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Transumbilical versus transvaginal retrieval of surgical
specimens at laparoscopy: a randomized trial
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OBJECTIVE: We sought to compare transumbilical (TU) and transvagi-
nal (TV) route for retrieval of surgical specimens at laparoscopy.

STUDY DESIGN: Women scheduled for a laparoscopic resection of an ad-
nexal mass were randomized to have their surgical specimen removed ei-
ther through a posterior colpotomy (n = 34) or the umbilical port site (n =

tion of intercourse.

32). Group allocation was concealed from patients and bedside clinicians.

The primary outcome was postoperative incisional pain assessed by a
10-cm visual analog scale at 1, 3, and 24 hours after surgery.

RESULTS: TV retrieval caused less postoperative pain than TU speci-
men extraction at each time point (visual analog scale score at 1 hour:
26 +29vs1.2+20,P=.03;at3hours:2.4 +2.0vs 1.4 = 2.0,

removal, transvaginal

P=.02;andat24 hours: 1.1 = 1.5vs 0.5 = 1.4, P=.02). A higher
proportion of women in the TU group than in the TV group indicated the
umbilicus as the most painful area at 1 and 3 hours postoperatively.
Two months after surgery, the participants scored similarly as to their
overall satisfaction, cosmetic outcome, and dyspareunia upon resump-

CONGLUSION: A TV approach for specimen removal after laparoscopic
resection of adnexal masses offers the advantage of less postoperative
pain than TU retrieval.
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ith the firm establishment of

laparoscopic surgery in current
gynecologic practice, ongoing efforts are
now focused on developing strategies to
further reduce incisional morbidity and
improve the cosmetic outcomes. Ab-
dominal wall incisions are a significant
source of postoperative complications
including pain, infection, and incisional
hernia."*

With the advent of a laparoscopic ap-
proach to advanced surgical procedures,
specimen removal has become a legiti-
mate concern since in most cases of lapa-
roscopic resections, specimens that are
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to be extracted are originally larger than
the port sites.” Often the trocar incision
is therefore enlarged at the beginning of
the extraction procedure. However, an
excessive wound enlargement, as well as
stretching and tearing of the fascia dur-
ing the passage of tissue through the port
site, may result in the abolition of known
advantages of laparoscopic surgery.* Stud-
ies focused on perioperative outcomes re-
lated to the surgical wound showed that
complications at the specimen extraction
site account for the vast majority of laparo-
scopic wound complications.>”

One solution is to avoid the enlarge-
ment of a trocar incision by the use of
natural orifices, such as the umbilicus or
the vagina, to extract the specimen. We
have earlier reported our experience with a
routine policy of surgical specimen re-
trieval through the umbilical incision in a
series of >1000 women undergoing lapa-
roscopic gynecologic procedures for a pel-
vic mass.® Gynecologic surgeons have used
atransvaginal (TV) access to the peritoneal
cavity via a posterior colpotomy for de-
cades both for diagnostic and extirpative
procedures. TV route for retrieval of surgi-
cal specimens was first described >100
years ago in the gynecologic literature,” but

this approach fell into disuse with the in-
troduction of laparoscopy into clinical
practice. The reasons why TV extraction of
the specimen fell out of favor include per-
ceived technical difficulty, potential for in-
fectious complications, concerns about
patient acceptance, and unknown effects
on future sexual function. Paradoxically,
with the development of natural orifice
specimen extraction® technique as a bridge
to natural orifice transluminal endoscopic
surgery,” the vagina has emerged as the
preferred extraction site for a variety of
specimens and extrapelvic organs among
surgeons of several nongynecologic
specialties.'>"!

The ideal technique of tissue extraction
at laparoscopy surgery has not been given
much attention in the gynecologic litera-
ture, though minimizing abdominal wall
trauma may be desirable not only to im-
prove the short-term benefits of minimal
access surgery, but also to limit the high
health and financial cost of wound compli-
cation management. Therefore, we de-
cided to design a randomized trial to com-
pare transumbilical (TU) and TV route for
retrieval of surgical specimens in women
with adnexal masses undergoing operative
laparoscopy.
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MATERIALS AND METHODS

This study was conducted in the Depart-
ment of Gynecology at the University of
Insubria from September 2011 through
February 2012. Sexually active women
found to have an adnexal mass who were
scheduled for a laparoscopic procedure
were invited to take part. All patients had
an ultrasound investigation performed
before surgery to evaluate the morphol-
ogy and size of the adnexal mass. Exclu-
sion criteria were preoperative suspicion
or intraoperative diagnosis of malig-
nancy or deep infiltrating endometriosis,
indication for concomitant hysterec-
tomy, intraoperative diagnosis of com-
plete obliteration of the pouch of Doug-
las, and virginal status. Preoperative
suspicion or intraoperative findings of
endometriomas or pelvic adhesions were
not considered as exclusion criteria. We
did not set an upper size limit to the ad-
nexal masses that could be removed
laparoscopically.

