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Introduction

Gender dysphoria term was introduced in the Diagnostic and 
Statistical Manual of Mental Disorders-5 in 2013. It is estimated 
that 0.5-1.3% of the population in the United States of America 
has gender dysphoria (1). Although it may seem a very new 
concept, transgender surgery has been done for almost over a 
century. Surgical treatment of transgender patients is a series 
of consecutive operations supported with various treatment 
modalities. The content of these surgical techniques covers 
multiple complex and challenging operations. Before surgical 
treatment starts, a long period is necessary for physiological 
and endocrinological preoperative preparations. Therefore, 
many specialists perform these surgeries in universities or fully 

equipped complex utilities, which have all needed specialists. 
These kinds of surgeries are of interest to many specialties, 
such as plastic and reconstructive surgery, urology, obstetrics 
and gynecology, psychiatry, forensic medicine, genetic, and 
endocrinology. Many countries have authorized the decision to 
perform these operations in medical centers and committees 
that include several specialists. In the childhood period, 
congenital genital abnormalities can be reconstructed but in 
adulthood, other etiological problems, such as gender dysphoria 
or trauma, can be treated by these operations. Transgender 
operations contain two main groups: Male-to-female (MTF) 
and female-to-male (FTM) surgeries. According to literature, 
MTF transsexuals are four times more frequent than FTM (2,3). 
Transsexualism was described by Harry Benjamin in 1966 (4). 
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Transgender surgeries are required to correct some congenital genital defects, reconstruct genital trauma, amputate, treat cancer (e.g., penile 
cancer), or within a wide perspective to treat gender dysphoria. Literature about gender-affirming surgery is limited; however, surgeries for 
transgender patients have been done almost for a century. Evidence concerning both male-to-female and female-to-male surgeries has limitations 
such as insufficient controlled studies, validated assessment measures, and properly controlled groups. Transgender surgeries are mostly required 
to treat gender dysphoria. The community modernization and more acceptance of transgender citizens in societies have increased the demand for 
these surgeries within recent years. Increased numbers of patients and advanced surgical options that are available for gender reassignment surgery 
have made this subject an important consideration for research. Modern surgical techniques with the support of other auxiliary therapy modalities 
(e.g., hormonal therapy) create satisfactory results for patients; however, these therapies cause many complications as well. In the future, more 
transgender patients are expected, thus we have to master the subject to treat their problems, most of which probably will be related to surgery 
complications. This review aimed to summarize transgender surgery, especially genital reconstructive techniques for related specialties to better 
understand its recent update according to actual literature.
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What’s known on the subject? and What does the study add?

Transgender surgeries are complex and multidisciplinary procedures. This review aimed to summarize these operations for our colleagues 
according to the current literature.
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Pediatric endocrinologist C. Migeon and psychologist J. Money 
were focused on intersexed children with ambiguous genitalia 
in 1966 and the first Gender Identity Clinic was described at 
Johns Hopkins University on the same date. Currently, the 
World Professional Association for Transgender Health is the 
pioneer institution that declared the standards of care, which is 
regularly updated (2). The etiological factors of transsexualism 
can be classified as biological (genetic and neuroanatomic) and 
psychological (environmental and internal).

Transgender surgeries are required mostly to treat gender 
dysphoria. Before the surgical operations, psychosocial 
evaluation is very important in the decision-making process (5). 
In most countries, including our country, candidate patients for 
this interchange treatment should have hormone replacement 
treatment under the supervision of a psychiatrist and an 
endocrinologist for at least 2 years. Patients are expected to live 
and work in the new gender role to obtain real-life experience 
of the opposite sex. Evaluation of a patient’s body image, goals, 
and expectations is very crucial. After the completion of the 
preparation stage, the surgical treatment must be planned. In 
surgical treatment, efforts are made to achieve mental health, 
aesthetics, and functionality together. The general plastic and 
reconstructive surgery principles should always be considered in 
these operations because these operations have a considerable 
amount of complication rates.

Hormone-sensitive cancers (breast and prostate) and human 
immunodeficiency virus infection rates of transgender patients 
are higher than the normal population. Thus, the postoperative 
follow-up period is so crucial. Not only surgical but also physical 
and mental follow-up must be considered by the medical staff. 
Nowadays, linguistics/voice therapy, mental health, fertility, and 
sexuality topics are more researched for these patients.

This review aimed to summarize transgender surgical techniques 
especially genital surgeries for related specialties according to 
the actual literature (Table 1).

