
Achieving Correct Axis and Good Depth in
Gender Affirming Vaginoplasties by Penile-
Perineoscrotal Flap Vaginoplasty
Richie Gupta1 Rajat Gupta1

1Department of Plastic, Aesthetic and Reconstructive Surgery, and
Gender Identity Clinic, Fortis Hospital Shalimar Bagh, Delhi, India

Indian J Plast Surg 2022;55:188–195.

Address for correspondence Richie Gupta, MS, MCh, A1/11, Jiwan
Jyoti Apartments, Kabir Dass Marg, Pitampura, Delhi 110034, India
(e-mail: guptarichie@yahoo.com).

Keywords

► vaginoplasty
► penile inversion

vaginoplasty
► feminizing

genitoplasty
► gender affirmation

surgery
► gender incongruence
► gender dysphoria

Abstract Objectives Vaginoplasty as a part of feminizing genitoplasty (FG) in transwomen
helps alleviate gender dysphoria and improves mental health, sexual and psychosocial
functioning, and quality of life in these individuals. Penile inversion technique (PSFV)
remains the gold standard procedure for FG with least morbidity but has inherent
limitations often resulting in inadequate depth and incorrect (posteroinferior) vaginal
axis, precluding sexual intercourse.
Material and Methods Over the past 27 years, the senior author has refined his
technique considerably incorporating several modifications penile perineo-scrotal flap
vaginoplasty (PPSFV) to overcome the limitations in PSFV. Most of these modifications
were in place by March 2015. Out of 630 primary FGs, retrospective review of all PPSFV
withminimum 6months follow-up operated during the periodMarch 2015 to July 2020
was done for intra and postoperative complications.
Results There were 183 patients who underwent PPSFV during the study period.
Average follow-up was 31 (6–62) months. There were no cases of injury to bladder,
rectum, urethral stenosis, or neovaginal prolapse. Average operative time was 4 hours
and eight (4.37%) patients required blood transfusion. The vaginal depth was 13 to
14 cm or more in 159 (86.88%), 10 to 12 cm in 17 (9.29%), and 7.5 to 9 cm in seven
(3.82%) patients. Ten (5.46%) patients complained of intravaginal hair growth. Touch
up procedures in the form of anterior commissure and labia plasty were required in 13
(7.10%) patients. All (100%) patients had good clitoral sensitivity and preserved
posterosuperior vaginal axis. One-hundred thirty nine (75.96%) patients were able
to have satisfactory penetrative sexual intercourse, while 39 (21.31%) had not
attempted intercourse and five (2.73%) complained of poor sexual experience on
account of inadequate vaginal dimensions.
Conclusion PPSFV addresses the limitations in PSFV and results in good vaginal depth
and posterosuperior axis, which facilitates penetrative sexual intercourse, at the same
time, avoiding potential complications of procedures such as intestinal vaginoplasties.
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Introduction

Recent studies1–4 indicate a sharp rise in thenumber of patients
with gender incongruence (GI) with resultant increase in num-
berofpatients opting forgender affirmingprocedures including
feminizing genitoplasty (FG). FG is a complex, usually single-
staged procedure inclusive of vaginoplasty, clitoroplasty, labi-
aplasty, vestibuloplasty, shortening of urethra, and siting of
urinary meatus to feminine location, orchidectomy, and corpo-
rectomy(exceptcorporacavernosa, all otherpenile components
are utilized for construction of female pudenda). The procedure
is known to alleviate gender dysphoria (GD) and associated
mental health issueswith significant increase inqualityof life of
these individuals. Vaginoplasties are also performed for indica-
tions like partial or complete agenesis, post malignant extirpa-
tion, post traumatic and other conditions, though the
commonest indication remains, as part of FG. The first FG
procedures in transwomen (TW) were performed on Dorchen
Richter5 and more famous Lile Elbe6 (The Danish Girl) in 1931,
likely with the use of skin grafts. Gillies7 was the first to use
penile skin flap for lining of NV cavity in a transwoman. Since
then, several authors have modified the procedure to improve
results (►Table 1).7–15 As there are significant differences in
biologic and TW in terms of pelvic anatomy16 (►Table 2), only
thinnest possible flaps can be used for lining in the latter
population. As a result, inverted penile skin with or without
scrotal skin, split and full thickness skin grafts, intestinal seg-
ments such as sigmoid, ileum, ileocecal junction, jejunum, and
less commonmethods such as vascularized peritoneum, amni-
on, tissueengineeredvagina, buccalmucosa, stemcell spray, etc.
have been used to provide the lining of neovaginal cavity inTW.
Despite themultiplemethods inuse/havingbeenused for lining
the neovaginal cavity, the method for dissecting a space/ cavity
between bladder and vagina via a perineal approach has
remained constant.

