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Learning Objectives: After studying this article, the participant should be able to discuss: 1. The terminology related to
male-to-female gender dysphoria. 2. The different theories regarding cause, epidemiology, and treatment of gender
dysphoria. 3. The surgical goals of sex reassignment surgery in male-to-female transsexualism. 4. The surgical techniques
available for sex reassignment surgery in male-to-female transsexualism.

Background: Gender identity disorder
(previously “transsexualism”) is the term
used for individuals who show a strong and
persistent cross-gender identification and a
persistent discomfort with their anatomical
sex, as manifested by a preoccupation with
getting rid of one’s sex characteristics, or
the belief of being born in the wrong sex.
Since 1978, the Harry Benjamin Interna-
tional Gender Dysphoria Association (in
honor of Dr. Harry Benjamin, one of the
first physicians who made many clinicians
aware of the potential benefits of sex reas-
signment surgery) has played a major role
in the research and treatment of gender
identity disorder, publishing the Standards
of Care for Gender Dysphoric Persons.
Methods: The authors performed an over-
view of the terminology related to male-to-fe-
male gender identity disorder; the different
theories regarding cause, epidemiology, and
treatment; the goals expected; and the surgical
technique available for sex reassignment sur-
gery in male-to-female transsexualism.
Results: Surgical techniques available for sex
reassignment surgery in male-to-female trans-

sexualism, with advantages and disadvantages
offered by each technique, are reviewed. Other
feminizing nongenital operative interventions
are also examined.
Conclusions: This review describes recent etio-
pathogenetic theories and actual guidelines on
thetreatmentof thegender identitydisorder in
male-to-female transsexuals; the penile-scrotal
skin flap technique is considered the state of
the art for vaginoplasty in male-to-female trans-
sexuals, whereas other techniques (rectosig-
moid flap, local flaps, and isolated skin grafts)
should be considered only in secondary cases.
As techniques in vaginoplasty become more
refined, more emphasis is being placed on aes-
thetic outcomes by both surgeons and
patients. (Plast. Reconstr. Surg. 116: 135e,
2005.)

HISTORY AND NOMENCLATURE

The term “transsexual” first appeared in the
scientific literature in the work of Hirschfeld in
1923.1 In his work, there was no distinction
between the terms “transvestitism,” “homosex-
uality,” “transgenderism,” or “transsexualism.”
Not until the 1940s was the term “transsexual”
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used in its modern sense; that is, to denote
individuals who desire to live permanently in
the gender role of the opposite sex and who
want to undergo sex-reassignment surgery.2
The transsexual’s desire for sex reassignment
surgery originates from an experienced dis-
crepancy between one’s sex of assignment and
one’s basic sense of self as a man or a woman
(gender identity).

In 1966, the influential book by Harry Ben-
jamin, The Transsexual Phenomenon,3 made
many clinicians aware of the potential benefits
of sex reassignment surgery.4 As a result, a
flood of studies on transsexualism were con-
ducted dealing mainly with cause, classifica-
tion, diagnosis, and possible treatments (psy-
chological, hormonal, and surgical).

In 1973, the diagnosis of “gender dysphoria
syndrome” was introduced by Fisk5 to define
the distress resulting from conflicting gender
identity and sex of assignment. The diagnosis
of the term “transsexualism” first appeared in
the widely used psychiatric manual Diagnostic
and Statistical Manual of Mental Disorders, 3rd
Edition in 1980.6 However, in the most recent
version (the 4th edition), the term transsexu-
alism was abandoned because it was often crit-
icized for implying a “sexual” disorder as op-
posed to an “identity” disorder. It was, therefore,
replaced by the term gender identity disorder.
This is currently used for individuals who show a
strong and persistent cross-gender identification
and a persistent discomfort with their anatomical
sex, as manifested by a preoccupation with get-
ting rid of one’s sex characteristics or the belief
of being born in the wrong sex.7

Transvestites, in contrast, are less gender dys-
phoric, or experience this distress only period-
ically. They have a preference for cross-
dressing but have no desire to change their
biological sex. Homosexuality is not consid-
ered an identity or a sexual disorder. It refers
to an individual’s sexual preference for mem-
bers of the same sex.7

In this CME article, a general overview on
gender identity disorder is presented, and the
surgical techniques available for sex reassign-
ment surgery are illustrated and updated with
recent technical refinements. This is based on
the most recent and important reviews by various
specialists on different aspects of gender identity
disorder, including those by Cohen-Kettenis et
al.4 and Michel et al.8 on etiopathogenesis, and
by Karim et al.9 on surgical techniques.