MTF Surgery

MTF surgery contains non-genital surgeries, such as breast 
augmentation, vocal cord, and throat surgery (tracheal cartilage 
shave), facial feminization surgery, and genital surgeries, such 
as orchidectomy, penectomy, labioplasty, clitoroplasty, and 
vaginoplasty (Figure 1).

Genital Surgery

1. Vaginoplasty and Orchiectomy

The Hirschfeld Institute for sexual science performed the 
first transgender vaginoplasty in 1931. The main purpose of 
vaginoplasty is to create a functional cavity in the pelvis or 

perineum that also allows proper urination. This neovaginal 
cavity is created between the prostate and rectum. Vaginoplasty 
and orchiectomy are made together to take the advance of 
having more tissue to use for genital reconstruction. For the 
new vagina, the penile skin flap is ideal due to its properties 
like being smooth, hairless, elastic, and thin. Ideal dimensions 
of neovagina are 10 cm in depth and 30 mm in length and 
without introital stenosis (6). After the removal of the corpus 
spongiosum and testicles, a vaginal cavity is created, and the 
penile (with scrotal) skin flaps are used to cover the inner lining 
of this neovagina. The disadvantage of the penile flap is its 
insufficient size, especially for small penis sizes. This flap has 
fewer tendencies to contract than skin grafts. Postoperative 
neovaginal dilation is advised for at least 1 year to prevent 
introital stenosis and neovaginal shrinkage. If the size of the 
penile flap is insufficient to cover the neovaginal cavity, skin 
grafts are used. In this context, flaps can be obtained from the 
thigh (i.e., gracilis flap) or bowel for vaginal reconstruction. For 
a vaginoplasty with bowel, the sigmoid is mostly the first choice. 
Intestinal vaginoplasty can be preferable especially for secondary 
vaginoplasties. The advantages of using a rectosigmoid part are 
its length and texture, which are very similar to the vaginal 
lining. One major disadvantage of intestinal vaginoplasty is 

Figure 1. Schematic drawing of MTF surgery

MTF: Male-to-female

Table 1. Overview of surgical procedures
Male-to-female surgery Female-to-male surgery

Facial feminization surgery Facial masculinization 
surgery

Voice surgery and 
chondrolaryngoplasty

 -

Breast augmentation Subcutaneous mastectomy

Orchiectomy Testicular prostheses

Vaginoplasty Phalloplasty: Free radial 
forearm flap, pedicled 
anterolateral thigh flap, 
myocutaneous gracilis flap, 
fibula flap, metoidioplasty, 
external prosthesis
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excessive discharge, which may be a social problem. In addition 
to this, the need for laparotomy and bowel anastomosis, which 
increase the risk of postoperative ileus.

As a summary, the most preferred MTF genital reconstruction 
sequence has 5 major steps as penile disassembly and bilateral 
orchiectomy, neovaginal cavity construction, labia majora 
creation, and female urethral meatus and clitoris reconstruction 
(7,8).

2. Clitoroplasty

Clitoroplasty, especially from the glans penis, was described 
by Rubin (9). The neurovascular bundle must be protected for 
postoperative well sexual satisfaction. The dorsal section of the 
glans is reduced by excising the central ventral tissue, leaving 
the sides of the glans intact. Sides are sutured together to 
obtain the conical shape of the neoclitoris, which is placed in 
front of the neourethra.

3. Labioplasty

Labioplasty is a technique that creates labia majora and minora 
from tissue remnants after vaginoplasty. Labia majora is mostly 
reconstructed from the remnants of scrotal skin flaps after 
orchiectomy is done. Scrotal flaps are reshaped around the 
newly reconstructed vagina to simulate labia majora. Labia 
minora is mostly reconstructed from the prepuce. When the 
penile inversion technique is used for vaginal reconstruction, 
the tissue may be inadequate to reconstruct the labia minora. 
However, if vaginoplasty is done with bowel flaps, there is plenty 
of tissue to reconstruct the labia minora and clitoral prepuce.

4. Urethroplasty

Urethrostomy is the reopening technique of shortened urethra 
to skin. The urethra is divided at the proximal bulb level and the 
urothelium is sutured to the anterior skin flap. This operation 
has some early complications, such as urethral meatal stenosis, 
the unsatisfactory direction of micturition, and residual erectile 
tissue due to corpus spongiosum remnants.

