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Abstract

A critical component of gender-affirming vaginoplasty is the creation of a functional neovaginal canal capable of
penetrative intercourse. Canal creation is inherently challenging due to the deep pelvic anatomy and risk of injury
to the urethra, bladder, and rectum. These challenges are amplified in revision cases undertaken to correct
neovaginal stenosis or convert minimal-depth to full-depth canals.

With increasing interest in and access to gender-affirming surgery, myriad techniques for canal creation have
arisen. These utilize a variety of donor tissues to line the canal, including genital and extragenital skin grafts,
xenografts, allografts, peritoneum, and intestine. Moreover, the rectoprostatic dissection necessary for canal
creation can be performed via a perineal approach or with robotic assistance. However, few comparative studies
exist to inform the choice of surgical approach or donor tissue.

In this article, we briefly review the donor tissue options available for neovaginal canal creation, discuss the
associated advantages and disadvantages, and reference pertinent contemporary research. We additionally
describe our institutional approach for canal creation in primary and revision vaginoplasties, highlighting technical
nuances for success.

Keywords: Gender-affirming vaginoplasty, gender dysphoria, penile inversion vaginoplasty, revision vaginoplasty,
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INTRODUCTION

Gender-affirmation surgery comprises a host of procedures that reshape patients’ physical characteristics to
reflect their gender identity. Feminizing gender-affirming procedures include breast augmentation, facial
and vocal feminization, and genital reconstruction via vulvoplasty or vaginoplasty. While historically a
minority of patients undergoing a transition proceeded to feminizing genital surgery, high satisfaction rates
and the increasing availability and coverage of gender-affirming care have facilitated patients’ interest and
access'".

A critical aspect of gender-affirming vaginoplasty is the creation of a functional neovaginal canal suitable for
penetrative intercourse. The ideal neovagina is elastic, moist, and hairless; prior studies have suggested a
minimum depth of = 10 cm and diameter of = 3 cm™’!. Neovaginal canal dissection is challenging due to the
deep perineal and pelvic anatomy, difficult exposure, and risk of injury to the adjacent urethra, bladder, and
rectum. Gender-affirming surgeons employ various techniques to surmount these concerns'”.

In this article, we briefly review the tissue options available for creation of the neovaginal canal and describe
our institutional practice for canal creation in primary and revision vaginoplasties. Other technical aspects
of gender-affirming vaginoplasty include creation of a sensate clitoris, an aesthetic vulva, and an
appropriately positioned feminine urethra with a downward-directed urinary stream. While equally
important for a “successful” feminizing vaginoplasty, these fall outside the purview of this article, which will
focus on neovaginal canal creation.

TISSUE OPTIONS FOR NEOVAGINAL CANAL CREATION

There are various donor tissues available to line the neovaginal canal during gender-affirming vaginoplasty.
Choice of donor tissue must consider factors such as sensation, hair-bearing status, risk of secondary
contracture, tissue availability, and donor site morbidity.

Skin

In 1957, Sir Harold Gillies pioneered early gender-affirming genital surgery via description of the penile
inversion vaginoplasty (PIV), wherein the penis is deconstructed and a cylindrical inverted penile skin flap
serves as the neovaginal canal”. The technique was later refined and popularized by French gynecologist
Dr. Georges Burou”. Despite modifications over the subsequent decades, PIV and its variations represent a
predominant technique for gender-affirming vaginoplasty.

The inverted penile skin flap is well-vascularized and sensate. However, most patients will have insufficient
neovaginal canal depth with penile skin alone. While the mean total penile length is 12.9 cm, penile skin
alone often falls short of the desired neovaginal depth of 12-14 cm because some length is lost traversing the
distance between the base of the penis and the future introitus; moreover, the proximal penile skin is
repurposed for vulvar definition”. Many authors utilize full-thickness skin grafts (FTSGs) to line the
remaining mid- and proximal neovaginal canal; scrotal skin is an apt donor, as it would otherwise be
discarded. A notable disadvantage of its use is the need for preoperative laser or electrolysis hair removal,
which imposes an additional cost and time burden for patients®. Hair removal can also be undertaken
intraoperatively via mechanical, adhesive, or electrocautery depilation"*"?. However, there are no
comparative data to guide the choice of technique in the setting of gender-affirming vaginoplasty, and in
our experience, intraoperative depilation is both tedious and unreliable.

