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a b s t r a c t

Transgender women may opt for genital gender-affirming surgery
(gGAS), which comprises bilateral orchiectomy, gender-affirming
vulvoplasty, or vaginoplasty. Vaginoplasty is chosen most
frequently in this population, penile inversion vaginoplasty being
the surgical gold standard. In selected cases, skin graft vagi-
noplasty, intestinal vaginoplasty, or peritoneal vaginoplasty may
be indicated. In this article, we discuss the various types of gGAS
for transgender women, (contra)-indications, intraoperative con-
siderations, techniques, surgical outcomes, and postoperative
patient-reported outcomes.
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Introduction

The number of transgender individuals who opt for medical and/or surgical care is increasing
worldwide, particularly in recent years [1]. In our center, approximately 80% of transgender women opt
for a form of genital gender-affirming surgery (gGAS). gGAS comprises bilateral orchiectomy, gender-
affirming vulvoplasty, or vaginoplasty [2]. Vaginoplasty is chosen most frequently in this population.

In this article, we discuss the various types of gGAS procedures for transgender women, (contra)-in-
dications, intraoperative considerations, surgical outcomes, and postoperative patient-reported
outcomes.

Indications and (relative) contraindications

When transgender women opt for gGAS, all options are meticulously discussed during the pre-
operative phase together with both a psychologist and a plastic surgeon. The latter also takes into
account certain anatomical aspects to check which surgery is technically feasible. Shared decision-
making is very important to make the right decision for the individual. With regard to (contra-)in-
dications for these surgical procedures, we follow the Standards of Care for the Health of Transsexual,
Transgender, and Gender Nonconforming People [3]. Bilateral orchiectomy, as is performed in all gGAS
procedures, causes infertility, and individuals need to be counseled preoperatively on reproductive
functions and fertility preservation, for example, by semen preservation.

Indications for gGAS include.

- Having well-documented, persistent gender incongruence. Other possible causes of apparent
gender incongruence were identified and excluded.

- Being able to provide informed consent.
- Understanding the effects of surgery on reproduction and previous exploration of reproductive
options.

- Age of majority.
- Having experienced repressing of testosterone and living in the gender role for a minimum of 6
months or longer.

- Two referrals from qualified mental health professionals.

Contra-indications.

- Severe psychiatric or somatic comorbidity that hampers
o 1. The peri- and postoperative recovery process and/or
o 2. Adequate identification of gender dysphoria by the psychologist.

- For the vaginoplasty procedure: Though somewhat debated [4], having a BMI>30 is regarded as a
contraindication in our center.

- For the vaginoplasty procedure: Smoking.

Vaginoplasty

During vaginoplasty, urethral shortening, clitoroplasty, labiaplasty, penectomy, and orchiectomy are
performed. Vaginoplasty subtypes are divided by the way the neovaginal canal is lined. The surgical
gold standard in primary vaginoplasty cases is penile inversion vaginoplasty, in which the neovagina is
lined using a pedicled inverted penile skin flap, sometimes augmented with (scrotal) skin grafts. Other
options comprise skin graft vaginoplasty, intestinal vaginoplasty, or peritoneal vaginoplasty.
Penile inversion vaginoplasty

Surgical technique
Penile inversion vaginoplasty is the most frequently performed vaginoplasty procedure in trans-

