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Abstract

The inverted peno-scrotal flap is considered the standard technique for vaginoplasty in male-to-female transsexuals. Nowadays, great importance is
also given by patients to the reconstruction of the clitoro-labial complex; this is also reconstructed with tissue coming from glans penis, penile skin
envelop and scrotal skin. Since the first sex reassignment surgery for biological males performed in Thailand in 1975, Dr Preecha and his team
developed the surgical technique for vaginoplasty; many refinements have been introduced during the past 40 years, with nearly 3000 patients
operated on. The scope of this paper is to present the surgical technique currently in use for vaginoplasty and clitoro-labioplasty and the refinements
introduced at the Chulalongkorn University and at the Preecha Aesthetic Institute, Bangkok, Thailand. These refinements consist of cavity
dissection with blunt technique, the use of skin graft in addition to the penile flap, shaping of the clitoris complex from penis glans and clitoral
hood, and the use of the urethral mucosa to line the anterior fourchette of the neo-vagina. With the refinements introduced, it has been possible to

achieve a result that is very close to the biological female genitalia.
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male-to-female transsexualism

Background

Gender dysphoria

The delineation of conditions involving Gender Dysphoria
started in Germany in the 19" century [1], but it was Benjamin’s
[2] publication “The transsexual phenomenon” on the
subject in 1966 that led to the widespread use of the term
transsexualism.

As currently defined in DSM V, Gender Dysphoria commu-
nicates the emotional distress that can result from “a marked
incongruence between one’s experienced/expressed gender and
assigned gender” [3].

In Europe, the most recent epidemiological study and review
about transsexualism reports prevalence ranging from 1:11,900—
1:45,000 for male-to-female persons (MTF) and 1:30,400—
1:200,000 for female-to-male (FTM) persons [4], with an
increasing number of patients seeking assistance in the recent
years [5].

Particularly, in The Netherlands the prevalence of people
wishing to receive hormonal or surgical therapy because of the
incongruent gender identity is 0.6% for biological males and
0.2% for biological females [6].

In Asia, a recent report calculated the rates in Japan to be
1:25,000 for male-to-female and 1:12,000 for female-to-male
[7]. To date, there are no reliable epidemiological studies about
the prevalence of gender dysphporia in Thailand.

Still, we expect in Thailand a much higher incidence of
transsexualism compared to the data reported in the world
literature, since it is possible to observe and find transsexual

people in any public place such as school, universities, and any
working place [8].

Male-to-female vaginoplasty

As affirmed by Karim et al. [9], the aim of genital reassignment
surgery in male-to-female transsexuals is to create a perineo-
genital complex as feminine in appearance and function as
possible and free of poorly healed areas, scars and neuromas.
The urethra should be shortened in such a way that the direction
of the urinary stream is downward in the sitting position and it
should be free of stenosis or fistulas. The neovagina should,
ideally, be lined with moist, elastic and hairless epithelium. Its
depth should be at least 10 cm and its diameter 30 mm. The
sensation should be sufficient to provide satisfactory erogenous
stimulus during sexual intercourse. Ideally, all these require-
ments should be met without major surgical intervention
necessitating long and distressful postoperative treatment, and
addressing them should not create new lesions or donor area
malfunction.

Abraham reported the first case of Sex Reassignment Surgery
(SRS) as early as 1931 [10]. Later, many reports followed,
demonstrating an evolution of techniques. Orchidectomy, ampu-
tation of the penis, creation of the neovaginal cavity, lining of this
cavity and reconstruction of a urethral meatus and, finally,
construction of the labia and clitoris may be identified as the
five major steps in all of these techniques [9,11]. To date, the
penile-scrotal skin flap technique is considered the state of the art
for vaginoplasty in male-to-female transsexuals [11].
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To date, surgeons performing vaginoplasty for MTF trans-
sexuals are still aiming to improve the technique with the aim of:
increasing the neovaginal length and width, preventing com-
plications, and finally ameliorating the cosmetic outcome [12].