Some patients have deficient genital skin due to hormone suppression, prior orchiectomy or other genital
surgery, circumcision, or obesity”. In such circumstances, the combination of a penile inversion flap and
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scrotal skin graft still yields a neovagina of suboptimal depth. Additional donor tissues such as extragenital
skin, biologic grafts, and peritoneum can further augment the canal.

Extragenital skin grafts can be harvested from multiple sites such as the lower abdomen, groin, buttocks,
and thigh. Non-hair-bearing skin is preferred to avoid later neovaginal hair growth, which can be
cumbersome to address. While both split-thickness and full-thickness grafts are feasible, the latter are
generally favored due to the lower risk of secondary contracture and subsequent neovaginal stenosis.
Despite their utility, extragenital skin grafts incur the morbidity of additional donor sites and may result in
bothersome surgical scars.

Peritoneum

The use of peritoneum to augment the neovaginal canal was first described by Davydov in 1969 for the
vaginal reconstruction of patients with Mayer-Rokitansky-Kiister-Hauser syndrome"*. The technique has
since been adapted for laparoscopic and robotic approaches; the latter represents a major contemporary

[15,16]

technique for both primary and revision gender-affirming vaginoplasty

In the robotic Davydov peritoneal flap vaginoplasty, flaps of peritoneum are mobilized anteriorly from the
posterior surface of the bladder and posteriorly from the anterolateral surface of the rectum. The inferior
aspects of the flaps are sewn directly to the edge of the inverted penile tube, whereas the apices of the flaps
are sewn together; the rectovesical pouch is thus incorporated as the neovaginal apex and excluded from the
remaining peritoneal cavity. An alternative approach described in the context of revision vaginoplasty is the
tubularized urachus-peritoneal hinge flap, which mobilizes a single inferiorly based flap of peritoneum
spanning the bladder to the umbilicus"”. This can be folded posteriorly to form a “cap” of canal apex or a
nearly completely peritoneum-lined vaginal canal.

Utilizing peritoneal tissue yields a well-vascularized, hairless neovaginal apex, supplements canal depth, and
obviates the need for extragenital skin grafting in most cases. Peritoneum is a semi-permeable, secretory
membrane that may contribute to passive neovaginal canal lubrication. Despite this theoretical benefit, a
recent systematic review suggested that neither skin, peritoneum, nor colon yields functional neovaginal
lubrication and that lubricating potential should not factor into the choice of tissue for neovaginal lining"*.
Peritoneum produces a basal fluid rate unresponsive to sexual stimulation; patients may find such fluid

more akin to near-constant discharge than to true erogenous lubrication.

The role of peritoneal flaps in primary and revision vaginoplasties is debated. A disadvantage of primary
peritoneal flap vaginoplasty is the addition of an intra-abdominal component to an otherwise perineal
dissection, thereby introducing the risks associated with abdominopelvic surgery. Moreover, primary
peritoneal flap vaginoplasty may complicate the use of peritoneum during revision vaginoplasty, severely
limiting donor tissue options and potentially necessitating intestinal vaginoplasty, which carries additional
morbidity"?. In a recent study of 17 high-volume surgeons who perform at least 40 gender-affirming
vaginoplasties per year, five surgeons in the cohort reported using peritoneal flaps or grafts, while only one
surgeon utilized peritoneal flaps in more than 50% of cases'”.