Goals of Feminizing Genitoplasty
Normal vagina is a fibromuscular tube lined with non-
keratinized stratified squamous epitheliumwith dimensions
of 7.5 cm along anterior and 9 cm along posterior wall. It is

inclined in a posterosuperior direction. The lining is lubri-
cated bymucus fromcervical glands, as there are no glands in
the vaginal lining. The procedure of FG intends to create a
pudendovaginal complex which is aesthetic and resembles
the normal. It should be free of scars and neuromas, sensate
at least at introitus, of adequate depth and with neither
absent, nor excessive lubrication. The neovaginal axis should
be directed posterosuperiorly to enable normal
intercourse.17

Materials and Methods

The authors have performed 630 primary gender affirming
vaginoplasties over past 27 years. Of these, 505 (80.16%)
cases consisted of penile skin flap inversion vaginoplasties
and modifications, inclusive of current technique. One-hun-
dred twenty three (19.52%) were sigmoid and two (0.32%)
peritoneal (started recently in 2021) vaginoplasties. Most of
the modifications described below were in place by
March 2015. A retrospective review of case records of all
patients undergoing penile-perineoscrotal flap vaginoplasty
(the modified technique, as described below) as part of
primary FG in the period from March 2015 to July 2020
with minimum follow-up of 6 months were included in this
retrospective review. There were 183 patients who met the
inclusion criteria. Mean follow-up was 31 months and max-
imum follow-up 5 years and 2 months. The case records of
these patients were analyzed for intra and postoperative
complications. The study was approved by Institutional
Review Board.

Inclusion criteria (including recommendations from
WPATH SOCs 718 and ISOC 119):

1. Has undertaken feminizing hormone therapy for mini-
mum 12 months.

2. Has lived in desired gender role (feminine) full time for
minimum12 months.

3. Is above 18 years of age.
4. Has stopped hormone therapy at least 4 weeks before

surgery.

Table 1 Different types of procedures using penile skin flap to line part or whole of neovaginal cavity

Author, year, reference Procedure

Gillies and Millard 1957, 7 The first to use penile skin flap (PSF) for NVP.

Jones et al 1968, 8 PSFþposteriorly based scrotal skin flap for NVP.

Pandya and Stuteville 1973, 9 Included glans skin in PSF tube in circumcised patients, to offset the
absence of prepuce, and increase flap length.

Foerster and Reynolds 1979, 10 PSF for anterior vaginal wall and labia minora, skin graft for posterior wall.

Meyer and Kesselring 1980, 11 Use of penile skin as an island flap.

Eldh, 1993, 12 PSFþ longer scrotal skin flap

Perovic, 1993, 13 PSF tubeþurethral flapþ ventral part of glans as pseudocervixþmodified
Stamey fixation to prevent prolapse of neovagina.

Perovic et al 2000, 14 In above procedure, sacrospinous ligament fixation instead of Stamey
fixation.

Reed, 2011, 15 PSF tubeþ scrotal skin graft extension of tubeþ Stamey fixation.
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5. Has referral letters from two different mental health
professionals confirming the diagnosis GD/incongruence
and recommending genital gender affirmation surgery.

