of immunological 
control in tumoral progression or progress of lesions associated with HPV infection (Ancuta, 
2009; Bethwaite, 1996; Crowley-Nowick , 2000; Scott, 2001). 

The interaction between these mechanisms is responsible for malignant transformation in 
women with HPV infection: 

 one of these involves a modification of the AP1 transcription factor, endogenous 
synthesis of anti-viral interferon beta; 

 the other involves the interaction between INK4A and transforming activity of E6. 

Modern data support the fact that epithelial cells appear to play much more complex roles 
in cell mediated immune response than a mechanical barrier. 

Cervical keratinocytes constitutively secrete pro-inflammatory cytokines, growth factors 
and chemokines. Main cytokines which promote anti-viral effects are represented by 
transforming growth factor beta (TGF-β), tumor necrosis factor alpha (TNF-α) and beta 
(TNF-β) and interferon (IFN), respectively. Several cytokines such as IFN-α, IFN-β, TNF-α 
and TGF-β which are essentially produced by epithelial cells, display significant anti-viral 
and anti-proliferative effects.  

Additionally, a promising mechanism by which TGF-β, TNF-α and the IFNs are able to 
inhibit the in vitro proliferation of both HPV-transformed keratinocytes and expression of 
HPV genes including the early genes E6 and E7 has been advanced (Crowley-Nowick, 2000; 
Scott, 2001).  

It has been demonstrated that E7 interacts with the tumor suppressing retinoblastoma gene 
protein, while E6 has been shown to be critical in cancer development by enhancing protein 
p53 degradation through ubiquitin-mediated proteolysis via a mechanism requiring E6-
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associated protein. Thus, all these data highlighted once more the notion that E6 and E7 
proteins appear to have essential role in malignancy (Youde, 2000; Scott, 2001).  

Varied results of the potential for HPV-infected cells to escape immune response, 
accompanied by the growth inhibitory effects of cytokines, are highly depending on 
experimental findings. 

TGF-β1 provides a good example of growth inhibitory effect in either HPV type 16 or HPV 
18 transformed cells. Studies investigating the role of exogenous effects of TGF-β1 showed 
that the TGF-β1 induce growth inhibition in HPV 16 immortalized human keratinocyte cell 
line may be accompanied by suppression of steady-state levels of RNA down-regulation of 
the genes c-myc, suggesting a mechanistic association between TGF-β up-regulation and 
HPV-infected cells. The same researches also reported that over-expression of TGF-β1 
treatment of HPV 16 immortalized cells results in proliferation enhancing bcl-2 and NFkB 
genes (Goncalves & Donadi, 2004; Scott, 2001).  

HPV infected cells are grown in a medium that stimulates early stages of tumor progression; 
therefore, TGF-β appears to stimulate cells growth. The effect is seen only in HPV infected 
cells, but not in HPV negative ones, favoring increased expression of epidermal growth 
factor receptor and its ligand. These examples suggest that HPV infected cells may escape 
early, even before malignant transformations occurs.  

The evaluation of the growth inhibitory effects of TNF-α in HPV infected cells has revealed 
that TNF-α appears to have an anti-proliferative effect on HPV 16 infected cells. The 
characterization of this growth inhibitory effect has lead to the suggestion that it involves 
growth arrest in G0-G1 phase.  

As recently reviewed by certain authors, a growth-stimulatory effect involving an 
amphiregulin-mediated autocrine loop has been demonstrated for both IL-10 and TNF-α in 
some HPV 16 or 18 infected epithelial cells. They finally concluded that it could provide an 
early escape from growth inhibition in HPV-immortalized cells. In addition to the anti-
proliferative effect, IFNs have also been investigated.  

It seems that IFN-α inhibits the proliferation of HPV 16 infected cells at lower dose as 
compared to those needed to inhibit the growth of normal keratinocytes. It has also been 
shown that IFN-α inhibits E7 protein expression without interfering with transcription, 
suggesting that the inhibition of proliferation is mediated through E7 protein but not E6 
protein expression. Moreover, the authors have concluded that IFNs may be virus-type 
specific or cell-line specific. A direct potential anti-viral role for IFNs in HPV-infected cells 
was therefore identified (Hatch & Fu, 1999; Nakagawa, 2000; Scott, 2001; Wang, 1999).  