Sex reassignment surgery in Thailand

Dr Preecha Tiewtranon and Dr Prakob Thongpeaw performed
the first male-to-female sex reassignment surgery in Thailand in
1975. A parallel manuscript [9] explains the development of
GRS in Thailand, in terms of social attitude, epidemiology,
surgical patients’ profile, law and regulation, religion, patients’
path from psychiatric assessment to surgery, and gender
surgeries.

To date, there are more than 100 reputable surgeons in
Thailand who are able to perform a vaginoplasty in MTF
transsexuals. Since 1983, in fact, Dr Preecha has trained nearly
all these surgeons at Chulalongkorn University Hospital in
Bangkok. During these years, Dr Preecha and his team have
developed and implemented many surgical refinements, and
operated on ~ 3000 patients.

The scope of this paper is to illustrate Dr Preecha’s surgical
technique and give emphasis to the refinements which can stand
out in the final outcome. Finally, we attempt to discuss advan-
tages and disadvantages of Preecha’s approach and results
compared to the outcomes from other groups, in spite of the
lack of long-term follow-ups within the scientific literature.

However, it is not the purpose of this manuscript to report on
the long-term outcomes of Preecha’s series.

Materials and methods

In the period 1975-2013, Preecha’s group (Bangkok, Thailand)
performed nearly 3000 vaginoplasties in male-to-female
transsexuals.

In the present manuscript we describe in details the surgical
technique currently in use by the same group (Chulalongkorn
University and “Preecha Aesthetic Institute” (PAI), Bangkok).
Preecha’s technique is comprised of several surgical refinements
added during the past 39 years of practice by Dr Preecha and his
team colleagues.

The surgical technique as presented in this manuscript has
also been used in a series of 395 patients, operated on in the
period 2009-2013; immediate postoperative outcomes of this
series of patients are shown.

It is out of the scope of this paper to present and discuss long-
term results.

Preoperative preparation

The patient is informed to stop hormonal therapy 3—4 weeks
before the surgery. The bowel is prepared the night before, at
home or at the hotel, with Sodium phosphate oral solution 45 ml,
two doses in 4 hours. Clexane is given only in the case of history
of previous DVT. A pumping system to the legs is used during
the surgery and, during day 1, the operation is longer than
4 hours. The patient can choose between general anaesthesia or
spinal anaesthesia. Augmentin is given during the hospital stay.

Patient position
The patient is in anti-Trendelenburg position (30°) for the entire
length of the surgery.

Figure 1. Preoperative drawing of the scrotal flap.

Preecha’s surgical technique

The skin is not infiltrated with anaesthetic solution, in order not
to jeopardise vascularisation. A scrotal flap is harvested (see
Figure 1). Its base is ~ 4 cm higher than the anus and its length
goes up to the base of the penis.

Following the flap dissection, the bulbo-cavernosus muscles
are excised. The cavity is then made between the prostate wall
and the rectus. In order to perform this step, the surgeon
proceeds, alternating the use of the electro-cautery and the
metal suction to make the cavity. At this stage, the operator
fingers are pushing down the anterior wall of the rectus, while
the contra-lateral hand holds either metal suction (Figure 2) or
cautery (Figure 3). A Diver’s retractor is pulled up the falling
urethra (Figures 2 and 3). Only for the final part of the dissection
is a stent inserted into the anus. At this point the patient’s bed is
tilted to 45°, the stent is removed from the rectum and another
stent is inserted into the perineal cavity to make it deeper
(Figure 4).

Usually, the cavity is variable between 4—6 inches. However,
the penile skin is not enough for covering of the entire cavity.

Figure 2. Cavity dissection, the operator fingers are pushing down the
anterior wall of the rectus, while the contra-lateral hand holds the metal
suction. A Diver’s retractor is pulling up the falling urethra.
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Figure 3. Cavity dissection, the operator fingers are pushing down the Figure 6. The glans is incised in a M-shape.

anterior wall of the rectus, while the contra-lateral hand holds the
cautery. A Diver’s retractor is pulling up the falling urethra.
Scrotal skin is usually harvested as a full-thickness skin graft.

The penile skin is then opened posteriorly with scissors.