EPIDEMIOLOGY

When gender identity disorder first came to
the attention of professionals, clinical perspec-
tives were largely focused on how to identify
candidates for sex reassignment surgery. As the
field matured, professionals recognized that
some persons with bona fide gender identity
disorder neither desired nor were candidates
for sex reassignment surgery.10 This became
problematic in epidemiologic studies. The Di-
agnostic and Statistical Manual of Mental Disor-
ders, 4th Edition regrouped different results
from different investigations and therefore re-
ported an average prevalence of 1 in 12,000
biological men and 1 in 100,000 biological
women.8,11

The difference between men and women var-
ied depending on the time period, the country,
and the study. In the majority of the studies,
there are more men than women among sex-
change applicants, with the average ratio being
1:3 (women to men).8 Several hypotheses exist to
explain this ratio. Psychoanalysts argue that the
development of gender identity is more vulnera-
ble in boys, whereas sociologists emphasize that
women can more easily express their masculinity
without sex change than men can express their
femininity.12

CAUSE

Sexologists in the biological and social sciences
have devoted considerable attention to identify-
ing the determinants of psychosexual differenti-
ation. There are those who argue that these de-
terminants are predominantly psychological and
sociological, whereas others emphasize a biolog-
ical cause. There are still others who advocate
integrative or interactionist analyses, such as a
“biopsychological” perspective.13

Psychological theories can be placed into
two distinct categories: one that conceives of
transsexualism as the result of a nonconflict-
ing process where gender identity is preco-
ciously fixed between the ages of 2 and 4, and
one that considers transsexualism a conflict-
ing process where gender identity is not
fixed and continues to remain ambiguous
throughout development.8 The majority of
these theories were published in the 1970s.
Today, pediatric psychiatrists are conducting
research on the effect of the environment
(e.g., family, school, and society) on children
affected by gender identity disorder; how-
ever, these are progressing slowly.13
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The majority of the studies looking into bi-
ological factors in transsexual subjects fall
within one of three areas of research.4,8 The
first consists of gender identity disorders in
subjects with perinatal hormonal abnormali-
ties. This includes atypical hormonal environ-
ments, like congenital adrenal hyperplasia, re-
sistance to androgens, or even exogenous
hormonal impregnation, such as absorption of
diethylstilbestrol treatment during pregnancy.
The second is alteration of gonadotrophin se-
cretion. The third is sexual morphological dif-
ferentiation of the brain.8

Studies advocating a sexual morphological
differentiation of the brain are relatively new
compared with psychological perspectives. In
1995, it was shown that the volume of the cen-
tral subdivision of the bed nucleus of the stria
terminalis, a brain area that is essential for
sexual behavior, is larger in men than in
women. Moreover, a female-sized central sub-
division of the bed nucleus of the stria termi-
nalis was found in male-to-female
transsexuals.14 The size of the central subdivi-
sion of the bed nucleus of the stria terminalis
was not influenced by sex hormones in adult-
hood and was independent of sexual
orientation.14 This study was later confirmed by
Kruijver et al.,15 who also found that the num-
ber of neurons in the limbic nucleus of a male-
to-female transsexual was found to be in the
male range. These findings clearly support the
paradigm that sexual differentiation of the
brain and genitals may go in opposite direc-
tions in transsexuals and point to a neurobio-
logical basis of gender identity disorders.15

In the most recent article by Swaab et al., the
authors concluded that “functional sex differ-
ences in reproduction, gender, and sexual ori-
entation and in the incidence of neurological
and psychiatric diseases are presumed to be
based on structural and functional differences
in the hypothalamus and other limbic struc-
tures. Factors influencing gender [identity],
i.e., the feeling of being male or female, are
prenatal hormones and compounds that
change the levels of these hormones, such as
anticonvulsants, while the influence of postna-
tal social factors is controversial.” They also
claimed that the period of overt sexual differ-
entiation of the human hypothalamus occurs
between approximately 4 years of age and
adulthood–much later than is generally pre-
sumed, although the late sexual differentiation
may, of course, be based on processes that have

already been programmed in midpregnancy or
during the neonatal period. A replication of
these data is certainly necessary and the mech-
anisms causing sexual differentiation of hypo-
thalamic nuclei, the prenatal and postnatal fac-
tors influencing this process, and the exact
functional consequences await further
elucidation.16