Local grafts and flaps

Additional tissue to augment the neovaginal canal can be gained from local tissue flaps and grafts. Several
authors report using tunica vaginalis grafts as adjuncts to scrotal skin for lining the neovaginal canal,
although supporting data are sparse”*”". The tunica vaginalis, embryologically derived from the abdominal
peritoneum, envelops the testis as it descends through the inguinal canal. In patients without prior
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orchiectomy, it can be harvested and used as a supplemental graft to avoid the morbidity of an extragenital
harvest site or peritoneal flaps. In the only published description of its routine use, the authors report
incorporating tunica vaginalis grafts in 51.6% of patients undergoing primary gender-affirming
vaginoplasty
which can yield additional width, lubrication, and sensation!

2l Another option is incorporating the spatulated urethra as a portion of the neovaginal canal,

»2) Some authors have also posited
repurposing the scrotal skin as a pedicled flap to form the posterior neovaginal canal and apex, rather than

early harvest and thinning for use as a FTSG®*.

Allografts, xenografts, and tissue engineering

A promising option for neovaginal canal augmentation is the use of xenografts and allografts. These provide
additional possibilities for canal coverage while eschewing the morbidity and requisite hair removal of a
donor site, though the associated costs and dearth of long-term outcomes remain points of concern.

Rodriguez et al. (2020) first described the use of Nile tilapia fish skin in lieu of scrotal skin grafts during
gender-affirming vaginoplasty. Nile tilapia skin is a viable option to scaffold epithelialization of the
neovaginal canal due to its non-infectious microbiota, structural similarity to human skin, and good in vivo
bio-resorption. Similar to scrotal skin grafts, the biologic is tubularized and sutured to the inverted penile
skin flap to form the neovaginal apex. Microscopic analysis of biopsied vaginal canal tissue at 180 days
demonstrates hyperplastic stratified squamous epithelium with underlying fibrous connective tissue, much
like a natal vaginal canal®”. Other authors have described similar techniques for primary gender-affirming
vaginoplasty utilizing decellularized ovine foregut extracellular matrix (Myriad; Aroa Biosurgery, San Diego,
CA) in conjunction with peritoneum'*.

AlloDerm (LifeCell, Branchburg, NJ) is an acellular allograft consisting of the basement membrane and
collagen scaffolding from human cadaveric skin. It has been described for use in cisgender vaginal
reconstruction and, more recently, for revision vaginoplasty in combination with peritoneal flaps””. In such
cases, Alloderm is sutured distally to the remnant neovaginal canal and proximally to newly mobilized
peritoneal flaps, thereby “mending the gap” between the remnant canal and peritoneal cavity. After 3-6
weeks, the nonimmunogenic, acellular graft is epithelialized. One major drawback is the estimated cost of
$30/cm’, which may restrict its use to complex revision cases.

Another allograft option for neovaginal reconstruction is dehydrated human amnion/chorion membrane,
commercially available as AmnioFix/EpiFix (MiMedx Group Inc., Marietta, GA). Amnion has long been
utilized for complex burn and wound care due to its availability, cost-effectiveness, and low morbidity; in
recent years, various authors have expanded its use for cisgender vaginoplasty in cases of Mayer-
Rokitansky-Kuster-Hauser syndrome®™ . Amniotic membrane is favorable due to its immunologic
properties, antifibroblastic activity, and propensity to epithelialize without hair growth or bothersome
discharge"™. However, additional study in the context of gender-affirming surgery is needed.

A nascent but encouraging realm is the use of tissue-engineered biomaterials in neovaginal
reconstruction. Tissue engineering carries the theoretical benefits of reproducibility, eschewing the need
for a donor, and the ability to tailor specific growth factors to optimize the characteristics of the neovaginal
mucosa.

Intestine
Intestinal vaginoplasty utilizes a pedicled flap of ileum, jejunum, or colon for the neovaginal canal and has
historically served as the primary alternative to penile inversion vaginoplasty. Advantages include a robust,
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well-vascularized canal, natural lubrication from the intestinal mucosa, and plentiful donor tissue without
the need for extragenital skin grafting'*. The sigmoid colon is the most common intestinal segment utilized
due to its large lumen, thick walls, and proximity to the pelvis". However, with any type of intestinal
vaginoplasty, there are unique risks related to bowel harvest and anastomosis, diversion colitis,
inflammatory bowel disease, and the need for long-term surveillance of gastrointestinal malignancy within
the neovaginal segment”. Additional disadvantages include the production of malodorous discharge and
mucus. As such, intestinal flaps are less commonly offered for primary gender-affirming vaginoplasty; some
authors consider it a favorable option for revision cases when facing a severe lack of suitable donor tissue'”.