Interestingly, neither IFN-α and IFN-γ have been shown to reduce the transcription of E6 
and E7 genes in a HPV 16 transformed keratinocyte line (HPK-1A) (Kleine, 1995; Lee, 1999; 
Scott, 2001). More recent work indicates that IFN-β reduces the transcription of both E6 and 
E7 genes in HPV 16 transfected keratinocyte-line (HPK-1A). Besides, there is actually strong 
evidence that malignant transformation is accompanied by the loss of responsiveness to the 
inhibitory properties of cytokines. TGF-β, for example, may play roles in checking the HPV 
gene transcription in non-tumorigenic HPV 16 immortalized cell type lines and malignant 
transformation could involve partial resistance to it (Nakagawa, 2000; Scott, M, 2001; Stoler, 
2010).  
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The hypothesis that the resistance to the growth-inhibitory effects of several cytokines may 
occur in HPV-immortalized cells even prior to malignancy is actually proposed. The authors 
suggested that chronic inflammation has led to a selective advantage for abnormal cells in 
vivo by synthesis of pro-inflammatory cytokines. They concluded that a possible escape of 
cytokine mediated growth inhibition in HPV infected cells was identified. 

The studies described above suggest the possibility that HPV infected cells may evade the 
growth inhibitory effects of cytokines by modulating the production of cytokines and other 
mechanisms. For example, they have more recently demonstrated that a correlation between 
increased tumorigenicity, significantly decreased expression of TNFα receptors and 
resistance to TNF-mediated inhibition of proliferation was observed. The studies concluded 
that type I and type II receptors levels in serum of patients with HPV 16 or 18 cervical 
carcinoma were significantly increased (Bontkes, 1999; Scott, 2001). 

The characterization of this effect has led to the suggestion that soluble type I and type II 
TNF-α receptors may facilitate the growth of lesions in the HPV infected epithelium. As a 
further example, a possible mechanism by which HPV infected cells may escape the anti-
proliferative cytokines effect, that conversion of non-tumorigenic He La fibroblast hybrids to 
malignant cells is accompanied by the ability of TNF-α to suppress HPV 18 gene 
transcription, suggesting a mechanistic association between loss of TNF-α sensitivity and 
alterations in the composition of the activator protein 1 complex.  

HPV 16 E7 inactivates the induction of the IFN-α inductible genes by blocking the 
translocation of p48, the DNA binding part of the IFN stimulated gene factor 3 transcription 
complex, to the molecules upon IFN-α stimulation. The characterization of this cytokines 
role, except IFN-γ, in keratinocyte growth regulation in HPV infected cells has led to the 
observation that these may play autocrine roles in HPV infection (Goncalves & Donadi, 
2004; Kleine, 1995; Lee, 1999; Norris, 1990; Scott, 2001; Symington & Santos, 1990).   

5.2 Adaptive cell mediated immunity 

The findings provide preliminary evidence for an association between two phases 
(recognition and effector), focusing on the cells involved and membrane bound molecules 
that mediate the immune response.  

5.2.1 Recognition phase 

Several studies have addressed the potential role of Langerhans cells in HPV lesions which 
may contribute to persistence of the infection. For example, S100+cells (antibodies) are 
significantly reduced in SIL compared to normal cervical epithelium, whereas CD1+ 
(antibodies) cells are not. As recently reviewed, cytokines with some contribution from 
Langerhans cells appear to be crucial mediators of the recognition phase. It seems that IL-1β, 
IL-1α, TNF-α and IL-10 are involved in Langerhans cells migration, acting as promoters or 
inhibitors of these cells.  

Several investigators have described a possible association between HPV infection and 
deficits in production of these cytokines, based on findings of reduced IL-1α, IL-1β, TNF-α 
and GM-CSF and cervical carcinoma lines.  
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associated protein. Thus, all these data highlighted once more the notion that E6 and E7 
proteins appear to have essential role in malignancy (Youde, 2000; Scott, 2001).  

Varied results of the potential for HPV-infected cells to escape immune response, 
accompanied by the growth inhibitory effects of cytokines, are highly depending on 
experimental findings. 

TGF-β1 provides a good example of growth inhibitory effect in either HPV type 16 or HPV 
18 transformed cells. Studies investigating the role of exogenous effects of TGF-β1 showed 
that the TGF-β1 induce growth inhibition in HPV 16 immortalized human keratinocyte cell 
line may be accompanied by suppression of steady-state levels of RNA down-regulation of 
the genes c-myc, suggesting a mechanistic association between TGF-β up-regulation and 
HPV-infected cells. The same researches also reported that over-expression of TGF-β1 
treatment of HPV 16 immortalized cells results in proliferation enhancing bcl-2 and NFkB 
genes (Goncalves & Donadi, 2004; Scott, 2001).  