HARRY BENJAMIN INTERNATIONAL GENDER

DYSPHORIA ASSOCIATION GUIDELINES FOR

DIAGNOSIS AND TREATMENT

In 1978, the Harry Benjamin International
Gender Dysphoria Association was founded.
The Association has always played a major role
in the research and treatment of transsexual-
ism, and, in 1979, the first version of the Stan-
dards of Care for Gender Dysphoric Persons was
drafted. Currently, professionals involved in
gender dysphoria use the sixth version of this
publication, which is intended to provide flex-
ible directions for the treatment of persons
with gender identity disorders. The major pur-
pose of the book is to articulate the Harry
Benjamin International Gender Dysphoria As-
sociation’s professional consensus about the
psychiatric, psychological, medical, and surgi-
cal management of gender identity disorders.

The general goal of psychotherapeutic, hor-
monal, or surgical therapy for persons with
gender identity disorders is lasting personal
comfort with one’s own gender and to maxi-
mize overall psychological well-being and
self-fulfillment.10 The Standards of Care advo-
cate a diagnostic phase in two stages. The first
stage consists of establishing a diagnosis based
on precise and commonly accepted criteria as
set out in the Diagnostic and Statistical Manual of
Mental Disorders, 4th Edition.

The goals of the diagnostic phase, which can
last from 6 to 12 months, are as follows: to
define the exact form and tenacity of gender
dysphoria, including an assessment of its sever-
ity and the degree of transsexual conviction; to
detect those individuals who fulfill the require-
ments of a transsexual diagnosis and who, as a
last resort, would benefit from sex reassign-
ment surgery; and to give information con-
cerning treatment, including both the possibil-
ities and the limitations of surgery.8,10 During
the diagnostic phase, patients who are found to
have other psychiatric abnormalities, such as
psychotic syndromes, addiction problems, per-
versions, or biological perturbations (i.e., inter-
sexual states and endocrine disorders), are ex-
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cluded from the protocol and managed in an
appropriate alternative manner.

The second stage, or the “real-life test” (also
called “real-life experience”), confronts the
subject with the everyday reality that he or she
will meet once the sex-reassignment process
has been completely successful. During the re-
al-life test, the subject takes on the role of the
desired sex in everyday activities, both social
and professional. Many patients may need to
learn a more feminine demeanor. This period
may last between 12 and 18 months, and sup-
portive psychotherapy is often necessary in this
period.

Once the diagnosis of gender identity disor-
der is ascertained, an endocrinologist confirms
the absence of absolute contraindications to
hormonal therapy; reviews risks, side effects,
and complications; and then follows the pa-
tients while on a course of medical treatment.
Hormonal treatments differ slightly from one
center to another8; however, many centers, in-
cluding ours, find it useful to begin hormonal
therapy during the real-life test. This is done
both for practical reasons and because it can
be useful diagnostically. Generally, in the male-
to-female transsexual, a reversible chemical
castration is obtained first with the use of med-
ications that suppress one’s own sex hormones
(suppressive phase). One year later, patients
start using hormones of the opposite sex (sub-
stitution phase). The results of hormonal ther-
apy vary among patients, but generally it brings
about changes to secondary sex characteristics,
including a more gynecoid pattern of fat dis-
tribution and variable breast development.
Surgery is deferred until at least 1 year after
starting hormonal treatment and at least 2
years after the first psychological consultation.

SURGICAL TECHNIQUES FOR VAGINOPLASTY

As affirmed by Karim et al.,9 the goal of
genital reassignment surgery in male-to-female
transsexuals is “to create a perineogenital com-
plex as feminine in appearance and function as
possible and free of poorly healed areas, scars,
and neuromas. The urethra should be short-
ened in such a way that the direction of the
urinary stream is downward in the sitting posi-
tion 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.”