6. If the patient is a smoker, then shehas stopped smoking at
least 1 month before surgery.

7. Surgical steps included all the modifications in authors
technique as described below.

8. Minimum postoperative follow-up of 6 months.

Our Procedure of Penile-Perineoscrotal Flap
Vaginoplasty
The procedure and many modifications are described in
detail in earlier publications. All the modifications described
belowarebeingused together sinceMarch2015 (►Figs. 1, 2):

1. Raising a perineoscrotal flap to augment the penile skin
flap. The perineoscrotal flap is marked with its base
2.5 cm anterior to the anterior margin of anal sphincter.
The flap is 5 cm wide-2.5 cm on either side of midline
raphe. It is marked with a gentle anterior traction on
scrotum by assistant, to a length of 15 cm, gently tapering
at the end. The flap incorporates central perineal and
posterior scrotal skin and soft tissue, and is raised in the
plane of bulbospongiosus, to the region of perineal body
posteriorly.

2. Bilateral testicles are removed, and full length of cords are
retained for incorporation in ipsilateral labia majora
instead of high ligation of spermatic cords at external
inguinal ring. The retained cords are sited in ipsilateral
labium majus, giving bulk to these structures.

3. Penile disassembly and resection of corpora cavernosa is
performed conventionally.

4. Neoclitoris is formed by dorsal part of trimmed glans
penis on dorsal neurovascular pedicle. The pedicle
includes Buck’s fascia and dorsal tunica albuginea. The
neoclitoris is sited at the level of combined corporal
stumps and sutured to these with folding of dorsal part
of prepuce in a manner resembling clitoral hood. The
neoclitoral pedicle is brought upward in a gentle curve
and held in midline at the level of mons with a couple of
edge sutures. The pedicle is then rolled into a tube and
fixed at midline with a few sutures thus simulating
clitoral body.

5. Labia minora construction: the remaining ventral glans
wings together with ventral part of prepuce is sutured to
the lateral margins of dorsal urethral flap medially, and
later, with margins of slit in penile skin flap laterally, to
form labia minora.

6. Vestibuloplasty and urethral meatus: urethra is trans-
ected at a level 4 cm distal to optimum feminine location
at bulb. Bulbospongiosus fibers are removed from the
exposed part of bulb and avertical incision is given in it to
expose the catheter. This is carried upward to the end of
divided urethra. The resultant dorsal-based urethral flap
around4 cm long and3.5 cmwide is sutured superiorly to
the inferior aspect of neoclitoris and laterally to glans
wings and ventral prepuce. This flap lines the vulvar
vestibule. The other margins of incision in bulb are
everted and sutured to the bulb and sutured later to
the remaining margins of slit in penile skin flap to form
labia minora.

7. Cavity dissection: This is done conventionally through
the perineal body, in the plane between prostate and
rectum, superiorly till pelvic peritoneum is reached.

Table 2 Differences in procedures of vaginoplasty (NV) in transwomen vs biologic women

Comparison of neovagino-
plasty between trans and
biologic women

Neovaginoplasty in
transwomen

Neovaginoplasty in biologic
women

Implications

Differences in bony pelvis16 Inter-ischioramic
distance is
3.95�0.25 cm

Inter-ischioramic distance is
5.2� 0.36 cm.

There are chances of compres-
sion of NV preventing sexual
intercourse, even in the pres-
ence of adequate depth. Hence,
only thinnest flaps/grafts can be
used for reconstruction.

Differences in pelvic soft
tissue

There is no rectovesi-
cal space. It is just a
septum.

Pelvis is roomier with greater
space in uterovesical and
rectouterine pouches.

The dissection of NV cavity is
easier in biologic women. As the
tissues are lax, techniques such
as Vecchietti, Lap Vecchietti,
and lap-assisted balloon dissec-
tion are often employed in bio-
logic women.

Differences in pudendal
organs

Organs such as penis
and scrotum are
present.

Organs such as clitoris, labia
majora, and minora are
present.

In transwomen, nearly all tissue
in penis and scrotum are used
for reconstruction of female
pudenda, and vagina with the
exception of corpora cavernosa
and testes. Female pudenda do
not require reconstruction in
biologic women.
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The rectovesical pouch peritoneal reflection lies
around 7.5 cm from anorectal junction, at the level of
mid third of rectum. This is loosely attached to rectum
and can easily be stripped away, to attain a depth of 14
to 15 cm.