The study was approved by the Azienda
Ospedaliero-Universitaria Ospedale di Cir-
colo, Macchi Foundation, Ethics Committee
and all participants gave written informed
consent. The trial was registered in http://
ClinicalTrials.gov (NCT01418807). Women
who entered the study were randomized to
have the surgical specimen removed either
through the umbilical port (TU) or TV,
through a posterior colpotomy.

Randomization

Suitable patients were randomized to
have their surgical specimen removed ei-
ther TV or through the umbilical port
site (TU) using a computer-generated
randomization list. This list was held cen-
trally by a trial administrator. Randomiza-
tion was carried out by telephone. The
patient was assigned by the principal inves-
tigator to treatment group TU or TV ac-
cording to the randomization. Once allo-
cated, the treatment was revealed to the
surgeon immediately prior to starting the
procedure, while group allocation was
concealed from patients and bedside clini-
cians. An opaque sterile dressing was ap-
plied postoperatively over the skin wounds
to prevent women from looking at their
incisions size.

Operative technique

Operative laparoscopy was performed
under general anesthesia in all women.
Standard anesthesia and perioperative
care protocols were used. After the pneu-
moperitoneum was created (usinga Ver-
ess needle), a 0-degree 5-mm laparo-
scope (Karl Storz, Tuttlingen, Germany)
was introduced through the umbilicus.
Two or three 3-mm ancillary trocars were
inserted under direct vision in the lower
abdomen. One 3-mm trocar was always
inserted in the midline approximately 3-6
cm above the symphysis. The other trocars
were inserted under laparoscopic vision
laterally to the lateral umbilical ligament.
Instrumentation included graspers, scis-
sors, monopolar electrocautery, a bipolar
PK System MoLly Forceps (Gyrus Medical
Inc, Maple Grove, MN), and suction—
irrigation. Pelvic washing for cytological ex-
amination was performed whenever needed.
Tissue evacuation was always performed us-
ing specimen retrieval bags (EndoCatch II,
Tyco Healthcare Group LP, Norwalk, CT).
Preemptive infiltration of trocar sites or col-
potomy site with a local anesthetic was never
performed.

TU specimen removal

When the surgical specimen was freed,
the laparoscope was then withdrawn
from the umbilical trocar. The 5-mm
umbilical port was replaced with a
10-mm port to allow insertion of the
specimen bag. A specimen retrieval sys-
tem was then disbanded to split the spec-
imen pouch from the dispensing tube
but not from the 40-cm long thread. To
facilitate introduction of the retrieval
bag into the peritoneal cavity, the bag
was rolled up and with the help of a
grasper was blindly introduced into the
abdominal cavity through the umbilical
port, leaving the thread of the specimen
pouch protruding from the trocar, with
the free end held outside the abdomen.
The laparoscope was then reintroduced
alongside the thread. Once in the perito-
neal cavity, the bag was opened with
laparoscopic atraumatic graspers and
the surgical specimen was inserted under
direct vision. Then, the free end of the
thread was withdrawn pulling the bag
into the trocar, and this was then re-
moved together with the umbilical tro-
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car. If the surgical specimen was too large
to pass through the umbilical incision, or
solid components were encountered, the
mouth of the sac was brought out with
the help of atraumatic graspers, and the
specimen was carefully morcellated us-
ing Kocher clamps and scissors inside the
bag to avoid intraabdominal spillage or
loss of surgical debris. Even in the pres-
ence of large adnexal masses, gentle trac-
tion on the bag during the process al-
lowed serial exteriorization of the bag,
keeping the cyst components at the inci-
sion. In case of large cystic tumors, punc-
ture of the mass and aspiration were per-
formed within the retrieval bag. In the
worst-case scenario the port site was ex-
panded for specimen removal. During
this procedure, an ancillary trocar
served as the gas delivery port to avoid
loss of the pneumoperitoneum. Um-
bilical incisions were closed with a
short-term synthetic absorbable su-
ture, while 3-mm wounds were ap-
proximated with adhesive skin closure
strips.