gender women [2]. Different surgeons have different modifications in certain parts of the procedure,
but most major steps are uniform (Fig. 1).
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Fig. 1. Penile inversion vaginoplasty. A. Dissection of the bulbospongiosus muscle from the corpora. B. Blunt dissection of the
neovaginal cavity. C. Orchiectomy. D. The penile skin is separated from the corpora. E. W-shaped marking for clitoroplasty. F.
Neoclitoris and labia minora, made from the remaining skin, are dissected as a pedicled neurovascular flap to the penile base. G. The
neoclitoris is fixated on the remnants of the ligated corpora. H. The penile skin flap is inverted in the neovaginal canal. I. Superfluous
scrotal skin is trimmed, and all remaining wounds are sutured. J. A neovaginal tampon is placed and sutured in place.
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The procedure is performed under general anesthesia, in lithotomy position and under sterile
conditions with antibiotic prophylaxis. After transurethral catheterization, a midline incision is made
and a triangular, dorsally based, perineoscrotal flap of approximately 2 � 2 cm is created. This is later
used to insert in the base of the penile skin flap to prevent introital contracture. The bulbospongiosus
muscle is dissected from the corpus spongiosum and left attached to its base. This muscle is not divided
yet for possible use for tissue coverage in case of intraoperative rectal injury. Superfluous corpus
spongiosum tissue is oversewn and removed from the urethra so that the individual does not expe-
rience a ‘feeling of erection’ after surgery, which may even make neovaginal access difficult. The
neovaginal cavity is then created bluntly at the rectoprostatic fascia (Denonvilliers' fascia). Care is taken
not to injure nearby structures, such as the rectum. A clamp with a lubricated gauze is inserted rectally
to guide the surgeon in the neovaginal cavity dissection and aid visualization of a possible rectal injury.
When the peritoneal fold is reached, dissection is stopped, and a temporary hemostatic gauze is placed
in the neovaginal cavity.

The urethra is shortened at the adequate level, the urinary catheter is replaced, and the neomeatus
is spatulated to prevent meatal stenosis. Subsequently, bilateral orchiectomy is performed at the level
of the external inguinal ring after ligation of the spermatic cord. The labia minora are made out of
preputial skin, leaving this attached to the neoclitoris, which is made out of the corona and part of the
glans. A circumcision is marked and cut 2e3 cm from the neck of glans, with the prepuce pulled
gently proximally. The penile skin is separated from the corpora digitally. When there is sufficient
penile skin, the top is closed using resorbable stitches. When the penile skin quantity is insufficient,
this is augmented using typically full-thickness scrotal skin grafts or a pedicled scrotal fasciocuta-
neous flap [5,6].

The neoclitoris is marked at the dorsal side of the glans with its base at the corona. A Satinsky clamp
is placed at the base of the corpora, as a penile tourniquet, to facilitate quick dissection of the
3
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neoclitoral complex and its neurovascular bundle, which is dissected to the penile base. The corpora
cavernosa are ligated and disposed of. The neoclitoral complex and urethra are sewn into place with
resorbable sutures on top of the remnants of the corpora cavernosa. The hemostatic gauze is removed
from the cavity, and the cavity is checked for bleeding. The bulbospongiosus muscle is removed.
Subsequently, the penile skin flap can be inverted in the neovaginal cavity. At the neoclitoral level, a
skin incision is made to be able to access the neoclitoris, labia minora, and meatus. Superfluous scrotal
skin is removed when shaping the labia majora. The perineoscrotal flap is inserted in the penile skin
flap, and all remaining wounds are sutured. A neovaginal tampon (gauze in a condom) is inserted and
fixated using a Vicryl 0 suture.

Postoperatively, the individual is generally hospitalized for 5 days, after which the neovaginal
tampon and transurethral catheter are removed and dilation is started.

Outcomes
An overview of surgical outcomes of penile inversion vaginoplasty is presented in Table 1. All major

studies on surgical complications of penile inversion vaginoplasty are of a retrospective nature [7e16].
The mean operative time ranges between 180 and 380 min, depending on the reporting center. Intra-
operative rectal injury occurs in approximately 1% of individuals. Rectoneovaginal fistulas are reported
to occur in 0e2% of cases. Although they are uncommon, the consequences are severe. Not infrequently,
(temporary) fecal diversion by colostomy needs to be performed to aid primary or delayed fistula repair.
Revision vaginoplasty needs to be performed in 2e3% historically. The great diversity in pre- and
postoperative protocols between centers, for example, with regard to postoperative dilation, the
availability of a specialized pelvic floor physiotherapist, and duration of clinical follow-up,makes a direct
comparison of certain outcomes, such as neovaginal stenosis rate, impossible.