The first case of sex reassignment surgery
was reported by Abraham as early as 1931.
Later, many reports followed, demonstrating
an evolution of techniques. Orchidectomy, am-
putation of the penis, creation of the neovagi-
nal cavity, lining of this cavity and reconstruc-
tion 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. Although the surgical techniques
for vaginoplasty have evolved significantly, it
must be stressed that both medical and surgical
treatment are rarely perfect. Revisional surgery
is sometimes required to optimize aesthetic
results, most patients require lubrication for
sexual intercourse, and, of course, pregnancy
is not possible.

Vaginoplasty

Methods to line the neovagina in male-to-
female transsexuals may be classified into five
categories: (1) application of nongenital skin
grafts, (2) penile skin grafts, (3) penile-scrotal
skin flaps, (4) nongenital skin flaps, and (5)
pedicled intestinal transplants.9

Nongenital skin grafts. In 1931, Abraham re-
ported that in his patient a penectomy was per-
formed 9 years after castration.17 Subsequently,
the lining of a neovagina was created with a skin
graft draped inside-out over a sponge in accor-
dance with the technique first published by
Abbe18 and later popularized by McIndoe and
Banister.19 Likewise, Skoog reported experience
with a nongenital split skin graft to line the neo-
vagina in 24 three-stage vaginoplasties performed
between 1968 and 1976.20 He also described using
“abdominally pedicled” penile skin to widen the
neovaginal introitus. Laub and Fisk reported the
first series (50 transsexuals) in whom a split skin
graft pulled over a perforated plastic mold was
applied in a one-stage vaginoplasty; they also used
the scrotal and penile skin to imitate the labia
majora and minora.21 More recently, the use of a
full-thickness skin graft harvested simultaneously
from the region of an abdominoplasty has also
been described.22

The advantages of nongenital skin grafts are
that they are a simple one-stage surgical proce-
dure, they create a sufficiently deep and wide
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vagina, they are non–hair-bearing, and they
carry a low risk of complications. The disadvan-
tages include the residual scar in the donor
area, the presence of a circular scar at the
introitus of the vagina (when no introital flaps
are used),23 the tendency of the skin graft to
shrink (postoperatively, daily dilation is re-
quired), suboptimal sensation, and, as is true
with all skin-lined neovaginas, the absence of
any natural lubrication.24

Penile skin as graft. In 1956, Fogh-Andersen was
the first to report the use of a full-thickness skin
graft harvested from the penile skin to line the
neovagina.25 He fixed the skin on a mold accord-
ing to McIndoe’s principle of vaginal reconstruc-
tion in cases of congenital aplasia.19 This tech-
nique has the following advantages: it uses hairless
skin; it is a one-stage procedure; donor scars are
inconspicuous; there is no traction on the abdom-
inal pedicle and, thus, the penile skin will remain
where applied without causing a skin fold that can
obstruct the dorsal part of the neovaginal
introitus26; and full-thickness skin grafts undergo
less contraction postoperatively compared with
split-thickness skin grafts.24

Still, these patients are also required to use a
dilator for several months postoperatively,26 and,
because grafts have a greater tendency to shrink
than flaps, the flap-to-graft conversion of penile
skin seems unjustified. Moreover, only a limited
amount of penile skin is available.9

Penile-scrotal skin flaps. In 1957, Gillies and
Millard reported the use of penile skin as a
pedicled flap for vaginoplasty in male-to-female
transsexuals.27 Later, several modifications of
this technique were described. These can be
classified into the following three groups28:

1. The inverted penile skin may be used
solely on an abdominal pedicle as an in-
side-out skin tube27,29; this penile skin flap
may be augmented with a small triangular
scrotal skin flap to “break” the circular
introitus.9,30 Variations of this technique
are used by most surgeons who perform
sex reassignment surgery in male-to-
female transsexuals.