TV specimen removal

The specimen retrieval device is intro-
duced in the vagina and is gently pushed
against the vaginal wall to define the pos-
terior fornix between the uterosacral lig-
aments. A 1-cm length transverse TV
posterior colpotomy was performed un-
der laparoscopic control using a 3-mm
monopolar hook set at 60W.

Grasping the bag orifice with ring for-
ceps through the colpotomy, the speci-
men was then pulled into the vagina. The
bag orifice was opened inside the vaginal
canal and the specimen was delivered
through the vagina. The vaginal opening
was irrigated with a povidone-iodine so-
lution. The colpotomy was closed TV
with a running 2-0 synthetic medium-
term reabsorbable braided and coated
suture.

Operative times were recorded from
first incision to last suture. Time for
specimen retrieval was calculated from
TU bag insertion to TU bag removal
(TU group) and from insertion of the
specimen retrieval device into the va-
gina to the end of colpotomy closure
(TV group).
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FIGURE

Diagram of flow of participants through trial
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broad ligament myoma (n=1)

l Follow-Up
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Postoperative evaluation

Postoperative pain was managed with
1 g of intravenous paracetamol every 8
hours to a maximum of 3 doses (the first
dose was given approximately 30 min-
utes before skin closure). Rescue analge-
sia (paracetamol 1 g intravenously or
ketorolac 30 mg intravenously) was
administered on patient request. The
timing of analgesic requirement and the
total amount of medication were re-
corded. Each patient was asked to record
the severity of her incisional pain (de-
fined as a “pain located at the wound
site”) on a 10-cm visual analog scale
(VAS), with 0 being no pain and 10 the
worst pain imaginable, at 1, 3, and 24

hours after incision closure. At each time
point, women were asked to indicate the
location of the most painful area. The pa-
tients were interviewed for pain evalua-
tion by research assistants blinded with
respect to the treatment group. At our
institution, patients undergoing laparos-
copy for benign gynecologic conditions
are usually observed in hospital over-
night and discharged on postoperative
day 1. Postoperative instruction in-
cluded a specific recommendation to
avoid sexual intercourse for 2 weeks fol-
lowing the procedure.

Follow-up included an appointment 8
weeks postoperatively, at which time
women were interviewed to identify any

e A
TABLE 1
Patients’ characteristics

TU retrieval TV retrieval

Characteristic (n=32) (n = 34) P value
Age, y 425+ 125 47.7 £12.9 1
BMI, kg/m? 241 =39 23.8 =36 74
Obese 3(9.3%) 2 (5.9%) .67
Previous abdominal surgery 5 (15.6%) 7 (20.6%) .75
Nulliparous 17 (53.1%) 19 (55.9%) 1.0
Adnexal mass size, cm 5 (3-30) 6 (3-21) .51
Values are reported as mean == SD or number (%) or median (range).
BMI, body mass index; TU, transumbilical; TV, transvaginal.
Ghezzi. Transumbilical vs transvaginal specimen retrieval. Am ] Obstet Gynecol 2012.
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complication that may have occurred af-
ter hospital discharge and were asked to
rate their overall satisfaction with the
surgical procedure, cosmetic appearance
of their scars, and dyspareunia on re-
sumption of sexual intercourse on sepa-
rate VAS. If the patient did not attend the
follow-up appointment, a follow-up in-
terview was held by telephone call.

Sample size

The primary outcome measure in this
trial was postoperative pain. Secondary
outcome measures included need for
rescue analgesia, postoperative dyspa-
reunia, overall satisfaction score, and
cosmetic outcome. Previously published
data by our group indicated a mean *
SD 1-hour postoperative pain score
among women undergoing retrieval of a
laparoscopically resected adnexal mass
through the umbilical port-site incision
of 2.3 + 2.1."% Since the average pain
level in this group is low and it has been
consistently reported that a difference of
13 mm on a VAS represents, on average,
the minimum change in acute pain that
is clinically significant,'>'* we hypothe-
sized that TV specimen retrieval should
at least reduce 1-hour pain score by two
thirds (from 2.3-0.8) to be considered a
valuable alternative. On the basis of this
analysis, 32 patients were required in
each arm to detect this difference with a
5% level of significance and 80% power.
To allow for a 10% rate due to exclusion
for intraoperative findings, a total of 70
women were sought for the study.