The patient is then put flat. Corpora cavernosa are dissected,
testicles legated and excised. A catheter is inserted to guide the
urethral dissection and the resection of the corpus spongiosum.
Remnants of corpus spongiosum are sutured with 4/0 chromic
cutgut. The glans is then designed (Figure 5) and the penile skin
is removed.

The corpora cavernosa are legated at base with a string, and
the dissection of the glans flap is started. The glans is incised in a
M-shape (Figure 6), with abundant prepucial skin around
(Figures 5 and 7).

For personal use only.

Figure 4. A stent is inserted into the perineal space to make the cavity
deeper.
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Figure 5. Marking on the inferior surface of the penis, showing the = Figure 7. Abundant prepucial skin is harvested from the superior
amount of prepucial skin incorporated into the glans flap. surface of the penis, and incorporated into the glans flap.
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Ceri 8
Figure 8. The urethra is spatulated, its tunica muscolaris removed and
the mucosa layer is fixed laterally and inferiorly to the clitoris.

The pedicle of the glans flap is incorporating the tunica
albuginea. The inferior wall of the tunica albuginea, incorpo-
rated into the glans pedicle, is denuded from the residual corpora
cavernosa attached to it. The rest of the corpora cavernosa (rest
of the tunica aibuginea and internal blood system) is removed
from its base and legated.

The lateral flaps of the M-glans are sutured in the middle, in
front of the body of the glans’ tip, with 5/0 PDS (see Figure 8). If
needed, at this stage a further reduction of the glans tip can be
performed. A space is then made on the pubis symphisis and the
pedicled glans, bent on itself, is secured on it.

The urethra is spatulated, its tunica muscolaris removed and
the mucosa layer is fixed laterally and inferiorly to the clitoris
(see Figure 8).

Figure 9. Six small superficial incisions (epidermidis only) (three per
side) are made higher to the clitoris, and 4/0 PDS stitches are passed
from side to side to bottom out the skin so as to resemble the bulging of
the corpora cavernosa of the clitoris.

Figure 10. Close-up of the reconstructed clitoris head, clitoral hood,
and corpora cavernosa of the clitoris.

The scrotal flap is then thinned. A stitch might be put
between the scrotal flap and the rectum, to fix its position
and prevent too much scrotal show. The penile flap is inserted
into the cavity. Six small superficial incisions (epidermidis only)
(three per side) are made higher to the clitoris and 4/0 PDS
stitches are passed from side to side to bottom out the skin so to
resemble the bulging of the corpora cavernosa of the clitoris (see
Figure 9).

Figure 10 shows the final result of the reconstructed clirotis/
clitoral hood/clitoris corpora at this point of the procedure. The
labia are shaped simply, excising the scrotal skin (see Figure 11),
which is used as full thickness skin graft, attached to the penile
skin flap and used to cover the deepest part of the cavity. The
skin graft is sutured with 4/0 chromic catgut.

The suture between scrotal flap and rectum is now legated.
A suction drain is used, and the patient is catheterised. Surgicel
is positioned on the clitoris, covered with a swab with Jelonet
around, and fixed with 4/0 PDS.

Figure 11. The labia are shaped, simply excising the scrotal skin: this
is then used as a full thickness skin graft, and attached to the penile skin
flap.
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Figure 12 shows the penile skin envelope and the skin graft
from the scrotum. The skin graft is simply tabularised and
attached as a cul-de-sac distally to the penile skin shaft.

Figure 13 shows the immediate post-operative result: a
condom filled with Betadine gauze is inserted into the con-
structed vagina.

Figure 14 shows an example of a long-term follow-up (over
1 year).

Dressing

A speculum is used to help with insertion of a condom filled
with swabs soaked into betadine. This has been the preferred
vaginal packing since the beginning. Jelonet gauze is put on the
labia (Figure 13).

Postoperative management

The patient stays in bed for a couple of days. The condom with
swabs is removed on day 4 after surgery, together with the drain.
The cavity is washed with Betadine. The catheter is removed on
day 5 in the morning. If the patient is able to urinate, discharge
happens on the same day in the evening.