HPV infected cells are grown in a medium that stimulates early stages of tumor progression; 
therefore, TGF-β appears to stimulate cells growth. The effect is seen only in HPV infected 
cells, but not in HPV negative ones, favoring increased expression of epidermal growth 
factor receptor and its ligand. These examples suggest that HPV infected cells may escape 
early, even before malignant transformations occurs.  

The evaluation of the growth inhibitory effects of TNF-α in HPV infected cells has revealed 
that TNF-α appears to have an anti-proliferative effect on HPV 16 infected cells. The 
characterization of this growth inhibitory effect has lead to the suggestion that it involves 
growth arrest in G0-G1 phase.  

As recently reviewed by certain authors, a growth-stimulatory effect involving an 
amphiregulin-mediated autocrine loop has been demonstrated for both IL-10 and TNF-α in 
some HPV 16 or 18 infected epithelial cells. They finally concluded that it could provide an 
early escape from growth inhibition in HPV-immortalized cells. In addition to the anti-
proliferative effect, IFNs have also been investigated.  

It seems that IFN-α inhibits the proliferation of HPV 16 infected cells at lower dose as 
compared to those needed to inhibit the growth of normal keratinocytes. It has also been 
shown that IFN-α inhibits E7 protein expression without interfering with transcription, 
suggesting that the inhibition of proliferation is mediated through E7 protein but not E6 
protein expression. Moreover, the authors have concluded that IFNs may be virus-type 
specific or cell-line specific. A direct potential anti-viral role for IFNs in HPV-infected cells 
was therefore identified (Hatch & Fu, 1999; Nakagawa, 2000; Scott, 2001; Wang, 1999).  

Interestingly, neither IFN-α and IFN-γ have been shown to reduce the transcription of E6 
and E7 genes in a HPV 16 transformed keratinocyte line (HPK-1A) (Kleine, 1995; Lee, 1999; 
Scott, 2001). More recent work indicates that IFN-β reduces the transcription of both E6 and 
E7 genes in HPV 16 transfected keratinocyte-line (HPK-1A). Besides, there is actually strong 
evidence that malignant transformation is accompanied by the loss of responsiveness to the 
inhibitory properties of cytokines. TGF-β, for example, may play roles in checking the HPV 
gene transcription in non-tumorigenic HPV 16 immortalized cell type lines and malignant 
transformation could involve partial resistance to it (Nakagawa, 2000; Scott, M, 2001; Stoler, 
2010).  
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The hypothesis that the resistance to the growth-inhibitory effects of several cytokines may 
occur in HPV-immortalized cells even prior to malignancy is actually proposed. The authors 
suggested that chronic inflammation has led to a selective advantage for abnormal cells in 
vivo by synthesis of pro-inflammatory cytokines. They concluded that a possible escape of 
cytokine mediated growth inhibition in HPV infected cells was identified. 

The studies described above suggest the possibility that HPV infected cells may evade the 
growth inhibitory effects of cytokines by modulating the production of cytokines and other 
mechanisms. For example, they have more recently demonstrated that a correlation between 
increased tumorigenicity, significantly decreased expression of TNFα receptors and 
resistance to TNF-mediated inhibition of proliferation was observed. The studies concluded 
that type I and type II receptors levels in serum of patients with HPV 16 or 18 cervical 
carcinoma were significantly increased (Bontkes, 1999; Scott, 2001). 

The characterization of this effect has led to the suggestion that soluble type I and type II 
TNF-α receptors may facilitate the growth of lesions in the HPV infected epithelium. As a 
further example, a possible mechanism by which HPV infected cells may escape the anti-
proliferative cytokines effect, that conversion of non-tumorigenic He La fibroblast hybrids to 
malignant cells is accompanied by the ability of TNF-α to suppress HPV 18 gene 
transcription, suggesting a mechanistic association between loss of TNF-α sensitivity and 
alterations in the composition of the activator protein 1 complex.  

HPV 16 E7 inactivates the induction of the IFN-α inductible genes by blocking the 
translocation of p48, the DNA binding part of the IFN stimulated gene factor 3 transcription 
complex, to the molecules upon IFN-α stimulation. The characterization of this cytokines 
role, except IFN-γ, in keratinocyte growth regulation in HPV infected cells has led to the 
observation that these may play autocrine roles in HPV infection (Goncalves & Donadi, 
2004; Kleine, 1995; Lee, 1999; Norris, 1990; Scott, 2001; Symington & Santos, 1990).   

5.2 Adaptive cell mediated immunity 

The findings provide preliminary evidence for an association between two phases 
(recognition and effector), focusing on the cells involved and membrane bound molecules 
that mediate the immune response.  

