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Abstract
Purpose of Review  There is a significant rise in the interest in genital gender affirmation surgery (gGAS), which is increas-
ingly offered and performed throughout the world. While gGAS is not new, the expansion of gGAS is associated with 
progressive societal acceptance of transgender and gender non-conforming individuals. There is a clear role for gGAS in 
the management of gender dysphoria, and with the prevalance of gGAS it is important for physicians to be familiar with 
the altered anatomy and potential complications of gGAS. In this review, we summarize the literature on the outcomes and 
complications associated with gGAS.
Recent Findings  Fifty-five studies were utilized in this review, encompassing meta-analyses, literature reviews, retrospec-
tive primary studies, and case reports.
Summary  gGAS is a complex procedure with a variety of techniques that each carry their own strengths and weaknesses. 
Current gGAS procedures deliver predictable results with high patient satisfaction despite high complication rates for gGAS. 
Further research is needed to refine gGAS techniques in order to to minimize complication rates and to improve the manage-
ment of complications when they do occur.
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Introduction

Gender dysphoria (GD) is a psychological conflict that arises 
from discordance between a person’s gender identity and 
their assigned sex at birth [1]. Furthermore, it is important 
to understand that gender identity is distinct from sexual ori-
entation, which helps to understand the in caring for patient 
with GD. The management of GD is multi-disciplinary and 

includes psychological, medical and surgical treatments 
[2]. Genital gender affirmation surgery (gGAS) helps to 
resolve the discrepancy between the patient’s gender iden-
tity and sexual phenotype; however, not all patients with 
GD will pursue gGAS [2]. To proceed with gGAS, patients 
are required to meet World Professional Association for 
Transgender Health (WPATH) criteria, with the goal of 
selecting patients that will be most likely to benefit from 
gGAS and minimize the potential for regret. [2]. Herein, 
we review the contemporary outcomes and complications 
of feminizing and masculinizing gGAS.

Methods

A comprehensive review of the literature, using MEDLINE 
and Pubmed, was performed to identify contemporary 
articles detailing the surgical experience and complica-
tions after gGAS. We included articles published between 
2018–2021 and published in English and including patients 
at least 18 years; however, older articles were included if 
there was a lack of contemporary data. We excluded articles 

Topical Collection on Sexual Orientation and Identity

 *	 Cooper Benson 
	 cbenson2@tulane.edu

1	 Louisiana State University School of Medicine, 
New Orleans, LA, USA

2	 Tulane University School of Medicine, New Orleans, LA, 
USA

3	 Department of Plastic Surgery, Louisiana State University 
Health Sciences Center, New Orleans, LA, USA

4	 Department of Urology, Tulane University School 
of Medicine, 1430 Tulane Avenue, New Orleans, LA 70112, 
USA

/ Published online: 2 December 2021

Current Sexual Health Reports (2021) 13:107–116

http://crossmark.crossref.org/dialog/?doi=10.1007/s11930-021-00318-3&domain=pdf


1 3

that included patients under 18 years old or presented incom-
plete data. A total of 394 abstracts were reviewed, 64 manu-
scripts read in their entirety, and 55 articles were included 
in this review.

Feminizing Genital Gender Affirmation 
Surgery

Feminizing gGAS includes the creation of phenotypic 
female genitalia, in which vaginoplasty or vulvoplasty ena-
bles alignment of gender identity with their genitalia [3••]. 
Penile inversion vaginoplasty (PIV) is the most common 
technique to create a functional neo-vagina with sufficient 
depth. The PIV technique also has low rates of intraopera-
tive and major postoperative complications, and provides 
high patient satisfaction [3••]. This procedure involves 
reconstructing male anatomy into homologous female phe-
notypic anatomy, including a functional neo-vaginal canal 
and sensate neo-clitoris, enabling satisfactory penetrative 
intercourse and orgasm and normal urinary function with 
creation of a perineal urethrostomy [4]. Alternatively, intes-
tinal vaginoplasty and peritoneal vaginoplasty are less com-
monly performed as primary reconstruction, and are tech-
niques that may be utilized during revisional surgery [5].

Vulvoplasty, or “0zero depth” neo-vagina, is the creation 
of phenotypic female genitalia without a vaginal canal. This 
may be done for patients who do not desire penetrative inter-
course or are risk averse in the creation of the neovaginal 
canal. Furthermore, vulvoplasty is also recommended for 
patients with a history of pelvic surgery or pelvic radiation, 
which significantly increases risks associated with neovagi-
nal canal dissection and risks of poor graft take and healing 
[6]. In patients undergoing full depth vaginoplasty, patients 
are required to perform lifelong routine vaginal dilation to 
prevent complications such as neovaginal stenosis or short-
ening [7].