OUR EXPERIENCE AND TECHNICAL CONSIDERATIONS FOR CANAL CREATION

Our institutional approach for primary and revision vaginoplasties reflects these considerations. We use the
robotic platform to facilitate and standardize pelvic dissection and canal creation. For full-depth
vaginoplasty, we primarily offer penile inversion vaginoplasty with scrotal skin grafts. For revision
vaginoplasty, we utilize peritoneal flaps with or without extragenital FTSGs; the need for grafts depends on
the depth of the remnant neovaginal canal.

Minimal-depth vaginoplasty

In some circumstances, patients pursue vaginoplasty without creation of a functional vaginal canal, termed
minimal-depth vaginoplasty, zero-depth vaginoplasty, or vulvoplasty. This is a unique aspect of our
institutional practice in that it comprises roughly 50% of our total vaginoplasty volume.

Patients seen in our clinic for gender-affirming genital feminization are counseled extensively regarding
surgical options (minimal versus full-depth) and associated perioperative risks, long-term care, and
implications for intimacy and intercourse. We elicit patients’ particular aesthetic and functional preferences.
We also strive to entertain niche requests (e.g., penile-preserving vaginoplasty) so long as they are surgically
feasible and in concordance with patients’ goals of care.

Patients in our practice who elect for minimal-depth vaginoplasty may prefer its relative “simplicity” over
the demands of routine long-term dilation, which we stress as critical to the success of full-depth
vaginoplasty. Some have cited the cost and time commitment of preoperative depilation as deterrents to
electing full-depth vaginoplasty. Lastly, the high proportion of minimal-depth vaginoplasty in our practice
may simply reflect regional variations in patient preference and sexual practices; put simply, such patients
seek out the “low maintenance” option. We have similarly noted a high proportion of patients who seek
gender-affirming orchiectomy only, with no plans for future vaginoplasty.

Minimal-depth vaginoplasty precludes penetrative vaginal intercourse, albeit with several advantages: (1)
shortening operative times and minimizing perioperative morbidity, (2) avoiding the potentially hazardous
rectoprostatic dissection, and (3) obviating the need for preoperative hair removal and long-term
neovaginal canal douching and dilation”". Patients should consider this a relatively permanent decision,
given that healthy scrotal skin is discarded. However, we and others have described techniques for the
conversion of minimal-depth to full-depth neovaginas"”.

Though there is no true neovaginal canal created during minimal-depth vaginoplasty, we have noted several
nuances critical for success. After taking down the perineal body, the neovagina is set at the level of the
membranous urethra. After inverting the penile skin tube, the ventral skin (oriented posteriorly after
inversion) is incised longitudinally to meet the perineal skin flap posteriorly; the perineal skin is similarly
incised for tension-free apposition. These incisions determine the angle of the minimal-depth canal, which
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bears several consequences. Too steep an angle results in a pit-like canal, which can collect debris and urine
despite its shallow depth. Insufficient angulation results in an unsightly straight-on appearance of the canal
apex, which resembles the umbilicus.

Full-depth vaginoplasty

For primary full-depth vaginoplasty, we offer a modified penile inversion vaginoplasty utilizing robotic
assistance for canal dissection. We prefer the combined perineal and robotic transperitoneal approach for
several reasons. Foremost is that it minimizes the risks of rectal and urethral injury, which in large series are
reported in 2.3%-2.6% and 1.1% of cases, respectively”™*.. In our experience of 99 primary and 28 revision
full-depth vaginoplasties, we have encountered zero rectal injuries or rectovaginal fistulae. One urethral
injury (0.8%) occurred early in our learning curve and resolved with primary closure and prolonged Foley
catheter drainage. These and other complications are summarized in Table 1.