5.2.1 Recognition phase 

Several studies have addressed the potential role of Langerhans cells in HPV lesions which 
may contribute to persistence of the infection. For example, S100+cells (antibodies) are 
significantly reduced in SIL compared to normal cervical epithelium, whereas CD1+ 
(antibodies) cells are not. As recently reviewed, cytokines with some contribution from 
Langerhans cells appear to be crucial mediators of the recognition phase. It seems that IL-1β, 
IL-1α, TNF-α and IL-10 are involved in Langerhans cells migration, acting as promoters or 
inhibitors of these cells.  

Several investigators have described a possible association between HPV infection and 
deficits in production of these cytokines, based on findings of reduced IL-1α, IL-1β, TNF-α 
and GM-CSF and cervical carcinoma lines.  
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Besides, there is a relationship between diminished production of certain cytokines and 
persistent HPV infection. For example, TNF-α expression was highly expressed in low-
grade squamous intraepithelial lesions (LSIL) biopsy specimens as compared to HSIL 
specimens. These abnormalities may contribute, along with local other immune processes, to 
an altered antigen-presentation to T cells in pre-invasive cervical lesions. Thus, abnormal 
immune responses suggest the possibility that HPV may evade immune-surveillance 
(Bethwaite, 1996; Goncalves & Donadi, 2004; Scott, 2001).  

5.2.2 Effector phase 

5.2.2.1 T-cell responses to HPV infection 

Different analyses have suggested the potential role of T helper lymphocytes in providing 
protection against the persistence of HPV infection by measuring T-cell proliferative 
responses (Ancuta, 2009). It seems that more frequent responses to HPV 16 antigens E6 and 
E7 gene products were observed in subjects who had developed SIL compared to those who 
were cytologically normal, indicating that these antigens are important in SIL prevention.  

In a similar study focused on HPV 16 proteins other than E6 and E7 (HPV 16 E2, HPV 16 E5, 
HPV 16 L1), T-cell proliferative responses to HPV 16 showed no association with disease 
outcome.  

Moreover, results from certain trials have been equally confused by several factors including 
differences in subject populations, antigens (making the interpretation of T-cell helper 
response to HPV infection difficult) and the activities of T helper cells themselves (these are 
involved in production of auto-antibodies by B lymphocytes). 

Other researchers have shown that responses to HPV 16 E5 proteins are more frequently 
observed in subjects with progressing LSIL than subjects without LSIL and those with HSIL. 
The results revealed that these responses may be correlated with clearance of HPV infection 
than with resolution of SIL.  

Since T helper lymphocytes have important roles in aiding the development of cytotoxic 
lymphocytes, a possible association between these cells and clearance of virus may not be 
accurate reflections of a correlation between T helper cells responses and the HPV infection 
(Arany, 1995; Bethwaite, 1996; Dolei, 1999; Goncalves & Donadi, 2004; Nakagawa, 2000; 
Scott, 2001).  

5.2.2.2 Research on CTL-mediated killing 

Few studies have demonstrated the presence of activated CTL in SIL. CD8+CTL are known 
to be responsible for recognizing and killing HPV infection and SIL. One such study has 
reported that subjects with positive responses to E6 or E7 peptide can lead to the regression 
of tumors expressing E6 or E7; additionally, this regression is mediated by TCD8+, MHC 
class-I-CTL. Also, HPV E6 and/or E7 specific CTL were observed in patients with cervical 
carcinoma. Moreover, it has been demonstrated that CTLs were not only be capable of 
leasing HLA-matched, but also identified HPV specific CTL in lymph nodes and cervical 
cancer. Across sectional analysis of HPV16 E6 and/or E7-specific CTL showed that these 
were lower in women with HPV 16 infection who have developed SIL than in women with 
HPV 16 infection who had not developed SIL.  
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Lack of CTL response to the HPV 16 E6 protein is more frequently observed in subjects with 
persistent HPV infection, suggesting that CTL response to E6 was correlated with viral 
clearance. However, additional studies are necessary for defining the role of CTL in the 
regression of SIL. 

Some researchers reported positive tetramer responses to HPV 16 E7 by isolating T 
lymphocytes specific for HPV, but the interpretation is difficult since the development of 
cervical cancer was not prevented (Bethwaite, 1996; Nakagawa, 2000; Scott, 2001; Sheu, 
1999).  