8. Sacrospinous ligament fixation of neovagina: A PDS
suture is taken through one of the sacrospinal ligaments

(usually right), at least 2.5 cm medial to ischial spine, to
avoid injuring pudendal NV bundle, which always lies
within 0.5 cm of ischial spine. A Deschamps ligature
carrier is very helpful for this manoeuvre.

9. Construction of vaginal lining: the penile skin flap is now
sutured to perineoscrotal skin flapwith 3/0 Vicryl suture,
to form neovaginal lining. The NV lining is fixed in

Fig. 1 (a) Marking of perineoscrotal flap. The flap is marked 15 cm long and 5-cm wide. Its base is 2.5-cm anterior to anus. (b) Penis disassembled
done into its four components. (c) Bilateral corpora cavernosa shortened to just under pubic bone. (d) Neoclitoris formed. (e) Urethra shortened
and used to reconstruct part of vestibule. (f) Vaginal cavity dissected and suture taken from right sacrospinous ligament. (1) Penile skin dartos
tube divided ventrally; (2) glans penis flap raised on penile dorsal NV bundle with Buck’s fascia and dorsal tunica albuginea prepuce; (3) Bilateral
corpora; (4) Urethra with corpus spongiosum; (5) Perineoscrotal flap; (6) Body of neoclitoris; (7) Neoclitoral hood; (8) Neoclitoral glans; (9)
Dorsal part of urethral stump reconstructing vestibule.

Fig. 2 (a) 15-cm long and wide neovaginal lining formed by suturing of penile skin dartos flap with perineoscrotal flap. (b) Retained long lengths
of cords providing bulk to labia majora. (c) Immediate postoperative perineal view. (1) Retained long length of cords; (2) Neoclitoral body; (3)
Neoclitoral glans and prepucial hood; (4) Labia minora; (5) Pack inside vaginal cavity; (6) Labia majora.
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position with the help of previously placed sacrospinal
ligament suture. This helps prevent early postoperative
prolapse of NV lining with any straining and considerably
eases the early postoperative care including dilatation.

10. Exteriorization of clitoris and neourinary meatus: an
incision/slit is made in midline in PSF, avoiding the
branches of external pudendal vessels, for exteriorization
of neoclitoris and urinary meatus.

11. Construction of labia majora: done conventionally by
pulling the lateral remnants of scrotal skin dartos flaps
posteriorly to be sutured on either side of base of
perineoscrotal skin flap.

Mold and Dressing
The NV cavity is checked for depth with the help of
measured dilators (►Fig. 3, ►Video 1) and packed with a
sterile glove containing U foam. The area is then covered
with conventional perineal dressing. Epidural analgesia and
thromboembolic deterrent stockings are continued for
3 days. Patient is discharged between day 3 to 5
postoperative.

Video 1

Immediate intraoperative measurement and demon-
stration of neovaginal depth using a dilator, which is
between 13 and 14 cm, in this case. Online content
including video sequences viewable at: https://www.
thieme-connect.com/products/ejournals/html/
10.1055/s-0041-1740530.

Postoperative Regimen
On day 7 postoperatively, the vaginalmold is removed, cavity
is irrigated with betadine saline and dilatation is performed.
The patient is taught to self-dilate with graduated dilators.
Urinary catheter is removed at same sitting. Patient contin-
ues self-dilatation (►Video 2) for 15minutes, three times a
day. Dilatation is followed by irrigation of NV cavity. This is
carried on till 3 months postoperative, at which time, sexual
intercourse is allowed. In patients, who do not have a
partner, dilatation continues with reduced frequency.

Video 2

Self dilatation of neovaginal cavity, being performed
by the patient at 2 weeks postoperative in this video.
Dilatation is initiated at 1-week postoperative. Online
content including video sequences viewable at: https://
www.thieme-connect.com/products/ejournals/html/
10.1055/s-0041-1740530.