With regard to quality of life and sexual health after surgery, there is consensus in literature that
most transgender individuals are satisfied with the results of their genital surgery and quality of life is
better compared with preoperatively [17e21]. A well-known problem is that there is no widely
accepted, standardized and validated questionnaire to assess postoperative satisfaction, and this is
work in progress [22]. To date, no Core Outcome Set, an agreed standardized set of outcomes, is
formulated, but this will certainly be the case in the future.

Intestinal vaginoplasty
Intestinal vaginoplasty is generally performed in revision vaginoplasty cases. In our center, it is also

performed in primary cases when there is a lack of sufficient penoscrotal skin, which may be present
because of previous use of puberty-suppressing hormones, penile (self-)trauma, circumcision, or
biological variation [23]. Specific contraindications for intestinal vaginoplasty are having a history of
extensive abdominal surgery, ulcerative colitis, and intestinal malignancy. In our center, the procedure
is performed by a gender surgeon simultaneously with a dedicated gastrointestinal surgeon with
experience in the gender surgery field. The advantages of using an intestinal segment are adequate
depth and width and self-lubricating characteristics. The disadvantages are the need for abdominal
surgery and specifically intestinal anastomosis.

Surgical technique (in primary vaginoplasty cases)
In our center, the procedure is performed laparoscopically because laparoscopic surgery has less

scars, less postoperative pain, less wound complications, and a shorter recovery period compared with
an open procedure.

Generally speaking, the perineal part of the surgery is much like the procedure described above.
For the abdominal part, see also Fig. 2. Trocars are placed umbilically (n ¼ 1) and, after pneumo-
peritoneum is achieved, in the right abdomen (n ¼ 2). Generally, we use a sigmoid segment because
of its diameter and anatomic proximity to the perineal site. Others may use the ileum or the
ascending colon [24,25]. The sigmoid is released from its lateral adhesions diathermically. The
mesosigmoid is mobilized and relevant vasculature is identified. The sigmoid is stapled distally. The
sigmoid segment can be regarded as a pedicled flap on the sigmoid artery. The sigmoid arteries are
branches, typically 2e4, of the inferior mesenteric artery. Subsequently, the distal sigmoid is trans-
ected to the sigmoid arterial base. In this way, the segment can be adequately mobilized to reach the
4



Table 1
Reported surgical outcomes in literature reporting on >100 procedures.

Author Year Number of
included
individuals

Intraoperative
complications

Postoperative complications Clinical follow-up
time

Goddard et al. [7] 2007 222 Rectal injury (0.4%) Haemorrhage (3.2%)
Wound infection (16.8%)
Meatal stenosis (23%)
Neovaginal stenosis (6.1%)
Prolapse (1.8%)

Median 56 d
(range 8e351)

Reed [8]. 2011 250 Rectal injury (2.8%) Urethroneovaginal fistula (0.8%)
Meatal stenosis (6%)
Neovaginal stenosis (1.2%)
Prolapse (2.4%)

NR

Rossi Neto et al. [9] 2012 332 Rectal injury (3.3%) Haemorrhage (3.3%)
Rectoneovaginal fistula (1.8%)
Urethroneovaginal fistula (3.9%)
Meatal stenosis (39.8%)
Introital stenosis (14.5%)
Neovaginal stenosis (12%)
Prolapse (1.2%)

NR

Sigurjonsson et al. [10] 2015 205 e Haemorrhage (10.7%)
Wound infection (9.8%)
Rectoneovaginal fistula (2%)

NR

Wangjiraniran et al. [11] 2015 395 e Haemorrhage (3%)
Wound infection (4%)
Prolapse (0.3%)