2. The pedicled penile skin tube may be split
open to form a rectangular flap that is
augmented by a rectangular, posteriorly
pedicled scrotal skin flap comparable in
size.31

3. The inverted penile skin tube may be ap-
plied based on an inferior pedicle.32 Re-
cently, Perovic et al. described a modifica-

tion of the technique where a long,
vascularized urethral flap is harvested and
embedded in the penile skin-tube flap.33

They also described the suspension of the
neovagina to the sacrospinous ligament to
prevent vaginal prolapse,33 a complication
that is rarely, if ever, experienced by
others.34

The advantages of penile skin flaps consist of
the following: these flaps demonstrate less ten-
dency to contract24; inadvertent damage to the
rectum may be more easily corrected because it
is immediately covered with vascularized
tissue26; local innervation is provided; and the
flap is virtually hairless. Although flaps have
much less tendency to contract than grafts,
these patients are still required to use a dilator
postoperatively during the first 6 months. The
disadvantages of penile skin flaps are that a
limited amount of penile skin may be
available35 and that this technique usually re-
sults in a widening of the anterior commissure,
which can leave the clitoris more exposed.26,30

Combining an abdominally pedicled penile
skin flap with a posteriorly based scrotal skin
flap will produce an ideal anatomically located
introitus and favorable dimensions of the
neovagina.35 However, this technique will in-
troduce hair-bearing scrotal skin as the poste-
rior lining of the vagina if no preoperative
de-epilation has been performed. Moreover, it
leads to a transverse appearance of the vaginal
introitus if a wide flap is used36 and it provides
little or no inherent lubrication.

Several refinements of the vaginoplasty with
the inverted penile-scrotal skin flap technique
were described by Karim et al. in 199526 and
Selvaggi et al. in 2003.34 These include preop-
erative bowel preparation; the use of a drape
with a rectal condom; blunt dissection of the
vaginal cavity; and the use of a double silicone
prosthesis to create and maintain a vaginal cav-
ity of adequate dimension.

To consistently obtain a long and wide va-
gina, they recommend dissecting a wide and
deep pocket during surgery. In addition, they
advise using a full-thickness skin graft from the
scrotum or abdomen when the amount of pe-
nile skin is considered insufficient to line the
neovagina. Finally, to further improve func-
tional and aesthetic outcomes, they advise
near-complete resection of the corpus spongio-
sum, eversion of the urethral mucosa, con-
struction of the clitoral prepuce and labia mi-
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nora [see Clitorolabioplasty (Vulvoplasty),
below] and, if necessary, a commissuroplasty
later.

Postoperatively, patients remain in bed
with the dilator firmly in place. After 5 days,
the dilator is removed and patients are al-
lowed to ambulate. The neovaginal cavity is
cleansed with an Isobetadine solution (Cen-
trum Technische Orthopedie, Wetteren, Bel-
gium) on a daily basis. One day later, the
urethral catheter is removed. Patients are
discharged home on the seventh or eighth
postoperative day and in the interim are
taught how to clean and maintain the neova-
gina. This consists of removing the dilator
daily for 15 to 30 minutes and irrigating with
Isobetadine. The period of time that the di-
lator remains out is gradually increased over
the next 3 to 6 months. Later on, if the
patient is having regular sexual intercourse,
no further dilation is required; otherwise,
routine dilation should continue once or
twice per week.

Nongenital skin flaps. In 1980, Cairns and De
Villiers reported the use of a medial thigh flap for
vaginoplasties in four transsexuals who had pre-
viously undergone penile skin inversion vagino-
plasty with inadequate result.37 Huang38 used two
inguinopudendal flaps, which were sutured to
each other in the midline and then to the penile
flap to form a single large flap. Even now, 8 years
after the first review of Karim et al.,9 the use of
distant free flaps for vaginoplasties in transsexuals
has never been reported.

The advantages of using nongenital flaps in-
clude less risk of contraction and a reduced
period of postoperative dilation. Its drawbacks
are donor-site morbidity and scarring, techni-
cal complexity (in some cases the flaps are
unreliable39), and the fact that they tend to be
bulky compared with genital skin flaps. This
added bulk may decrease the functional di-
mensions of the neovagina, which can be par-
ticularly disadvantageous in male-to-female
transsexuals because the male pubic arch is less
wide than its female counterpart.9 Again, these
flaps have no natural lubrication. Karim et al.
feel that nongenital skin flaps should be re-
served as alternatives in secondary operations,
where a pedicled intestinal transplant is still
their method of choice.9