5.2.2.3 Studies of antigenic epitopes in HPV infection  

There is little information about antigenic epitopes of HPV using mouse model systems and 
human systems, respectively. Nevertheless, certain research papers focusing on CTL 
epitopes of HPV 16 E6 and E7 proteins have identified five common HLA types; also, the 
immunological response of nine of these potential epitopes for HLA-2.1 was demonstrated. 
For example, E6 (29-38), E7 (11-20), E7 (82-90) and E7 (86-93) were identified using HLA-2.1. 
Immunogenicity of three of the four peptides [E7 (11-20), E7 (82-90) and E7 (86-93)] was 
confirmed by using CTL induction of peripheral blood mononuclear cells (PBMCs) from 
humans in vitro. The fourth of these peptides (CTL4) has been observed in SIL and cervical 
cancer (de Gruijl , 1998; Youde, 2000; Scott, 1999; Scott, 2001; Wang, 1999).  

5.2.2.4 MHC class II restricted antigen presentation in the effector phase  

A couple of recent studies have concluded that transcription of class II MHC molecules may 
be due to interferon gamma treatment of HPV 16 or 18 immortalized keratinocytes. They 
have demonstrated that HLA-DR epithelial cells, T-cells and Langerhans cells may 
participate in immune reactions by down-regulating HLA-DR due to interferon gamma 
secretion by activated T cells.  

The hypothesis that up-regulation of HLA-DR expression was absent in cutaneous warts 
was suggested based on differences between cutaneous and mucosal anti-HPV immune 
responses. Also, other authors have reported that expression of HLA-DR is associated with 
HSIL and HPV may evade immune responses by blocking up-regulation of MHC class II 
expression. In addition, impaired up-regulation of this antigen in patients with genital 
condylomas responded to interferon treatment compared to those who did not; a possible 
causal link between high E7 expression in the non-responders and the lower inducibility of 
HLA-DR expression was identified (Crowley-Nowick, 2000; de Gruijl, 1998; Goncalves & 
Donadi, 2004; Youde, 2000; Scott, 2001; Wang, 1999).  

5.2.2.5 MHC class I restricted antigen presentation in the effector phase  

While normal keratinocytes constitutively express MHC class I molecules, HPV-infected 
tissues also commonly express high MHC class I levels as suggested by one report. Besides, 
these keratinocytes are susceptible to class I mediated lysis by alloantigen-primed CTL.  

In a recent analysis, loss of MHC class I expression have been reported in cutaneous warts, 
although only partial loss of expression was seen in condylomas. In addition, studies using 
specimens from cervical cancers biopsies have reported a drastic reduction in MHC class I 
expression.  
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Besides, there is a relationship between diminished production of certain cytokines and 
persistent HPV infection. For example, TNF-α expression was highly expressed in low-
grade squamous intraepithelial lesions (LSIL) biopsy specimens as compared to HSIL 
specimens. These abnormalities may contribute, along with local other immune processes, to 
an altered antigen-presentation to T cells in pre-invasive cervical lesions. Thus, abnormal 
immune responses suggest the possibility that HPV may evade immune-surveillance 
(Bethwaite, 1996; Goncalves & Donadi, 2004; Scott, 2001).  

5.2.2 Effector phase 

5.2.2.1 T-cell responses to HPV infection 

Different analyses have suggested the potential role of T helper lymphocytes in providing 
protection against the persistence of HPV infection by measuring T-cell proliferative 
responses (Ancuta, 2009). It seems that more frequent responses to HPV 16 antigens E6 and 
E7 gene products were observed in subjects who had developed SIL compared to those who 
were cytologically normal, indicating that these antigens are important in SIL prevention.  

In a similar study focused on HPV 16 proteins other than E6 and E7 (HPV 16 E2, HPV 16 E5, 
HPV 16 L1), T-cell proliferative responses to HPV 16 showed no association with disease 
outcome.  

Moreover, results from certain trials have been equally confused by several factors including 
differences in subject populations, antigens (making the interpretation of T-cell helper 
response to HPV infection difficult) and the activities of T helper cells themselves (these are 
involved in production of auto-antibodies by B lymphocytes). 

Other researchers have shown that responses to HPV 16 E5 proteins are more frequently 
observed in subjects with progressing LSIL than subjects without LSIL and those with HSIL. 
The results revealed that these responses may be correlated with clearance of HPV infection 
than with resolution of SIL.  

Since T helper lymphocytes have important roles in aiding the development of cytotoxic 
lymphocytes, a possible association between these cells and clearance of virus may not be 
accurate reflections of a correlation between T helper cells responses and the HPV infection 
(Arany, 1995; Bethwaite, 1996; Dolei, 1999; Goncalves & Donadi, 2004; Nakagawa, 2000; 
Scott, 2001).  