NR

Buncamper et al. [12] 2016 475 Bleeding that required
transfusion (4.8%)
Rectal injury (2.3%)
Urethral injury (1.1%)

Urinary retention (13.9%)
Wound infection (4.6%)
Urinary tract infection (4.4%)
Meatal stenosis (9.7%)
Introital stenosis (2.5%)
Rectoneovaginal fistula (0.6%)
Minor prolapse (3.8%)

Median 7.8 y
(range 1e15.9)

Gaither et al. [13] 2018 330 e Neovaginal stenosis (3%)
Rectoneovaginal fistula (0.9%)
Vesiconeovaginal fistula (0.9%)
Wound infection (1.5%)

Median 3 months
(range 3e73)

Massie et al. [14] 2018 117 e Urinary retention (9%)
Haemorrhage (10%)
Urinary tract infection (7%)
Neovaginal stenosis (4%)
Rectoneovaginal fistula (2%)
Prolapse (2%)

Mean 21 months
(range 13e34)

Ives et al. [15] 2019 101 Bleeding that required
transfusion (2%)
Rectal/bladder
injury (4%)

Wound infection (1%)
Haemorrhage (5%)
Meatal stenosis (10.9%

NR

Maurer et al. [16] 2022 108 Bleeding that required
transfusion (3.7%)
Rectal injury (4.6%)

Haemorrhage (1.9%)
Wound infection (18%)
Urethroneovaginal fistula (0.9%)
Urethral necrosis (4.6%)
Meatal stenosis (8.3%)
Introital stenosis (9.3%)
Neovaginal stenosis (14%)

Median 6.3 m.
Range NR

NR not reported.
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perineal site, without tension on the vascular pedicle. Using indocyanine green can help assess the
perfusion of the segment [26,27].

The peritoneal fold is opened diathermically between the rectum and the bladder.When adequately
mobilized and with intact vascularization, the segment is stapled proximally and transposed to the
perineal site, where the genital surgeon opens the distal staple line and sutures the segment in place.
5



Fig. 2. Intra-abdominal part of sigmoid vaginoplasty. A. Vascularization of the pedicled segment after mobilization. B. The distal
part of the segment is stapled. C. Opening of the peritoneum guided by external pressure from the genital surgeon. D. The distal part
is brought to the perineal site. E. The proximal part of the segment is stapled. F. End view after fixation of the neovagina on the
promontory and side-to-side anastomosis to restore intestinal continuity.
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The proximal part is fixated on the promontory to prevent postoperative prolapse. Intestinal continuity
is restored by side-to-side anastomosis. All wounds are closed with resorbable sutures.

Outcomes
Generally speaking, wound problems of the external genitalia formed during intestinal vaginoplasty

are comparable to other vaginoplasty subtypes. When looking at the abdominal part of the surgery,
sigmoid vaginoplasty seems to have a similar complication rate compared with other types of elective
colorectal surgery [28e30]. Intra-abdominal complications, such as bowel segment necrosis, anasto-
motic leakage, ileus, or rectoneovaginal fistulas, are rare (all <1%). Introital stenosis (1e8%) is some-
what more common. Note that studies are predominantly of a retrospective nature and with a short
follow-up time. In studies that do report a longer follow-up, the number of included individuals is
low [31,32].

Satisfaction and quality of life after surgery are reported to be high, but again, there is a lack of
quality-of-life measures and (standardized) patient-reported outcomes [30,33,34].
6
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Long-term follow-up advice

A specific remark has to be made on the longer-term follow-up after intestinal vaginoplasty. When
the sigmoid is used for this procedure, the colonocytes are subject to starvation over time as luminal
nutrients from feces are no longer passing by. Subsequently, inflammatory changes occur, which is
commonly described as diversion neovaginitis [35e37]. Though little is known about this clinical
entity, individuals may have severe clinical symptoms, comprising pain, neovaginal bleeding, and
malodor. Treatment consists of refeeding the colonocytes with topical short-chain fatty acids and/or
anti-inflammatory topical drugs. A gastroenterologist may be consulted in these cases. Given that a
small degree of inflammation exists in all postoperative individuals, and prolonged inflammation may
lead to a higher risk of colorectal cancer, for instance, in inflammatory bowel disease patients, we
advise 5-year follow-up of these individuals.