Results

In this cohort of 183 patients, whose surgery was performed
between March 2015 and July 2020, the average age was 29
(18–52) years. The average follow-up was 31(6–62) months
(►Fig. 4). The average surgical time was 4 hours. There was
postoperative bleeding in one patient, which required return

Fig. 3 A set of dilators used for assessing intraoperative neovaginal
depth and postoperative dilatation.

Fig. 4 (a) Late postoperative view; (b) Late postoperative view in another patient; (c) Late postoperative view of pudendal structures.
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to OR on postoperative day 1. The bleeder was from tunica
albuginea part of neoclitoral pedicle. Eight patients including
the above, required blood transfusion. There was no case
with loss of neoclitoris. There were six partial flap losses in
five patients (four penile skin flap only and one penile skin
flapþperineoscrotal skin flap-double partial flap loss). The
patient with double partial flap loss required return to OR on
seventh day postoperative, for debridement, suturing, and
VAC application. The neovaginal cavity was skin grafted
3 days after debridement and VAC reapplied. This patient
had a loss of vaginal depth to 7.5 cm at 8 months follow-up.
There were six more cases of loss of vaginal depth, with final
depth ranging from 7.5 to 9 cm, one of whom was a case of
myasthenia gravis, and unable to adhere to the dilatation
protocol. Seventeen (9.29%) patients had vaginal depth of 10
to 12 cm and remaining 159 (86.88%) being in the range of 13
to 14 cm (our largest dilator) or more at last follow-up
(►Video 1). There were no cases of injury to bladder or
rectum. There were no cases of urinary obstruction/meatal
stenosis. There was no case of neovaginal prolapse. Ten
(5.46%) patients complained of neovaginal hair growth, all
of whom had been advised preoperative laser hair removal,
but had opted out of it, on account of severe dysphoria and
the need for early surgery. There was no case of introital
stenosis. Touch up procedures were performed in 13 (7.10%)
patients and consisted of labial reduction and anterior
commissure-plasty at more than 6 months postoperative.
All patients had good neoclitoral sensitivity. One-hundred
thirty nine (75.96%) patients had satisfactory penetrative
sexual intercourse, 39 (21.31%) had not attempted inter-
course, due to lack of a partner or being uninclined for
various reasons. Five patients (2.73%) complained of poor
sexual experience on account of inadequate vaginal depth.

Discussion

Neovaginoplasty, as part of FG has been performed with
the help of split and full thickness skin grafts, penile
inversion techniques with various modifications, pedicled
intestinal flaps and peritoneal methods. Skin grafting
techniques are prone to poor graft take with resultant
granulations and prolonged discharge, loss of vaginal
depth and shrinkage due to cavity and graft contracture,
need for life-long dilatation, no lubrication, poor sensa-
tion, increased incidence of condylomatosis, human pap-
illomavirus infections and carcinoma.20,21 In contrast,
being flap based, the penile inversion vaginoplasties are
less prone to shrinkage, and infections and not dependent
on graft take. Intestinal vaginoplasties are prone to pro-
longed foul smelling mucorrhoea, mucosal prolapse and
may have complications like diversion/ulcerative colitis,
adenocarcinoma, introital structure, and complications
related to bowel and abdominal surgery such as bowel
necrosis, prolonged ileus, anastomotic leak, peritonitis,
etc.20,22 In contrast, penile inversion vaginoplasties have
less morbidity, as no abdominal procedure is required.
Peritoneal vaginoplasty, though not a new procedure, has
been performed in only a small number of patients, and

the long-term results of neovagina are unknown. Penile
inversion is the commonest procedure used for FG. Use of
penile skin flaps is a significant advance over skin grafts.
There is less tendency for contracture. Sensate and usually
hairless skin lines vagina. It is done in many ways: (1)
abdominally based penile skin tube, (2) penile skin flap
combined with perineal/scrotal skin flap, (3) penile skin
flap augmented with urethral flap, (4) penile/ urethral flap
extended with scrotal or other skin graft.