5.2.2.2 Research on CTL-mediated killing 

Few studies have demonstrated the presence of activated CTL in SIL. CD8+CTL are known 
to be responsible for recognizing and killing HPV infection and SIL. One such study has 
reported that subjects with positive responses to E6 or E7 peptide can lead to the regression 
of tumors expressing E6 or E7; additionally, this regression is mediated by TCD8+, MHC 
class-I-CTL. Also, HPV E6 and/or E7 specific CTL were observed in patients with cervical 
carcinoma. Moreover, it has been demonstrated that CTLs were not only be capable of 
leasing HLA-matched, but also identified HPV specific CTL in lymph nodes and cervical 
cancer. Across sectional analysis of HPV16 E6 and/or E7-specific CTL showed that these 
were lower in women with HPV 16 infection who have developed SIL than in women with 
HPV 16 infection who had not developed SIL.  
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Some researchers reported positive tetramer responses to HPV 16 E7 by isolating T 
lymphocytes specific for HPV, but the interpretation is difficult since the development of 
cervical cancer was not prevented (Bethwaite, 1996; Nakagawa, 2000; Scott, 2001; Sheu, 
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human systems, respectively. Nevertheless, certain research papers focusing on CTL 
epitopes of HPV 16 E6 and E7 proteins have identified five common HLA types; also, the 
immunological response of nine of these potential epitopes for HLA-2.1 was demonstrated. 
For example, E6 (29-38), E7 (11-20), E7 (82-90) and E7 (86-93) were identified using HLA-2.1. 
Immunogenicity of three of the four peptides [E7 (11-20), E7 (82-90) and E7 (86-93)] was 
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cancer (de Gruijl , 1998; Youde, 2000; Scott, 1999; Scott, 2001; Wang, 1999).  
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A couple of recent studies have concluded that transcription of class II MHC molecules may 
be due to interferon gamma treatment of HPV 16 or 18 immortalized keratinocytes. They 
have demonstrated that HLA-DR epithelial cells, T-cells and Langerhans cells may 
participate in immune reactions by down-regulating HLA-DR due to interferon gamma 
secretion by activated T cells.  

The hypothesis that up-regulation of HLA-DR expression was absent in cutaneous warts 
was suggested based on differences between cutaneous and mucosal anti-HPV immune 
responses. Also, other authors have reported that expression of HLA-DR is associated with 
HSIL and HPV may evade immune responses by blocking up-regulation of MHC class II 
expression. In addition, impaired up-regulation of this antigen in patients with genital 
condylomas responded to interferon treatment compared to those who did not; a possible 
causal link between high E7 expression in the non-responders and the lower inducibility of 
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tissues also commonly express high MHC class I levels as suggested by one report. Besides, 
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although only partial loss of expression was seen in condylomas. In addition, studies using 
specimens from cervical cancers biopsies have reported a drastic reduction in MHC class I 
expression.  
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Finally, many investigators have described a possible correlation between loss of MHC class 
I in cervical cancer biopsy specimens and tumor type, disease stage and HPV 16 or 18 types. 
They concluded that loss or down-regulation if MHC class I expression is associated with 
more frequent disease recurrences.  

Another research group has demonstrated that expression of the transporter associated with 
antigen presentation (TAP-1) is also associated with recurrence of the disease, suggesting 
that HPV may evade immune-surveillance by down-regulating TAP-1. As well, loss or 
down–regulation of MHC class I expression is critical for CTL-mediated killing (Bethwaite, 
1996; Crowley-Nowick, 2000; de Gruijl, 1998; Youde, 2000; Scott, 2001; Wang, 1999).  

5.3 Regulation of T cell immune responses 

5.3.1 Chemokines and adhesion molecules 

Another area of interest is the recruitment of activated lymphocytes at the sites of 
inflammation, defining immune processes that involve both chemokines and membrane 
bound adhesion molecules.  

Several studies have described a close association between IL-8 production and the 
recruitment of neutrophils and T cells, while other have reported that malignant 
transformation of cervical keratinocytes is associated with higher IL-8 levels, especially 
when stimulated by IL-1 or TNF-α. In addition, T cells synthesis and secretion of IFN-γ may 
be accompanied by high IL-8 levels, stimulating, in turn, cellular immune responses.  

Certain novel papers on malignant transformation have also mentioned higher IL-8 levels in 
women with histologic evidence of HPV infection, whereas the levels of RANTES 
(Regulated on Activation Normal T Expressed Secreted Factor) and MIP-1α (Macrophage 
Inflammatory Protein-1 alpha) are confounded. On the other hand, some approaches 
suggest that IL-8 synthesis in HPV 16 or 18 immortalized cell lines was significantly 
diminished.  