Peritoneal vaginoplasty
Using the peritoneum for vaginal reconstruction, sometimes known as the Davydov technique, is

historically most frequently performed in patients with congenital vaginal absence. In the transgender
population, peritoneal vaginoplasty is predominantly performed as a revision vaginoplasty procedure.

Some surgeons feel that it is, in their hands, not safe to dissect the neovaginal cavity by a perineal
approach only and opt for a simultaneous laparoscopic/robotic abdominal approach to provide a better
overview during the neovaginal cavity dissection [38]. In these cases, the peritoneal fold is opened and
nowound surface is available for full-thickness skin grafts. Therefore, small peritoneal flaps are used as
a closure cap of some centimeters at neovaginal top. This is sutured to the ends of the full-thickness
skin grafts lining the vaginal wall.

In primary cases, most authors use peritoneal flaps from the anterior rectum and/or posterior
bladder, which have a random vascularization pattern [39,40]. Others, as do we, use an inferiorly based
flap from the parietal peritoneum of the lower abdominal wall, pedicled on the deep inferior epigastric
artery and vein [41].

The advantages of this procedure are that the donor site is inconspicuous and the peritoneal tissue
is hairless, well-vascularized, and potentially self-lubricating. The disadvantages are the need for intra-
abdominal surgery and the fact that long-term follow-up studies on this issue are lacking. No uniform
postoperative protocols are in place with regard to dilation and little is known about the outcomes and
re-epithelialization of the tissue.

Revision vaginoplasty
Revision vaginoplasty is a challenging procedure. Before performing revision vaginoplasty, a thor-

ough analysis needs to be performed to determine why the previous vaginoplasty had failed to check
whether there are any factors that can be changed before commencing the next procedure such as
pelvic floor hypertonicity and inadequate postoperative self-dilatation.

In particular after the use of skin grafts as neovaginal lining, redissection of the same cavity is
difficult because of adhesions and scarring [42]. Therefore, there is a high (~10%) risk of intraoperative
rectal injury. Approximately 20% of intraoperatively recognized and repaired rectal injuries give rise to
a rectoneovaginal fistula [43]. Sometimes, (temporary) colostomy has to be performed in these cases.

With this in mind, we prefer a simultaneous intra-abdominal and perineal approach. The intra-
abdominal approach, most of the time performed laparoscopically, provides a better view of the
operative field, making the neovaginal removal easier and with fewer risks. However, the risk of
intraoperative rectal injury and subsequently rectoneovaginal fistulas remains higher compared with
primary vaginoplasty. Individuals need to be counseled on this to check whether they are able to cope
with these possible complications.

What tissue is used as neovaginal lining is quite surgeon dependent.When only a perineal approach
is chosen, the peritoneal fold is not opened and the neovagina can be lined using skin grafts, for
example, from the groin or lower abdomen. When the peritoneal fold is opened, during an abdominal
approach, skin graft vaginoplasty is no longer possible and one can either choose intestinal tissue or
peritoneal flaps. Which is better is not yet determined.
7
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Bilateral orchiectomy

In transgender women or nonbinary individuals assigned male at birth, bilateral orchiectomy,
removal of both testicles, is the least-invasive option of all gGAS procedures. Some individuals opt for
orchiectomy because they are not eligible for vaginoplasty, some see it as a preceding step to a future
vaginoplasty procedure, and some individuals opt for orchiectomy because of the absence of genital
dysphoria or motivations related to their gender identity [44]. In our center, smoking and obesity are
discouraged before surgery but are not regarded as a contraindication for this procedure. After surgery,
individuals can discontinue anti-testosterone treatment.