Authors initially used a penile skin flap only vaginoplasty,
but they found that in this procedure, theflap tube needed to
be pulled with high tension posteroinferiorly to reach the
created NV cavity. This changed the axis of NV from the
desired posterosuperior (as seen in standing position) to
posteroinferior or inferior, resulting in patients reporting
difficulty with intercourse, as seen in this patient operated
elsewhere (►Fig. 5). Also, due to relentless anterior pull, with
healing, neoclitoris and urethral meatus too may get pulled
to ectopic anterosuperior location. Also, the surface area of
penile skin lining is limited. In a penile skin flap dissected
from a penile length of average 5 to 6 inches, 2 inches gets
consumed in negotiating and going around pubic symphysis,
thus leaving only 3 to 4 inches available to line the neovaginal
cavity.15 In circumcised patients, in those on hormone
therapy and in those, who had been on puberty blockers,
even lesser length is available. Hence, use of only penile skin
flap to line neovaginal cavitywill result in a shallow vagina in
most cases irrespective of the size of dissected cavity. Har-
vesting of perineoscrotal skin flap, adds a 15�5 cm lining to
neovagina, which depending on penile size, forms 50 to 60%
of neovaginal lining, and the ability to line even the deepest
dissected cavity. Since the flap is posteriorly based, it also
balances the anterior pull on the penile skin flap, thus
maintaining the neovaginal axis. Employment of perineo-
scrotal skin flap also ensures a posterior placement of vaginal
introitus, which is necessary, to allow penetration in the
narrow bony pelvis in TW. However, a limitation of this
procedure remains. Even with the addition of perineoscrotal
flap, it is often impossible to obtain a vaginal depth of greater
than 6 to 7 inches (personal experience). In patients who
desire vaginal depth in the range of 7 to 8 inches or greater,
alternate procedures such as sigmoid or peritoneal lined
vaginoplasties are recommended by the authors.

Our series results as detailed above compare favorably
with previously published reports of complications during
neovaginoplasty such as rectal injury (0.4–4.5%
cases),14,15,23–29 urethral injury (1.1–3.6% cases),27,30 post-
operative bleeding requiring transfusion (4.8%),30 minor
necrosis (24.6% cases)30 and major necrosis (0.6% cases),30

reoperation (1.5%),30 introital/vaginal stenosis (1.2–
12%),31,32 and urethral meatus stenosis (1–39%).24,27 This
may be due to the use of a refined procedure with many
modifications in place in this cohort, surgeries by a single
surgical team consisting of a senior and junior plastic sur-
geon and a GI surgeon with assigned tasks and set protocols.
Many authors who use penile skin flap only, have employed
additional skin grafts to extend the neovaginal lining,15,30,33

with risk of uncertain take, which may predispose these

Indian Journal of Plastic Surgery Vol. 55 No. 2/2022 © 2022. Association of Plastic Surgeons of India. All rights reserved.

Penile-Perineoscrotal Flap Vaginoplasty Gupta, Gupta 193



cases to neovaginal cavity contracture, intravaginal scarring
(20%), loss of depth and granulations (26%) and pain (20%)
extending for prolonged periods.33

The senior author has been carrying out gender affir-
mative surgery since past 27 years. Over a period of time,
under the stimulus of increasing surgical confidence and
familiarity with tissue vascularity as well as increasing
demands with reference to aesthesis by patients, authors
technique has undergone significant changes. The addition
of perineoscrotal flap in dimension of 15�5 cm, together
with other modifications as detailed above applied se-
quentially, reduces some disadvantages, which are inher-
ent to the technique of penile skin flap inversion
vaginoplasty, as well as result in better sculpting of
pudendal organs such as neoclitoris, clitoral hood, and
labia minora. Modifications of penile skin flap vaginoplas-
ties remain the dominant procedures today in the field of
gender affirming FG.

Conclusion

FG is an integral part of gender affirmation surgery in TW. It
helps alleviate dysphoria, improves body image and quality
of life in their journey toward gender congruence. Penile
inversion vaginoplasty remains the dominant procedure in
this field, with minimal morbidity, but has many inherent
disadvantages. In this paper, the authors present their ver-
sion of the technique with many modifications to improve
the aesthesis, sexual and urinary functions in the set patient
population.
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