Results

Peri-operative complications of the series of 395 patients oper-
ated on with the current technique are presented in Table I.
Figures 13 and 14 show, respectively, immediate and long-term
results of the surgical technique described.

Figure 12:Penile skin envelope, and skin graft (from scrotum) tabu-
larised and sutured as a cul-de-sac to the skin envelope. The complex
penile skin/skin graft has been everted, before the final inversion (into
the cavity) and packing.

Male-to-female vaginoplasty 5

Figure 13. Immediate postoperative result: a condom filled with
Betadine gauze is inserted into the constructed vagina.

Discussion

The surgical technique for vaginoplasty and clitoro-labioplasty
used at the Chulalongkorn University and at the PAI in Bangkok
is the evolution of several refinements implemented to the
original inversion peno-scrotal technique.

Some of the steps of the procedure (e.g. scrotal flap to break
the introitus [11], spatulating of the urethra [13,14], glans
pedicle dissection [15], orchidectomy, subtotal excision of
the corpus spongiosum [11], labia reshaping) are similar to
any other refinement reported in the modern scientific literature
[11,16].

Similarly, the patient’s management (e.g. pre-operative prep-
aration, vaginal packing, vaginal dilation post-discharge) used at
the Chulalongkorn University and at the PAI does not differ
from what has been previously reported [11,16].

Figure 14. Over 1 year long-term follow-up.
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Table I. Patients operated on in the period 2009-2013 with the current
surgical technique, and peri-operative complications.

Surgical time 3 hours (2.5-4)
Total number of patients operated on? 395

Bleeding requiring reoperation 2 cases
Blood transfusion 10 (2.5%)
Infection (minor) 4%
Recto-vagina Fistula 0

Clitoral necrosis 0
Temporary urinary complications 1.5%
obstruction at 1-2 weeks postsurgery

Complete Skin graft loss 1 case

Partial skin graft loss 1.5%

Flap prolapse 1 case

Preecha’s team refinements consist of: (1) cavity dissection
with blunt technique; (2) the use of skin graft in addition to the
penile flap; (3) shaping of the clitoris with abundant prepucial
foreskin; and (4) urethra mucosa to line the anterior fourchette.

Table II shows the evolution of the technique (introduction of
the refinements) and the impact on the outcomes.

Cavity dissection

Generally, the cavity can be made using a sharp [17] or a blunt
dissection [12,17]. Preecha’s team prefers the use of alternating
electro-cautery and metal suction for the first part, and continu-
ing blunt with a dilator for the final part. In this way, the cavity is
made nearly with no blood loss or immediate blood aspiration
and coagulation of any new bleeding vessel.

The way to move the rectum away from the dissection plane
is similar to any other blunt approach. There is no published
follow-up that gives results or shows an advantage of one
approach compared to the others.

Skin graft

Many Thai patients are presenting with a short penis; many
patients from Arabic countries are circumcised; many patients
from western countries demand a deep vagina (deeper than
14 cm): as a consequence, the use of skin graft has become very
common at our centre. Still, when there is abundant penile skin,
the vagina is solely lined with penile skin. The preferred skin
graft used is a full thickness from the scrotum.

In the literature, there is no published follow-up that gives
results, showing an advantage and eventually providing evi-
dence on the use of the skin graft vs scrotal flap vs conventional
penile inversion technique. Nevertheless, it is common practice

Table II. Evolution of the Preecha’s surgical technique.

in many centres [11,17] to use an additional graft or flap when
the amount of available penile skin is considered inadequate to
line the new vaginal cavity to provide adequate vaginal depth.

When preparing the graft, care is taken in removing all the
hair follicles. The major advantages of using a skin graft consists
of: (1) allowing one to line deep vaginas with an adequate
amount of skin; and (2) allowing prepucial skin to be used for
reconstruction of the labia minora/clitoral hood. Differently
from other centres’ approaches [11,12,17], our method has
the advantage that it does not require a preoperative epilation.

The major disadvantage claimed in the literature consists of
the risk of graft loss. However, it is our opinion that, even in the
case the graft is lost, the vagina would still not result in being
shorter than the case were a graft had not been used.