Surgical technique

Most orchiectomy procedures are performed under general anesthesia, but spinal anesthesia is also
an option. A single scrotal midline incision is used, which does not hamper a possible future vagi-
noplasty procedure [45]. During surgery, both testicles are removed, including spermatic cords,
generally onto the external inguinal ring. Local anesthesia can be given to genital branch of genito-
femoral nerve intraoperatively. After hemostasis is achieved, the wound is closed in layers. Compared
with other procedures, orchiectomy is less invasive and can be performed in day surgery with low
postoperative analgesia.

Outcomes

Few studies report on the outcomes of bilateral orchiectomy in the transgender population [44,46].
Most individuals have no complications after surgery (91e93%). Minor complications such as hae-
morrhage or a scrotal abscess may arise but are generally well-treatable.

Vulvoplasty

Some transgender women or nonbinary individuals assigned male at birth opt for vulvoplasty as
gGAS procedure. Vulvoplasty, sometimes known as no-depth vaginoplasty, is essentially the same
procedure as a vaginoplasty procedure, but without creation and lining of a neovaginal canal, meaning
that penectomy, orchiectomy, clitoroplasty, and labiaplasty are all performed. Not creating a neovaginal
canal decreases the risk of intraoperative damage to the rectum or the urethra and possible subsequent
sequelae, such as rectoneovaginal or urethraneovaginal fistulas [47e49].

Some individuals may opt for this procedure because of somatic reasons, for example, having a
history of pelvic radiotherapy or extensive perirectal fistulas because of ulcerative colitis. Others choose
this option because they do not wish to engage in penetrative neovaginal sexual intercourse after
surgery or because ‘having a neovaginal canal’ is not a part of their individual body image. Post-
operative dilation is not necessary, and the hospitalization duration is shorter.

Outcomes

Only a few studies have reported exclusively on this subpopulation. The reported postoperative
complications are generally minor, such as wound dehiscence, urinary infection, or meatal stenosis.
Major complications, such as rectal injuries, are not reported. When individuals do want to opt for a
neovaginal canal creation after surgery, this is still possible, but we generally do not see the vulvoplasty
as the first phase of a vaginoplasty procedure.

Summary

gGAS in transgender women has taken a flight compared with earlier days. There are multiple
options to choose from, hopefully fitting the anatomical possibilities and individuals’ treatment
8
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desires. Looking at the vaginoplasty procedures, surgical complications are frequent but generally
minor and well-treatable. Postoperative satisfaction is high. Revision vaginoplasty remains a challenge
for the reconstructive surgeon. Having a multidisciplinary, dedicated, experienced surgical team seems
advisable when performing all subtypes of gGAS.
Practice points

� Gender-affirming genital surgery comprises bilateral orchiectomy, gender-affirming vulvo-
plasty, or vaginoplasty.

� Bilateral orchiectomy is the least-invasive procedure, and there are a few postoperative
complications.

� Gender-affirming vulvoplasty is the same as a vaginoplasty in which no vaginal cavity is
dissected. There is little to no risk of intraoperative rectal or urethral injuries. Postoperatively,
penetrative neovaginal sexual intercourse is not possible.

� Vaginoplasty is the most frequently chosen procedure. Subdivisions are made depending on
the tissue type that lines the neovaginal cavity.

Research agenda

� Long-term follow-up studies on all types of outcomes are scarce.
� Though surgical outcomes are quite well-described, quality of life and satisfaction studies are
hampered by nonvalidated questionnaires. Formulation and creation of these questionnaires
is an important process.

� Studies are predominantly of a retrospective nature. Prospective studies should be per-
formed in the future.

� Currently, no Core Outcome Set is formulated.
� Which tissue is best to line the neovagina in revision cases (peritoneum vs. intestinal tissue)
is yet to be determined.
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