Second, the robotic platform standardizes neovaginal canal creation. The neovagina is pexied to the
peritoneal reflection, and in most cases, this yields a canal of sufficient depth without concern for later
prolapse. We do not routinely employ peritoneal flaps in primary full-depth cases, as we reliably gain
sufficient canal depth in this manner. This eschews the relatively rare but notable risks of small bowel
obstruction, internal herniation, and neurogenic lower urinary tract dysfunction associated with peritoneal
flap harvest"*. In our technique, the peritonotomy is closed as the neovaginal apex is pexied, thereby
sequestering the canal from the intra-abdominal contents [Figure 1]. It is critical to note that each case is
individualized: for patients with penoscrotal hypoplasia or refractory genital hair growth, we do not hesitate
to proceed with peritoneal flap vaginoplasty to preserve sufficient skin for satisfactory vulvar definition.

After emptying the bladder, canal dissection begins via a perineal approach. We leave the bulbospongiosus
muscle attached posteriorly until canal dissection is complete, which maintains the correct plane of
dissection and, in the event of a rectal or urethral injury, serves as a well-vascularized flap for interposition.
The perineal body is taken down transversely and the dissection is continued along Denonvillier’s fascia to
develop the potential space between the rectum and prostatic apex. Laterally, dissection continues in the
fatty tissue just posterior to the inferior pubic ramus.

We then continue canal dissection via a robotic transperitoneal approach. In the steep Trendelenberg
position, pneumoperitoneum is established and robotic ports are placed; for a multi-port system, these are
configured in a manner similar to that for a robotic prostatectomy. It is prudent to minimize the distance
between ports (no greater than 8-9 mm), as the lateral-most ports will be restricted by the narrow inlet of
the “male” pelvis.

A peritonotomy is made in the rectovesical pouch and dissection continues caudad, posterior to the vas
deferens. This is akin to the dissection plane during a Retzius-sparing radical prostatectomy. Dissection can
be either in the intrafascial (between the leaflets of Denonvillier’s fascia) or infrafascial (posterior to both
leaflets) plane. We prefer the latter, as it leads rapidly to the pelvic floor musculature laterally and allows us
to “break through” (i.e., connect the perineal and abdominal surgical fields) off midline, minimizing the risk
of rectal injury. This space is easily found through blunt dissection by the perineal surgeon. The levator
musculature is incised over an assistant’s gloved finger or instrument just posterior to the inferior pubic
ramus. Once the bilateral spaces are widened sufficiently, a finger can be hooked around the remaining
rectourethralis midline attachments. These are taken down perineally over a finger, which allows for tactile
feedback to avoid urethral or rectal injury. Finally, the lateral pelvic floor musculature is further incised to
maximize vaginal width.
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Table 1. Complications of full-depth and revision vaginoplasty with robotic assistance (n = 127)

Complication Full-depth vaginoplasty (%) Revision vaginoplasty (%) Total (%)
No. 99 28 127

Rectal injury 0 (0) 0(0) 00
Urethral injury 1(1.0) 0(0) 1(0.8)
Fistula 0 00 0
Transfusion 14 (14.0) 0(0) 14 (11.0)
Hematoma 1(1.0) 0(0) 1(0.8)
Abscess 2(2.0) 0(0) 2(1.6)
Small bowel obstruction 0 00 0
Neovaginal stenosis or loss of depth’ 7.1 7 (25.0) 14 (11.0)

Requiring operative intervention; Revision procedures for neovaginal stenosis or loss of depth include intraoperative dilation, scar incision,

Kenalog injection, and/or robotic-assisted revision vaginoplasty.

Figure 1. Robotic view of robotic primary full depth vaginoplasty closure. The robotic surgeon simultaneously closes the peritonotomy
(black arrows) while suspending the apex of the neovaginal canal (white arrow), which is composed of inverted penile skin and scrotal

FTSG. FTSG: Full-thickness skin graft.