Statistical analysis

Statistical analysis was performed with soft-
ware (GraphPad, Version 5; GraphPad Soft-
ware, San Diego CA). Proportions in the
2 groups were compared using x* and
odds ratio with 95% confidence interval.
The t test and the Mann Whitney U test
were used to compare continuous vari-
ables sampled from a gaussian or non-
gaussian distribution, respectively. Sta-
tistical significance was assumed when
P <.05.

RESULTS

During the study period, 70 women were
considered eligible to enter the study,
consented to participate, and were ran-
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TABLE 2
Laparoscopic procedures and intraoperative details
TU retrieval TV retrieval
Variable (n = 32) (n = 34) P value
Estimated blood loss, mL 10 (10-50) 10 (10-200) .08
Operative time, min 64.8 + 28 56.6 + 20.5 16
Specimen retrieval time, min 4 (1-40) 3.1 (2-20) .28
Procedures
Ovarian cystectomy 8 (25.0%) 6 (17.6%) .55
Monolateral salpingo-oophorectomy 12 (37.5%) 7 (20.6%) 18
Bilateral salpingo-oophorectomy 10 (31.2%) 15 (44.1%) .32
Monolateral salpingectomy 1(3.1%) 2 (5.9%) 1.0
Bilateral salpingectomy 0 (0%) 2 (5.9%) 49
Appendectomy 1(3.1%) 0 (0%) 48
Values are reported as median (range), mean = SD, or number (%).
TU, transumbilical; TV, transvaginal.
L Ghezzi. Transumbilical vs transvaginal specimen retrieval. Am ] Obstet Gynecol 2012. )

domized in the study. Flow of partici-
pants through the randomized clinical
trial is displayed in the Figure. Four
(5.7%) subjects subsequently were ex-
cluded: 2 women had intraoperative di-
agnoses of malignancy, 1 had severe en-
dometriosis with complete obliteration
of the pouch of Douglas, and 1 had a
broad ligament 7-cm fibroid misdiag-
nosed as ovarian mass. The remaining 66
women were randomized to TU retrieval
of the surgical specimen (n = 32) and TV
removal of the specimen (n = 34).
There were no significant differences
between the groups at baseline for any
demographic parameter and indication
for surgery (Table 1). One patient each in
the TV group and in the TU group had a
vaginal hysterectomy. Table 2 displays
intraoperative details. No woman un-
derwent conversion to laparotomy elec-
tively before removal of the mass or after

laparoscopic removal due to frozen sec-
tion findings. No intraoperative compli-
cations occurred in either group. In the
TU group, extension of the umbilical in-
cision to about 1 cm was necessary to al-
low extraction of the specimen in 3
(9.4%) women. Extension of the initial
colpotomy incision was necessary in 1
patient who had TV retrieval of an ovar-
ian fibroma. Postoperative complica-
tions in the TU group included hemo-
peritoneum managed conservatively
(n = 1) and fever in a patient with 3-cm
hematoma at the site of a 3-mm ancillary
port that required readmission to ad-
minister intravenous antibiotics (n = 1).
The patient who had hemoperitoneum
required blood transfusion (she received
4 U of packed red cells and 2 of fresh
frozen plasma) and antibiotics. No post-
operative complication (including col-

e D
TABLE 3
Pain scores on a 10-cm visual analog scale
TU retrieval TV retrieval
Postoperative time, h (n = 32) (n = 34) P value
1 2629 1.2+20 .03
3 24+ 20 1.4+20 .02
24 1115 0514 .02
Values are reported as mean = SD.
TU, transumbilical; TV, transvaginal.
Ghezzi. Transumbilical vs transvaginal specimen retrieval. Am ] Obstet Gynecol 2012.
. J
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potomy dehiscence) occurred in the TV
group.

Table 3 shows mean postoperative
pain scores at specific time points. Pa-
tients who had the surgical specimen re-
trieved TV reported significantly less
pain than those undergoing TU removal
at each time point. The proportion of
women who indicated the umbilicus as
the most painful area was 31.2%, 31.2%,
and 12.5% at 1, 3, and 24 hours postop-
eratively in the TU group. The corre-
sponding figures for the TV group were
5.7%, 2.8%, and 5.7% (P = .01 and P =
.002 for 1- and 3-hour assessment; P =
.42 for the 24-hour comparison). Rescue
analgesia was required in 5 (15.6%) cases
in the TU group and 1 (2.8%) case in the
TV group (P = .10).