Pedicled intestinal transplant. The first re-
ported use of an intestinal transplant for vag-
inoplasty in a nontranssexual patient was pro-
vided by Sneguireff in 1892 using the rectum40

and Baldwin in 1904 using the ileum.41 How-
ever, the technique of colocolpopoiesis was
first used in transsexuals only in 1974, when
Markland and Hastings used both cecum and
sigmoid transplants.42 To date, Laub et al.
have reported the largest single series on the
use of rectosigmoid colon to create a neova-
gina in male transsexuals.43 They concluded
that this method results in a functional neo-
vagina, with a low incidence of surgical
complications.43 Later, modifications to fur-
ther improve the surgical outcome were
described.44 For example, the use of at least
one inverted triangular skin flap was used to
break up the circular introitus scar.44 – 46 More
recently, the use of a laparoscopically har-
vested portion of sigmoid colon has also been
described.47

The advantages of using a rectosigmoid
transplant are its length and a texture and
appearance similar to a natural vagina.48,49 In
addition, it is the only method that provides
a vaginal lining with natural lubrication.43,48

The production of mucus, however, may lead
to excessive discharge.46 Although the neo-
vaginal length is usually regarded as an ad-
vantage, it can also lead to stasis and dehy-
dration of mucus in the deepest portion of
the vagina.9 Further disadvantages of this
technique are the need for additional ab-
dominal surgery and occasional disappoint-
ing long-term results. Complications such as
diversion colitis (inflammation that occurs in
the bypassed colonic tissue related to diver-
sion of the fecal stream), ulcerative colitis,
peritonitis, intestinal obstruction, junctional
neuroma, adenocarcinoma, introital steno-
sis, mucocele, and constipation have been
reported to occur.46,49 Furthermore, the co-
lonic mucosa is more vulnerable and thus
more accessible to sexually transmitted dis-
eases including human immunodeficiency vi-
rus infection.50

Kim et al. recently presented their experi-
ence with the rectosigmoid vaginoplasty and
concluded that it is the best choice for trans-
sexual patients who have previously undergone
penectomy and orchidectomy. They feel it is
also the best technique for patients with an
unfavorable previous vaginoplasty, for those
with short vaginal length after cervical cancer
surgery, and for patients with congenital vagi-
nal atresia.49
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Clitorolabioplasty (Vulvoplasty)

Although in the last century efforts were fo-
cused predominantly on finding a method for
construction of the vagina, in the last 15 years
both patients and surgeons have been increas-
ingly concerned with the aesthetic result of the
labial complex (vulvoplasty) and on the clito-
ris, which should provide adequate erogenous
sensation. The creation of the labia majora is
dependent on the use of either a penile flap or
graft and the amount of the scrotal skin re-
maining after resection. Usually, creating aes-
thetically acceptable labia majora is not a prob-
lem. However, secondary corrections may be
needed34,51 because changes in appearance
may occur during the first year.51 A common
secondary correction is the re-creation of the
anterior commissure covering the neoclitoris,
which is often excessively exposed when a pedi-
cled penile skin flap is used.34 This commis-
suroplasty is usually performed with simple ex-
cision of intervening tissue or with a double
opposing Z-plasty.34,51

Little has been written specifically about the
labia minora. Perovic et al. described using the
base of the penile skin to form the labia mi-
nora, which are then sutured to the de-
epithelialized area of the neoclitoris; thus, the
neoclitoris is hooded with labia minora.33

The first description of the construction of a
neoclitoris was by Brown in 1976. He described
the creation of a functional clitoris using the
reduced glans, which remained attached to its
dorsal penile neurovascular pedicle.52,53 The
high percentage of clitoral necrosis (33 per-
cent) reported by Brown himself provoked
some authors to look for new techniques.
These have included the following: a free com-
posite graft of the tip of the penile glans to
cover the shortened dorsal neurovascular bun-
dle; a small bud of corpus cavernosum covered
by penile skin; and the corpus spongiosum as
the vascular pedicle of the neoclitoris, preserv-
ing the glans.54–57

Today, most surgeons performing clitoro-
plasty in transsexual patients use the dorsal
portion of the glans penis with the dorsal neu-
rovascular pedicle58–64 as described by Eldh.60

The complications described by Brown52,53 are
rarely encountered.64 Secondary corrections in
clitoral size and position are occasionally
required.34,51

Selvaggi et al. describe using the penile ure-
thra to construct the region between the ure-

thral opening and the neoclitoris.34 The ure-
thra is incised longitudinally along its ventral
aspect, folded open, and sutured just inferior
to the neoclitoris. In this way, a natural appear-
ance is produced, both in color and in texture.
Construction of the labia minora and clitoral
prepuce is accomplished with the use of the
thin inner layer of penile foreskin that is har-
vested in continuity with the glans flap (Figs. 1
through 5).