A high percentage of patients report improvement in their 
GD following vaginoplasty and 94% of patients in one study 
reported they would choose to do the procedure again [3••]. 
In a systematic review, overall satisfaction was 92%, with 
86% satisfaction regarding function and 90% with aesthetic 
outcomes [8]. Among reported series, regret about femin-
izing gGAS was found to be rare (0%-3%) [8].

PIV is the most common technique for gGAS in transgen-
der patients due to its low rate of major complications [3••]. 
Intestinal vaginoplasty and peritoneal vaginoplasty includes 
additional risks associated with abdominal and bowel resec-
tion and anastomosis, which alters the potential complica-
tions of reconstruction. Certainly, there is a learning curve 
for gGAS and, with increasing experience, there should be 
improved outcomes and reduced complication rates. Fer-
rando performed a retrospective review on 76 consecutive 

vaginoplasty cases completed by one surgeon and found that 
a high volume surgeon, defined by the author as performing 
more than 50 vaginoplasties, leads to more favorable out-
comes [9]. When compared to before and after the 50-case 
threshold, there was a statistically significant decrease in 
rates of any delayed postoperative event (18% before; 4% 
after), abnormal urinary stream (8% before; 2% after), introi-
tal stenosis (6% before; 1% after), and need for revision sur-
gery (22% before; 5% after) [9].

There is conflicting evidence on patient demographics 
that correlate to higher rates of postoperative complications. 
Massie et al. found that patients with hypertension or a his-
tory of a bleeding disorder were significantly correlated to 
postoperative complications [3••]. Conversely, Levy et al. 
did not find a statistically significant difference in terms of 
hypertension, but did have a statistically significant value for 
noncompliance with the dilation regimen or sexual activity 
restrictions [10•].

Body mass index (BMI) in prospective vaginoplasty 
patients is included in many surgeons’ criteria for surgical 
candidacy [11]. Patients may be refused gGAS based on 
high BMIs, due to a perceived risk of higher surgical com-
plications [12]. Ives et al. did not find a significant increase 
in complications for patients with increased BMI undergo-
ing PIV, while Massie et al. found a significant association 
between BMI and risk for granulation tissue and neovaginal 
prolapse [3••, 11]. Further studies should be performed to 
determine if a strict cutoff for vaginoplasty based on BMI 
is indicated.

The rate of any complication after full depth vaginoplasty 
is 49–70% [3••, 9]. Table 1 details the rates of complica-
tions in recently published studies. The rate for any compli-
cation with vulvoplasty is approximately 35% [13]. Com-
mon postoperative complications seen with PIV are skin 
necrosis (1.5%- 23.3%), wound dehiscence (9.6%—10.6%), 
and hematomas (1.06%– 16%) [3••, 9, 10•, 14, 15•, 16•]. 
Image 1 shows infection, dehiscence, and a labial hematoma 
two weeks after undergoing PIV. Necrosis commonly occurs 
along the inferior wound edge and can often be managed 
with dressing changes [3••]. This results in need for reop-
eration in 0.6% of patients [17]. Intraoperative and postop-
erative transfusion rates vary across series ranging between 
1.3%-15% and need for emergent unplanned reoperation is 
2.6%-6% in reported series [3••, 9, 14, 15•, 16•]. Unplanned 
reoperations were for postoperative bleeding, neovaginal fis-
tula, neovaginal prolapse, bowel obstruction, or abscess [9, 
16•].

Rectal injury and development of a rectoneovaginal fis-
tula is a potential devastating complication, with reported 
rates 0.5 – 2% [3••, 6, 9, 10•, 14, 15•, 16•]. Typically, this 
is the result of an unrecognized intraoperative rectal injury 
or a recognized and repaired injury that healed as a fistula 
[18]. A bowel preparation is routine for surgery to avoid 
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fecal spillage in the setting of an intraoperative rectal injury 
[19]. Fecal spillage increases the risk of wound infection and 
failure of rectal repair that may result in a recto-neovaginal 
fistula [19]. The post-operative pathway following repair of 
a rectal injury includes keeping the vaginal packing in place 
for two weeks with exchange of the packing under anes-
thesia one-week after surgery [20]. The acute management 
includes fecal diversion with colostomy or loop ileostomy. 
Management of this complication often includes a low-resi-
due diet and a variety of reconstructive techniques including 
use of buccal mucosal grafting and gracilis flap [18, 21] The 
success rate of this reconstruction is 100% in selected stud-
ies for patients that were not lost to follow-up, and does not 
seem to affect long-term sexual function [18, 21].