Cervical keratinocytes are capable of producing MCP-1 (Macrophage Chemo-attractant 
Protein 1) and HPV 18+ HeLa cells transfected without the vector containing cDNA for 
MCP-1 lead to rapidly growing tumors. Some recent data suggest that ICAM-1 (Intercellular 
Adhesion Molecule-1) and its ligand, LFA-1 (Leukocyte Function Associated Antigen 1), 
seems to be important in adhesion processes by involving specific antigen recognition and 
CTL mediated killing.  

Advanced researches have proposed the hypothesis that the adhesion process is 
accompanied by increased expression of ICAM-1 as a result of TNF-α and IFN-γ 
contribution. In addition, small clusters of LFA-1 positive T cells were found in the lower 
half of the epithelium surrounding ICAM-1 positive keratinocytes. Furthermore, the 
communication between T cells and keratinocytes is believed to be supported by the ICAM-
1 overlapped with HLA-DR expression as bystanders of the adhesion process.  

Whereas old data support the observation that impaired expression may play a role in the 
progression of the malignant process, the role of adhesion molecules in cervical cancer was 
recently up-dated (Bethwaite, 1996; Bell, 1995; Dolei, 1999; Monnier-Benoit, 2006; Scott, 2001; 
Wang, 1999).   
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5.3.2 Cytokines regulating T-cell responses  

In the last years, many articles have reviewed the classification of activated T-helper cells 
aiming to understand humoral and cellular immune responses in cervical cancer (Ancuta, 
2009).  

A larger number of cells with particular focus on Th1 and Th2 cytokines production may play 
a role in local immune response. The classification include IFN-γ, TNF-α and IL-2 producing T 
helper type 1 cells which stimulate cellular immune response and IL-4, IL-5, IL-10 and IL-13 
producing T helper type 2 cells, which in turn stimulate humoral immune response.  

The observation that Th1-Th2 paradigm may play a role in HPV infection has support from 
several studies. Th1 cytokines such as IFN-γ and IL-2 may also be important in the natural 
history of HPV infection (Mosmann & Sad; 1996; Scott, 1999; Scott, 2001). 

Moreover, immunohistochemmical analysis has been proposed by many researchers to 
study cervical cancer biopsy specimens; they compared immunohistological studies of 
cervical carcinoma with results from normal cervical epithelium demonstrating fewer Th1 
cells (IL-2+) and higher density of Th2 cells (IL-4+).  

The authors have suggested that the IL-2 synthesis may be related to HPV type 16 in vitro 
stimulation. For example, the lowest IL-2 levels were demonstrated in women with cervical 
cancer, while the highest levels of IL-2 were reported in cytologically normal HPV women. 
Besides, there is strong evidence that MHC class I and/or MHC class II molecules down-
regulation may decrease immune recognition of HPV-associated tumors through 
modulating IL-10 production (Bethwaite, 1996; Dolei, 1999; Goncalves & Donadi, 2004; 
Monnier-Benoit, 2006; Wang, 1999). 

5.4 Clearance of HPV infection and clinical implications 

As emphasize by some authors, HPV may evade local immune response by limiting the 
extent of viral antigens to immunologic recognition.  

Three potential mechanisms for HPV immune-surveillance were actually proposed, 
including: 

 E7 protein may inhibit local immune response by blocking the antigen presenting 
function of dendritic cells from the epithelium in cervical tissue; 

 an effective immune response against the HPV infected cells in the basal epithelium, 
where the E6 and E7 early genes are expressed; capsid encoding genes delayed 
expression may be the consequence of the inhibition promoted by a codon usage still 
remain exploratory, but this scenario is still exploratory; 

 lack of CTL response to the HPV infected cells: keratinocytes may be less susceptible to 
class I mediated lysis by alloantigen-primed CTL (Bethwaite, 1996; Dolei, 1999; 
Goncalves & Donadi, 2004; Palefsky, 1999; Scott, 2001; Wang, 1999) 

6. Prophylactic HPV vaccines  
Multiple studies indicate there are several challenges and uncertainties that need to be 
resolved before HPV vaccination. In addition, socio-cultural factors will affect the 
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acceptability of the HPV vaccine in high risk developing countries. Patients must acquire 
more information for accepting HPV vaccination. After considering the evidence, the 
clinicians come to a unanimous decision that such information might include the need for 
prevention and applicable information concerning where to acquire and how to fund HPV 
vaccination.  