One drawback of infrafascial dissection is proximity to the rectum and theoretical risk of injury, particularly
in younger, thinner patients with minimal peri-rectal fat. Additionally, the smaller, softer prostate in these
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patients requires careful anterior dissection to avoid violating the prostatic capsule. Early recognition of
missteps allows for straightforward correction. Intrafascial dissection is also a valid alternative, connecting
perineal and robotic planes at the midline"**. In our hands, however, infrafascial dissection enables rapid,
safe, and reproducible connection of the perineal and robotic planes, allowing blunt access to the lateral
urogenital triangle and tactile guidance for midline attachments, reducing the need for routine digital rectal
examination or specialized retractors and maintaining a low intraoperative injury rate [Table 1].

The neovaginal skin tube, composed of penile shaft skin and scrotal skin grafts, is tubularized and inverted
over a #7 purple, 3.7 cm-diameter Soul Source silicone pelvic trainer (Soul Source, North Hollywood, CA).
In cases with adequate penoscrotal skin, the robotic surgeon closes the initial peritoneotomy while
simultaneously securing the apex of the skin tube using running 3-0 V-loc sutures (Medtronic, Minneapolis,
MN) [Figure 1]. At the end of the procedure, an ALLURA silicone shell vaginal stent (PMT Corporation,
Chanhassen, MN) is placed and filled with saline or air under laparoscopic guidance. The stent, generally
12-15 cm in length, remains in place until postoperative day 5.

Revision vaginoplasty, including conversion from minimal to full-depth vaginoplasty
An obstinate complication after vaginoplasty is neovaginal canal stenosis, reported in 4.5%-12% of

s[42,43

patients'>*!. Loss of canal depth and width can result from poor graft take, contracture, suboptimal initial
canal creation, insufficient dissection of the levator musculature, and/or nonadherence to postoperative
dilation regimens. Many patients suffer from pre-existing pelvic floor dysfunction or sexual trauma, which

further hinders adherence. Thus, a reliable and reproducible technique for revision vaginoplasty is essential.

Revision vaginoplasty is beset by several challenges: (1) re-operating in the deep pelvis, (2) risk of injury to
adjacent structures such as the bladder, urethra, and rectum, and (3) limited residual donor tissue for canal
lining. Similar to our approach for primary full-depth vaginoplasty, we prefer a combined perineal and
robotic transperitoneal approach, which facilitates dissection and suturing within the previously explored
pelvis. For donor tissue, we utilize a combination of robotically harvested peritoneal flaps and FTSGs from
non-hair-bearing lower abdomen or groin skin when residual canal tissue is minimal. Patients undergoing
conversion from minimal-depth to full-depth vaginoplasty are managed similarly to revision cases. This
technique has been previously presented in video format"”.

Revision begins with assessment of the remnant neovaginal canal depth, usually achievable through an in-
office pelvic exam. Severe introital stenosis may preclude accurate assessment; in such cases, cross-sectional
imaging is obtained to identify a dilated or sequestered canal. These patients may benefit from introital
revision alone.

When the canal apex is easily visible perineally, severe stenosis is present. In such cases, peritoneal flaps
alone cannot reach the remnant apex, leaving a gap within the rectoprostatic space. This is universally true
for conversion from minimal- to full-depth vaginoplasty. We proceed with bilateral ellipsoid FTSG harvest
from non-hair-bearing lower abdomen or inguinal skin. The grafts are thinned, tubularized over a vaginal
dilator, and sutured distally to the remnant canal apex and proximally to the peritoneal edge [Figure 2].