The clitoris, its prepuce, and the labia mi-
nora remain among the most difficult struc-
tures to construct. Although we have come a
long way, the ideal clitorolabioplasty resem-
bling the biological female in every aspect has
not yet been achieved.

NONGENITAL OPERATIVE INTERVENTIONS

Other feminizing nongenital operative inter-
ventions consist of breast augmentation, facial
feminizing surgery (e.g., chin reduction, malar
augmentation, rhinoplasty, supraorbital bar re-
duction), body contouring (liposuction and fat
redistribution), and chondrolaryngoplasty and
voice change surgery (pitch-raising surgery).
Specific indications and timing for these pro-
cedures vary from patient to patient. Some
patients want to ameliorate the feminine as-
pects of their face, body, and voice completely,
whereas others point out a few specific con-
cerns and desire correction of these alone.

A normal feminine breast volume is rarely
obtained by hormonal therapy alone, and as
such, breast augmentation is required in the
majority of the patients, even after years of
hormonal therapy. Breast augmentation, when
requested by the patients, is usually performed
at the time of the vaginoplasty procedure (ap-
proximately 75 percent of the cases in our
center).

FIG. 1. Close-up of the clitoris and labia minora, just after
surgery.
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Facial feminizing surgery is usually per-
formed at an earlier time than the vagino-
plasty, and it is requested by increasing num-

bers of patients because it can facilitate the
real-life test. If necessary, small corrections or
minor facial aesthetic procedures can be per-
formed in combination with the vaginoplasty
and/or breast augmentation.

Voice surgery (pitch-raising or “phonosur-
gery”) is reserved for those patients who have

FIG. 2. Vaginoplasty; general overview, 3 weeks after sur-
gery.

FIG. 3. Close-up of the clitoris and labia minora, 3 weeks
after surgery.

FIG. 4. Vaginoplasty; general overview, 6 weeks after sur-
gery.

FIG. 5. Close-up of the clitoris and labia minora, 6 weeks
after surgery.
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had little success with voice therapy and coach-
ing. It is performed by an ear, nose, and throat
surgeon, usually under local anesthesia to fa-
cilitate checking the pitch of the voice intraop-
eratively. It usually follows the other gender
reassignment procedures because intubation
should be avoided for 6 months after the voice
operation.

Because the larynx of the male patient can
differ in size from that of the female patient,65

chondrolaryngoplasty may be requested by
some patients. This consists of the reduction of
a prominent thyroid cartilage, or “Adam’s ap-
ple.” Although this may be performed at the
same time as voice surgery, most patients un-
dergo chondrolaryngoplasty without voice sur-
gery. Generally, the personal choice in feminiz-
ing nongenital interventions is fundamental,
but it is made in conjunction with the gender
team and with regard to the standards of care.

CONCLUSIONS

Gender identity disorder is a condition that
many physicians and plastic surgeons know lit-
tle about. Patients are often misunderstood
and avoided by both physicians and society. In
this article, a general overview on the etio-
pathogenesis and standards of care of gender
identity disorder are presented. A review of
surgical management is presented together
with current refined techniques.

The penile-scrotal skin flap technique is con-
sidered the state of the art for vaginoplasty in
male-to-female transsexuals, and other tech-
niques (rectosigmoid flap, local flaps, and iso-
lated skin grafts) should only be considered in
secondary cases. As techniques in vaginoplasty
become more refined, more emphasis is being
placed on aesthetic outcomes by both surgeons
and patients. It must be stressed that surgical
treatment is never perfect. Revisional surgery is
sometimes required, almost all patients require
lubrication for sexual intercourse, and preg-
nancy is not possible. In addition, other femi-
nizing (nongenital) operative interventions are
often requested by these patients.

Gennaro Selvaggi, M.D.
Department of Plastic Surgery
University Hospital of Ghent
De Pintelaan 185
B 9000 Ghent, Belgium
selvaggigennaro@yahoo.it
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