A long-term follow up is necessary to assess the vaginal
depth immediately after surgery and at long-term. Indeed, the
dilation regiment used by the patient after surgery constitutes an
extra bias to be evaluated.

Differently from other authors [17], we do not use a large
scrotal flap, and, therefore, patient epilation before surgery is
either not necessary, or limited to the tip of the small scrotal flap
in some cases. Avoiding a large scrotal flap also means reducing
the risk of prolapse [17].

Possibly, as also affirmed by other authors [12], the way the
skin is lined and held into the new cavity (i.e. by a condom filled
up with swabs, and left in place for 5 days) is key to prevent
prolapse, even without the use of additional sutures [17,18].

Shaping of the clitoris

Because of the use of skin grafts, more prepucial skin becomes
available to be used for the creation of the labia minora and
clitoral hood. Dissecting the tip of the glans “en-block” with its
prepucial skin better resembles the natural anatomy of the
clitoris/clitoral hood complex.

Using the bottoming out stitches to create the external
appearance of the body of the clitoris is easy to perform.
Some fat tissue needs to be left under the skin flap otherwise
the plications achieved will be flattened in the long-term.

Indeed, a long-term follow-up evaluation is required.
Nevertheless, in the literature there is no assessment of the
patients’ satisfaction with the long-term cosmetic outcomes of
this procedure.

Urethra to line the anterior fourchette
As in other reports [11,13,14,17,19], the urethra is spatulated;
however, the urethra is not simply left in place, neither is it used

Year Technique/refinement Effect
1975 Primitive inverted peno-scrotal flap
1983 Posterior urethral flap To prevent urethra stenosis
To give some mucosa tissue to vaginal introitus
1990 Total resection of the corpus spongiosum To allow penetration without swelling during sexual arousal
1999 Surgicel onto urethra clitoris To prevent bleeding
2000 Bottoming out suture on the top of clitoris Appearance of the clitoral body
2003 Prepucial skin Reconstruction of the clitoral hood
2003 M-shaped glans flap Shaping of the clitoris
2005 Perineal stitch to fix the scrotal flap to the rectal wall Prevention of (minor) scrotal flap prolapse
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as a flap to constitute part of the vaginal wall [13]. In fact, in our
technique the tunica muscolaris of the urethra is removed, and
the mucosa layer is used in a large amount to line the anterior
vaginal fourchette, covering the entire area laterally and infe-
riorly to the clitoris. In this way, we avoid completely the fake
appearance of cutaneous tissue in between the urethral meatus
and the clitoris, often seen in old techniques. Again, this is a
descriptive outcome resulting from one detail of our surgical
technique; the evaluation of the anterior vaginal fourchette
constitutes a detail that has never been assessed by previous
authors.

Comparison of Preecha’s outcomes vs the literature

The details introduced with our technique mainly have an
impact, and make a difference to the cosmetic outcome, if
comparing our standard 1-year result to the results presented
in the literature.

In regards to the functional outcomes related to quality-of-life
or other patient reported experience measurements, these have
very rarely been evaluated on a large series of patients [20-24];
still, it is not within the scope of this manuscript to assess long-
term functionality or quality-of-life of this group of patients;
nevertheless, our surgical details do not propose any major
change, apart the cosmetic refinements, which would justify a
better or worse scoring in functional measurements, compared
to techniques from other authors. Similarly, peri-operative
complications do not appear to be different from the literature
[16,17,25,26].

Conclusion
Since the first sex reassignment surgery for biological males
performed in Thailand in 1975, Dr Preecha and his team
developed their surgical technique for vaginoplasty and cli-
toro-labioplasty. During the years, many refinements that pro-
gressively ameliorated the results of this procedure were
introduced. Immediate post-operative results of a series of
395 cases operated in the period 2009-2013 with the technique
hereby described are presented. The surgical refinements
described led to them achieving a result that is very close to
the biological female genitalia cosmetically and functionally.
In future, further improvements are needed to provide the
vagina with more mucosa-like tissue, and to ease the postop-
erative dilation regimen.

Declaration of interest: The authors report no conflicts of
interest. The authors alone are responsible for the content
and writing of the paper.
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