Four (11.8%) and 2 (6.2%) patients
failed to attend their follow-up visit and
required telephone follow-up in the TV
and TU group, respectively. The partici-
pants scored similarly on their overall
satisfaction with surgery (9.5 * 0.6 in the
TU group vs 9.6 = 0.5 in the TV group,
P = .66) and cosmetic appearance of
their scars (9.7 = 0.5vs 9.8 = 0.4, P =
.86) 2 months after the procedure. Five
women (3 in the TU group and 2 in the
TV group) did not resume sexual activity
due to personal or relationship issues.
Dyspareunia upon resumption of inter-
course was rated similarly between group
(0.34 = 0.55 in the TU group vs 0.24 = 0.43
in the TV group, P = .52).

COMMENT

The results of this study suggest that re-
trieval of adnexal masses following lapa-
roscopic excision via an incision at the
posterior fornix of the vagina causes less
postoperative pain than transabdominal
specimen extraction through the umbil-
ical port.

Over the past 20 years laparoscopy has
become the accepted gold standard for
the management of benign adnexal tu-
mors. Although specimen extraction is a
crucial step in laparoscopic procedures,
selection of optimal extraction site has
received little research attention, with
only a handful of case series addressing
methods of specimen evacuation avail-
able in gynecologic literature.'”'® There
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are several possible explanations for such
limited interest in techniques for tissue
extraction. First, in the early stages of
laparoscopy implementation, ovarian
masses >10 cm in size were considered a
contraindication for minimally invasive
management. Second, most ovarian tu-
mors have a cystic structure and can be
decompressed before removal. There-
fore, retrieval through the abdominal
ports of small, collapsed cysts may be
relatively uncomplicated. Third, lapa-
roscopists might have had the err-
oneous perception that a “minimal”
wound enlargement is indispensable
and a small difference in wound size
would never result in clinically rele-
vant outcome differences. However,
with increasing ability to perform ad-
vanced laparoscopic procedures, the
difficulties in retrieving bulky and rigid
specimens should have arisen, and as-
sessment of the potential suitability of
alternative extraction methods was ex-
pected, just as it occurred in the uro-
logic and general surgery literature. It
is now firmly established that the size
of abdominal wall incisions correlates
with postoperative pain, complication
rates such as hernia development, in-
fection, and less pleasing cosmetic re-
sults.">'*!%2% Skin incisions of =10
mm are associated with an increased risk
of trocar hernias, but there is evidence
that fascial and peritoneal stretching of
the original incision for specimen re-
trieval can result in trocar site hernia
even when smaller ports are used.”"**
TV extraction has been proposed in an
attempt to obviate the need for second-
ary incisions or enlargement of a trocar
incision to extract the specimen. Ironi-
cally, the vagina is currently used for ex-
traction of laparoscopically resected gall-
bladder, kidney, spleen, colon, gastric,
and rectal tumors more frequently than
for gynecologic specimens. The paucity
of accounts in the literature exploring
the value of posterior colpotomy to ex-
tract the specimens and explicit opinion
from some authors” indicate that gyne-
cologists appear to be poorly convinced
about the benefits to create an opening
from the vagina into the peritoneal cav-
ity for tissue evacuation. TV extraction
never gained widespread adoption likely

in large part because of concerns about
the potential complications of entering
the peritoneal cavity via the posterior
vaginal fornix and the lack of evidence of
decreased morbidity compared to tradi-
tional procedure. It has been speculated
that performing a colpotomy could
place the patient at risk for infection,
trauma to adjacent structures, dyspareu-
nia, and adhesions that may potentially
compromise fertility.