The most frequent early complications of all MTF operations are 
bleeding from operation sites, rectal fistula into the neovagina, 
and neovaginal prolapse or graft/flap loss due to hematoma. 
Late complications of these operations are meatal stenosis 
due to scar contracture and incontinence due to retention of 
urine. In addition, vaginal stenosis and hair growth within the 
neovagina can be seen as late postoperative complications due 
to the lack of regular follow-up.

A rectal-neovaginal fistula can occur due to traction or 
injury during the operation. Rectovaginal fistula incidence 
was reported at 0.8% by van der Sluis et al. (10). One other 
complication of these operations is the urethroneovaginal 
fistula. Its incidence was reported at 0.8-3.9% (11-14). After the 

vaginoplasty operation, one of the most serious complications is 
urethral stenosis, especially at the meatal level (incidence range 
1-40%) (13-16). Neovaginal stenosis may occur in 7% (1-12%) 
of patients (17,18). Other complications were reported, such as 
urethral bulb bulge and cosmetic abnormality of the clitoral or 
labial outlook.

Before the vaginoplasty, bowel preparation and permanent 
hair removal are recommended. Estrogen treatment should 
be stopped 2 weeks before the surgery and preoperative 
anticoagulation should be started. Neourethral catheterization 
and pressure dressing are necessary for the postoperative period. 
Vaginal dilatation and lubrication are important procedures to 
protect against stenosis (3,19). After the MTF surgery, it should 
be kept in mind that patients are still at risk for benign prostatic 
hyperplasia and prostate cancer due to remnant in situ prostate 
(20). Another important risk of the neovagina is the development 
of squamous cell carcinoma due to penile skin (21). Therefore, 
patients should be followed up regularly for a long time.

Venous thromboembolic disease (VTE) is another complication 
of MTF surgery. Cross-sex hormone replacement therapy allows 
individuals to develop secondary sex characteristics to feel their 
new identity. But this treatment, especially estrogen use, has a 
major complication that includes VTE, as well as coronary artery 
disease, stroke, and cancer formation. If anytime during the 
follow-up period, a VTE is diagnosed, the hormone replacement 
therapy is immediately stopped, and anticoagulant therapy 
must be started (22).

Non-genital Surgery:

1. Facial Feminization Surgery

- Chin surgery

- Eyelid surgery

- Rhinoplasty

- Forehead reshaping

- Hair restoration

2. Chondrolaryngoplasty and Voice Surgery

3. Breast Augmentation (breast reconstruction)

- Silicone implants

- Fat grafts.

As non-genital surgeries listed here are out of the scope of a 
urological journal, they will be written here only as names.

FTM Surgery

FTM procedures can also be grouped as non-genital and genital 
operations. Non-genital procedures include mastectomy, 
nipple reconstruction, and facial masculinization, whereas 
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genital procedures include hysterectomy, oophorectomy, 
vaginectomy or colpectomy, and penis reconstruction. Besides, 
at the preoperative period, some of the masculine traits can be 
obtained by testosterone replacement treatment (over 1 year), 
such as voice, facial and body hair growth, muscle growth, and 
clitoral hypertrophy. Most often, after the hormonal treatment 
period, genital surgical operations of these patients are required 
(Figure 2).

Genital Surgery

Metoidioplasty, phalloplasty, penile prosthesis implantation, and 
scrotal reconstruction are done for male genital and perineal 
reconstruction. These operations aimed to include micturation 
in a standing position, well cosmetic appearance, and adequate 
sexual performance.

1. Penile Reconstruction

Metoidioplasty is a procedure that uses the clitoris that 
is overdeveloped by hormonal treatment (testosterone 
replacement) to construct a new small phallus. This technique 
was first introduced by Lebovic and Laub (23). The small size of 
the new phallus is the main problem (5-7 cm) of this procedure. 
Contrarily, advantages of this technique are well tactile and 
erogenous sensation, erectile tissue without prostheses, and 
limited scar formation. Metoidioplasty contains chordee release, 
neurovascular pedicle reposition, and ventral phallus skin 
closure. In this operation, the labia minora flaps are preserved 
and used as additional coverage over the native urethra 
to ring flap anastomosis. Additionally, full metoidioplasty 
includes a vaginectomy, urethroplasty (urethral reconstruction), 
scrotoplasty, and perineal reconstruction. According to a meta-
analysis reported, the metoidioplasty-associated urethral 
complication rate is approximately 25% (24). In addition, 
urethral strictures and fistulas are common and the incidence 
rate is approximately 50% (25,26). Neophallus has to be checked 

often with Doppler ultrasonography at the postoperative period 
for blood supply.