Donor sites are closed primarily in layers [Figure 3]. Although some authors have proposed the use of
AlloDerm (LifeCell Corp, Branchburg, NJ) or other biologics to avoid the morbidity and operative time
associated with FTSG harvest”, we still prefer autologous grafts due to their reliability. In our experience,
patients generally tolerate the additional donor sites well. Nevertheless, prospective comparative studies
between autografts (e.g., FTSG) and biologic allografts or xenografts in primary and revision gender-
affirming vaginoplasty remain necessary.
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Figure 2. Schematic representation pf FTSG harvest, tubularization, and intra-abdominal passage. The distal anastomosis is visualized
perineally, while the proximal anastomosis is seen robotically. FTSG: Full-thickness skin graft.

Figure 3. Appearance of FTSG harvest sites after layered closure. Harvest from the non-hair bearing lower abdomen and groin yields
plentiful, robust donor tissue. FTSG: Full-thickness skin graft.

For less severe canal stenosis, peritoneal flaps alone may suffice to augment depth. A helpful preoperative
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indicator is that a neovagina accommodating a finger to the proximal interphalangeal joint (second
knuckle) likely has sufficient length for revision using only peritoneal flaps. This can guide preoperative
counseling and set realistic expectations regarding the need for multiple donor sites.

Intraoperatively, robotic dissection begins in the rectovesical pouch. Placement of a vaginal dilator or end-
to-end anastomosis (EEA) sizer in the remnant canal is helpful. The neovaginal cuff is opened, and
surrounding scar tissue and levator musculature are incised to accommodate the 3.7 cm dilator. In cases of
severe stenosis, the tubularized skin graft is sutured to the introitus using absorbable sutures in a clock-face
pattern and inserted into the vaginal space, easily visualized robotically.

Peritoneal flaps are mobilized robotically as described by Jacoby et al. (2019), bounded anteriorly by the vas
deferens and medial umbilical ligaments and posteriorly by the ureters and sacral promontory"®. The
inferior edges of the anterior and posterior peritoneal flaps (i.e., cut edges of the initial peritonotomy) are
sutured with 3-0 V-loc to the remnant canal or tubularized FTSG inverted over a vaginal dilator. Lateral flap
edges are then approximated to form a new neovaginal apex within the rectovesical pouch [Figure 4].

Gradual reduction of insufflation during apical closure can minimize suture-line tension; mobilization of
the bladder may also reduce tension.

Our approach offers several advantages. The robotic transperitoneal technique simultaneously enables
peritoneal flap harvest, intra-abdominal suturing, and safe dissection within the re-operative pelvis. The
peritoneum provides well-vascularized, readily accessible donor tissue for reconstructing the neovaginal
apex. Additionally, FTSGs can bridge the gap between a stenotic canal and the peritoneum with minimal
additional cost, operative time, and morbidity. This hybrid anastomosis is considerably simpler and faster
than trying to “stretch” the peritoneum to the introitus, which often leads to a technically challenging deep
pelvic anastomosis, tearing of donor tissues, and an increased risk of subsequent re-stenosis. We
encountered such challenges early in our experience and now prefer to “mend the gap” using additional
donor grafts™.

In an unpublished review of our institutional revision vaginoplasty series, patients achieved a median
neovaginal depth increase of 13.7 cm. While we have applied this technique for several patients undergoing
revision after primary peritoneal flap vaginoplasty, these cases remain technically demanding, often
requiring extensive peritoneal flap harvest and/or broad bladder mobilization. Whether this approach is
widely reproducible, or whether patients presenting for revision after prior peritoneal flap vaginoplasty are
better suited to alternatives (e.g., intestinal vaginoplasty) remains to be determined.

Figure 4. Sagittal diagram of neovaginal canal components during revision vaginoplasty. The canal is formed distally from remnant canal
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tissue, in its mid-section from FTSGs, and proximally from peritoneal flaps. FTSGs: Full-thickness skin grafts.

CONCLUSION

The challenges of gender-affirming vaginoplasty have prompted a wave of innovations and outcomes
research aimed at optimizing surgical approach, donor tissue selection, and functional results. Despite
substantial progress over the past few decades, some patients continue to require improved solutions.
Through careful application of technical innovations, adherence to principles of tissue transfer, and targeted
research, we can continue to expand and refine the surgical options available for these patients.
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