Several authors inferred conclusions
on the potential risk for infectious com-
plications with TV specimen retrieval
from the hysterectomy literature. Surgi-
cal site infection after vaginal hysterec-
tomy is rare (<1%),” lending further
support to the use of TV access. How-
ever, the surgical field in vaginal hyster-
ectomy is exposed to the vaginal flora
during the entire operation and surgical
and instrumental manipulations are car-
ried out in the vagina throughout the
procedure. With laparoscopic adnexal
surgery, the time elapsed with an open-
ing in the vagina is usually short and oc-
curs late in the operation, therefore the
potential magnitude of contamination
seems lower. Similarly, estimating the
risk of infection associated with poste-
rior colpotomy for specimen extraction
by reviewing the literature on culdos-
copy or more recent techniques for in-
fertility investigation seems likewise
inappropriate. We have reported 63 pa-
tients and added a systematic review of
the literature that included 501 patients
who had undergone TV extraction of
pelvic masses of >5 c¢m, in whom only 1
noninfectious complication related to
the colpotomy was recorded.'® The risk
of injury to adjacent organ seems negli-
gible when the colpotomy incision is
performed under laparoscopic vision.
Our results on postoperative pain at the
vaginal extraction site are in keeping
with those of Gill et al** in a series of 10
patients who had undergone laparo-
scopic nephrectomy with vaginal speci-
men extraction. The patients tolerated
the vaginal incision well with minimal
pain (median pain questionnaire score
was 2 of 10), and all women reported that
the abdominal port-site incisions were
more painful than the vaginal extraction
site.

It can be argued that differences in VAS
scoresin the order of <15 mm, although of
possible statistical significance, are of ques-
tionable clinical significance. Several inves-
tigators explored the concept of “mini-
mally clinically significant” change in pain
using a VAS. 12142526 15 these studies, the
numeric change on the VAS was linked to
the patients’ subjective change in pain. A
patient was considered to have a clinically
significant change in pain when they re-
ported “alittle less” or “a little more” pain
from the previous measurement. Patients
reporting their pain as “about the same”
were considered to have clinically insignif-
icant changes in their level of pain. The in-
vestigators found that the absolute change
in VAS score associated with a minimally
clinically significant change in pain is di-
rectly related to the initial VAS score,
whereas percentage change scores seem
less biased by pretreatment pain than ab-
solute change scores. A 33% decrease in
pain has been identified as a reasonable
primary standard with which different
treatments can be compared.””*® In a
study cohort with VAS scores of <34, pa-
tients reporting a “little less” pain had a
mean associated VAS score changes of
11 = 6 mm." In the setting of postopera-
tive pain, “little relief” was associated with
an average decrease 0of 9.4 = 12.4 mm (per-
centage changes of 12.5%) among patients
who had alaparotomy.”> We were not able
to find any study on this issue in the setting
of minimally invasive surgery, where the
average postoperative pain intensity is ex-
pected to be low. However, bringing to-
gether available data in the literature, we
believe that a 54% difference (14-mm ab-
solute difference) in mean VAS scores
1-hour postoperatively between study
arms in the current study can be judged as
clinically meaningful. Similarly, a 42% dif-
ference (10-mm absolute difference) in the
mean VAS scores 3 hours postoperatively
seems of clinical significance. Whether a
6-mm difference from 1.1-0.5 at the 24-
hour assessment, although statistically sig-
nificant, would be of any appreciable ben-
efit is probably questionable.

TV access for specimen retrieval should
produce little if any adverse effects in terms
of sexual function. The colpotomy incision
is at the apex of the vagina in the midline
posteriorly, causing minimal disturbance
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of the pelvic nerve plexus and vaginal in-
nervation, which lies in a relative anterolat-
eral position. Women in the TV group
reported high satisfaction with the proce-
dure and a low average dyspareunia score
at 2 postoperative months, although de-
tailed effects on sexual function and qual-
ity of life have not been addressed. How-
ever, we acknowledge the potential for
imperfect blinding causing bias in the re-
sults of the 2-month interview, since pa-
tients in the TU group might have had a
larger surgical scar that may have been no-
ticed after removal of the dressing.

In conclusion, a TV approach for speci-
men removal after laparoscopic resection
of adnexal masses offers the advantage of
less postoperative pain, with equivalent
operative time and patient satisfaction
rates compared with TU retrieval. The
ideal specimen extraction method must
not compromise patient safety either in-
traoperatively or in the postoperative pe-
riod, must not be too time-consuming,
should prove easy to perform, and should
not nullify the advantages of minimally in-
vasive approach. TV specimen extraction
following laparoscopy seems to meet most
of these requirements. Since patient safety
is paramount, the potential complications
related to the retrieval technique are of
greatest importance and need to be inves-
tigated in larger cohorts. Moreover, the
outcomes of TV retrieval must be studied
using validated pain and quality-of-life
questionnaires that include sexual func-
tion domains and compared in a prospec-
tive randomized fashion with conven-
tional transabdominal techniques. [
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