Phalloplasty is another option for cosmesis, which brings 
the adequate size of new phallus (pedicle flap phalloplasty 
or free flap phalloplasty). The neourethra, which also has to 
be reconstructed, opens to the tip of the neophallus. Vaginal 
epithelium and skin can be used to create a neourethra within 
chosen flaps. Many flap options are available to give shape to 
the penis; tubed pedicle flaps can be obtained from the abdomen 
(suprapubic phalloplasty) or free flaps can be prepared from the 
radial forearm free flap (RFFF), anterolateral thigh (ALT), fibula, 
and musculocutaneous latissimus dorsi free flap, tibial free flap, 
and abdominal or groin pedicle flap. Phalloplasty was done in 
1936 by Nikolaj Bogoraz (27). Bogoraz reconstructed the first 
functional transgender neophallus using a tubed abdominal flap 
and autologous rib cartilage. H. Gilles described a new technique 
with the construction of the neourethra by a roller tube from 
the abdominal wall in 1946 (28). Kaplan (29) described another 
procedure with neourethra formed from the scrotal raphe and 
well sensitive neophallus innervated from the genitofemoral 
branches. Orticochea described a musculocutaneous gracilis 
flap with the cutaneous branch of the obturator nerve for 
phalloplasty (30). Groin flap was used by McGregor and Jackson 
(31). Hester et al. (32) demonstrated a single-stage total penile 
reconstruction with bilateral gracilis muscle flaps, and urethral 
reconstruction was utilized from a full-thickness skin graft in 
1978. In 1982, Song developed the first successful RFFF (33). 
However, his technique was two-staged procedure, which 
includes phalloplasty and urethroplasty, separately. In 1984, 
Chang and Hwang (34) described one staged RFFF technique 
with good functional and cosmetic results using microsurgical 
techniques. This method was named “tube-within-a-tube” by 
the authors. Ten years later, Hage and De Graaf (35) changed 
the ideal technique definition as one-stage procedure, which 
created a neourethra compatible with standing micturition and 
suitable for prosthetic insertion. All techniques are summarized 
in Table 2. Many other free flap phalloplasty procedures have 
been described afterward like lateral arm, radial forearm 
osteocutaneous, free osteofasciocutaneous fibula, island 
tensor fasciae latae, scapular skin, ALT, superficial circumflex 
iliac artery perforator, musculocutaneous latissimus dorsi free, 
and single pedicled ALT flaps. Today, the forearm (radial) free 
flaps are preferable for phalloplasty in one staged or two-
staged fashion. In this technique, the radial artery and the 
cutaneous antebrachial nerves are crucial. The radial vessels 
are anastomosed to the femoral artery and the long saphenous 
vein and cutaneous nerves are sutured to the dorsal nerve of 
the clitoris and the ileoinguinal nerve under a microscope view 
(36). Neophallus has two parts as pars pendulas (distal urethra) 
and pars fixa (proximal urethra). Pars fixa is created from the 
labia minora and vaginal epithelium, around the urethral 

Figure 2. Schematic drawing of FTM surgery

FTM: Female-to-male
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catheter, and this urethral part is joined to the inner tube in 
the neophallus. The clitoris is usually left in place at the base of 
the neophallus for sexual sensation and orgasm. Moreover, the 
Norfolk technique and its modifications can be used (rolled up 
skin flaps and skin grafts) for almost normal appearing glans 
and coronal sulcus (glansplasty and coronaplasty) (37,38).

The ideal flap reconstruction technique has to contain a good 
cosmetic shape and must be suitable for prosthesis insertion 
and functional in voiding and sexual activities. In addition, a 
good sensation that is enough for orgasm must be obtained 
and with a low morbidity rate for the donor site (donor scar). 
Preferably, single staged techniques which have constant 
vascular and neural anatomy have to be chosen. If a skin flap 
is to be selected, care should be taken not to disturb the blood 
supply of the vascular pedicle.

These operations have a high risk of having urethral stenosis, 
urethral fistula, and postmicturition dribble. The complication 

rate of FTM surgery is higher than MTF surgery (40% vs. 25%). 
A suggested body mass index cutoff is 35 kg/m2 for patients 
desiring RFFF phalloplasty (39).