Two prophylactic HPV vaccines, namely CervarixR and GardasilR (Silgard), have been 
already approved; they are directed against and contain virus-like particles (VLPs) specific 
for two of the most important oncogenic HPV types 16 and 18. In addition, GardasilR is a 
quadrivalent vaccine that also includes VLPs for HPV 6 and 11, the most common HPV 
types found in up to 90% of genital warts (Harper, 2009; Kitcher, 2008). These vaccines offer 
protection for 70% of cancers, but also for about 90% of HPV type 16/18 associated CIN 
(Kitcher, 2008).  

Although the immunogenic properties of the prophylactic HPV vaccines give the possibility 
of long term protection for women in a wide range of years, the vaccination seems to be 
most advantageous in preadolescent girl (Kitcher, 2008). It is widely recognized that the 
above mentioned prophylactic vaccines are able to induce high titers of neutralizing 
antibodies; however, CervarixR is responsible for significantly higher titers of antibodies 
than GardasilR (Harper, 2009).  

With regard to baseline seropositivity, increased memory B cell response is commonly 
reported in women who were both seronegative and PCR negative for oncogenic HPV types 
16 and 18 at the time of vaccination (Harper, 2009). Also, several studies showed that 
adolescents mounted an antibody response that was significantly higher compared to the 
seronegative old women (Harper, 2009). Because the meaning of loss of antibody titers is 
unclear, long term studies are necessary to prove the efficacy for the HPV vaccines. 

In general, both GardasilR and CervarixR are safe for the majority subjects who received 
vaccines. The most commonly reported adverse events were pain, erythema, swelling, 
myalgias, arthralgias, headaches and gastrointestinal symptoms. In the mean time, no 
serious adverse events (hospitalization, disability, death) have been reported (Harper, 2009).  

Special consideration should be made about vaccine administration in pregnancy; three 
therapeutic scenarios are defined, as follows: 

- the vaccination during pregnancy is not allowed; 
- if one dose of vaccine has been received before pregnancy, all three administration 

should be taken after delivery; 
- if two doses have been received before pregnancy, the last dose could be administrated 

in postpartum period (Harper, 2009). 

No scientific evidence supports the interruption of a pregnancy because of the partial 
vaccine administration; additionally, there is no formal contraindication to vaccination 
during lactation (Harper, 2009).  

7. Conclusions 
Developments in the technology of measuring HPV antibody response in serum specimens 
would facilitate directions for further research in the prevention, control and management 
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in cervical cancer and might encourage additional clinical trials research on HPV infection 
and cervical carcinoma that need to be widely disseminated to the clinicians and women by 
updating screening and management protocol. 

The current perception of HPV persistency is not fully understand by many physicians and 
researchers. Therefore, viral persistency will be taken into account in an organized context 
in screening programs.  

Because of the very high efficacy shown by HPV vaccines, the cytology-based screening 
programs will be less efficient and potentially rates of over-diagnosis and over-treatment of 
indefinite lesions will multiply.  

Transition time to redefine screening protocols including a later age at the beginning and 
less frequent screening visits is thus essential.  

In addition to HPV-based screening programs, many issues are not fully comprehend, 
requiring a lot of educations: triage of cytological pre-invasive lesions, follow-up after 
treatment of SIL, detection of p16, detection of HPV mRNA, prophylactic vaccination 
against HPV infection.  

Baseline assessment of women with cervical carcinoma with and without relapse is critical 
in order to identify association with classical negative prognostic factors including tumor 
size and grading, histological type, clinical stage FIGO and lymph node invasion. 

The assessment of local cellular immune response seem to be critical for stratifying patients 
according to their risk, for the therapeutic option; moreover, understanding of local immune 
response in cervical carcinoma may potentially guide new adjuvant treatment strategies 
including immunotherapy.  

Several studies have already demonstrated that tumor-infiltrating lymphocytes 
(composition, distribution, cell count) reflect the status of the cellular immune system in 
patients with cervical cancer. Different immune cell subsets, especially T-cells 
subpopulation, were assessed in tissue specimens from different types of cervical carcinoma; 
despite some controversial data, the majority of researchers have indicated that tumor 
infiltration by immune cells are associated with improved clinical outcome in cancer 
patients, especially in cervical cancer. 

To identify the immune cells of interest, the specific antigens expressed on cell surface could 
be detected by immunohistochemistry, using corresponding antibodies. There is some 
evidence that immunohistochemistry assessment in women experiencing recurrence of their 
cervical cancers has revealed low densities of immune cells infiltrating the tumor.  

There is actually enough evidence to promote the hypothesis that local cellular immune 
response is essential for guiding further cancer evolution and prognosis. However, larger 
cohort studies based on extended analysis of several immune cells are critical for the 
validation of prognostic biomarkers in cervical cancer. 
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