A penile prosthesis has to be placed to provide an adequate 
erection. After placing the prosthesis, it has to be anchored to 
the pelvic bone. Modern techniques prefer to use either a semi-
rigid or inflatable prosthesis for implantation. It is recommended 
to implant a penile prosthesis into a sensate neophallus, as 
insensate coverage significantly increases the risk for implant 
erosion. Thus, waiting for the protective tactile sensation of 
the neophallus is very important. This process usually takes 
approximately 9 months. It will be better to wait for 1 year 
before considering implantation (40). Bilateral perineal incisions 
are ideal for implant insertion instead of making an incision 
on the reconstructed penis. If an inflatable device is chosen, 
the reservoir is placed in the space of Retzius with a separate 
abdominal incision to avoid injury to the flap vasculature.

2. Scrotoplasty

Scrotoplasty is the reconstruction of a new scrotum for testicle 
prosthesis. A new scrotum can be created from the labia majora 
tissue. Additionally, monsplasty and dermatolipectomy can be 
required.

Complications of FTM surgery are common, such as open 
wounds, urinary tract or skin infections, vascular thrombosis, 
hematomas, penile implant erosion, and infections. If urethral 
strictures or fistulas happen, these patients will require surgical 
repair 3-6 months after the phalloplasty. The highest risk for 
a urethral fistula or stricture formation is at PF-PP urethral 
anastomosis site and meatal level. Fistulas that are small and 
persist beyond 3-4 months postoperatively can be repaired 
primarily. Larger fistulas (>5 mm) can be treated with skin grafts 
or mucosal grafts that are similar to the urethral epithelium.

Penile transplantation (penis allotransplantation) is not currently 
used for transgender surgery. Few cases of penile transplantation 
were reported after traumatic amputation and oncological 
resection. The first successful human penis transplantation was 
performed in 2015 in South Africa to reconstruct the penis of a 
biological man who developed a complication from circumcision 
for which penile amputation was necessary (41). But there are 
still many unsolved ethico-legal issues and problems due to 
immunosuppression. The high cost of operation and the risks of 
lifelong usage of immunosuppression are still argument subjects 
for a non-life-saving procedure.

Non-genital Surgery:

1. Facial masculinization surgery

2. Subcutaneous mastectomy

3. Nipple-areola reconstruction (reduction).

Table 2. Overview of penile reconstruction 
Technique Materials and Methods

Metoidioplasty (G.S.Lebovic 
and D.R.Laub, 1999)

Clitoris and hormonal treatment 
(testosterone replacement 
therapy)

Phalloplasty 

Phalloplasty (N.Bogoraz, 1936) Tubed abdominal flap and 
autologous rib cartilage

Phalloplasty with neourethra 
(H.Gilles, 1946)

The construction of the 
neourethra by a roller tube from 
abdominal wall 

Phalloplasty with neourethra 
(I.Kaplan, 1971)

The neourethra formed from 
scrotal raphe and well sensitive 
neophallus innervated from 
genitofemoral branches 

Phalloplasty with neourethra 
(M.Orticochea, 1972)

Musculocutaneous gracilis 
flap with cutaneous branch of 
obturator nerve

Phalloplasty with neourethra 
(I.A.McGregor and I.T.Jackson, 
1972)

Groin flap for phalloplasty

Single stage total penile 
reconstruction (T.R.Hester, 
1978)

Bilateral gracilis muscle flaps 
and urethral reconstruction was 
utilized from a full thickness skin 
graft 

Free flap phalloplasty, two 
stages (R.Song, 1982)

Radial forearm free flap (RFFF) 
for phalloplasty, two stages 
(phalloplasty and urethraplasty)

Free flap phalloplasty with 
microsurgery, one stage 
(T.S.Chang and W.Y.Hwang, 
1984)

One staged RFFF technique (tube-
within-a-tube method) 

Free flap phalloplasty with 
microsurgery, one stage 
(J.Hage and F.H.De Graaf, 
1993)

One stage RFFF technique, 
neourethra compatible to 
standing micturition, suitable for 
prosthetic insertion 
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As non-genital surgeries listed here are out of the scope of a 
urological journal, they will be written here only as names.

Conclusion

Gender dysphoria is no more a social problem in developed 
countries and patients more and more feel confident to seek 
gender reassignment surgery. However, transgender surgeries 
continue to be the most challenging and complex surgical 
procedures. In addition, these surgeries have very high 
complication rates. Assessment of the quality of life, long-term 
surgical follow-ups, and satisfactory outcomes are necessary for 
rational progress. The increasing interest in transgender surgery 
and advancement in medical technologies are contributing 
to this topic. Expert centers with multidisciplinary clinics are 
needed for successful outcomes. Every specialist involved 
in these subjects has to be more informed on these topics. 
Moreover, better-designed and larger-scale cohort studies are 
needed.
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