Neovaginal vault prolapse is a rare complication of vagi-
noplasty, reported in 0.4%-2% of contemporary series [3••, 
10•]. The management of prolapse can be challenging, as 
the penile skin flap/scrotal skin composite is much thin-
ner than cis-female vaginal mucosa and significantly less 

elastic [22]. Kavvadias et al. reported their experience with 
sacrocolpopexy for one patient with recurrent neo-vaginal 
prolapse following vaginopexy to the Denonvilliers fascia 
[22]. There are several techniques that formally fix the apex 
of the neovagina to prevent prolapse; as in robotic assisted 
PIV the neovaginal canal is sutured to the peritoneal refelec-
tion and with perineal PIV sacrospinus ligamnet fixation has 
been described [16•] [23].

Urinary complaints are a relatively common minor post-
operative complaint. Frequently encountered urinary com-
plaints include urinary retention (2.6–15.5%), urethral ste-
nosis (0–1.06%), urinary tract infections (7%), and various 
other urinary issues such as incontinence and a disrupted 
stream (13.2–15%) [3••, 9, 14, 15•].

Preservation of erogenous tissue to the neo-clitoris is cru-
cial for proper sexual function [7]. Recent literature finds 
that loss of sensation occurs in approximately 3% of patients 
and is negatively associated with patient satisfaction [3••]. 
Necrosis of the neo-clitoris is a potential post-operative 

Table 1   Listing of vaginplasty complication rates per recently publsihed studies

❋Lower Leg Hematoma.
✓ Neovagina—36 (15%); Neolabia—20 (8.3%).
◆ Neovagina—2 (1%); Neoclitoris—1 (0.5%).
✩ Early post-op: 12 (6%); Late post-op:2 (1%).

Massie[3••] Ferrando[9] Cocci[14] Levy[10•] Cristofari[15•] Shoureshi[6]

Total Patients 117 76 94 240 189 200
Abscess - - - - 2 (1%) -
Dehiscence - 8 (10.5%) - 23 (9.6%) 20 (10.6%) -
DVT - - - 1 (0.4%) 1 (0.5%) -
Emergent Reoperation 7 (6%) 2 (2.6%) - - - -
Genitourinary Fistula - 0 (0%) - - - -
Granulation Tissue 30 (26%) - - - 25 (13.2%) -
Hematoma 12 (10%) - ❋1 (1.06%) 19 (7.9%) 30 (16%) -
Infection 3 (3%) 0 (0%) 1 (1.06%) - 27% -
Intraoperative Rectal Injury 0 (0%) 1 (1.3%) - - 5 (2.6%) -
Intraoperative Urethral Injury 0 (0%) 0 (0%) - - - -
Intravaginal Scarring 24 (20%) - - - - -
Introital Stenosis 8 (7%) 7 (9.2%) - - - 3 (1.5%)
Meatal Stenosis - - - 7 (2.9%) 2 (1%) -
Necrosis 20 (17%) 3 (3.9%) - ✓ ◆ -
Need for Transfusion 3 (3%) 1 (1.3%) 4 (4.25%) - 29 (15%) -
Prolapse 2 (2%) - - 1 (0.4%) - -
Prolonged Pain 22 (19%) - - - - -
Rectoneovaginal Fistula 2 (2%) 1 (1.3%) 1 (1.06%) 4 (1.7%) 1 (0.5%) 2 (1%)
Urethral Stenosis 0 (0%) - 1 (1.06%) - - -
Urinary Issues 18 (15%) 10 (13.2%) - - - -
Urinary retention 10 (9%) 2 (2.6%) - - - 31 (15.5%)
UTI 8 (7%) - - - ✩ -
Vaginal Stenosis 5 (4%) 3 (3.9%) 6 (6.38) 9 (3.8%) 5 (2.6%) 8 (4.0%)
Request for Revision 37 (32%) 27 (35.5%) - 9 (3.8%) 30.60% -
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complication, though rates in recent literature (0.5%) are 
lower when compared to rates of necrosis in the neo-vagina 
(1–15%) and the neo-labia (8.3%) [10•, 15•].

Other commonly encountered postoperative complica-
tions associated with vaginoplasty are granulation tissue 
(13.2 – 26%) and minor wound dehiscence (9.6 – 10.6%), 
which can often be managed conservatively [3••, 9, 10•, 
15•]. Neovaginal introital stenosis and inadequate depth 
are suboptimal outcomes in patients undergoing feminizing 
gGAS and may prevent patients from participating in pen-
etrative intercourse [7]. These complications may occur due 
to noncompliance with the postoperative dilation regimen, 
infection, or tissue retraction [7]. The rates of introital and 
vaginal stenosis are 1.5 – 9.2% and 2.6 – 6.38%, respec-
tively [3••, 6, 9, 10•, 14, 15•]. The average neo-vaginal 
depth reported in the literature is 13.7 – 14.2 cm [6, 24]. The 
rates for suboptimal neovaginal depth are 21% for depths of 
8–12 cm and 3.7% for depths of less than 8 cm [15•]. A full-
thickness skin graft can add additional depth if the penile 
skin is insufficient to achieve optimal depth [17]. Shoureshi 
et al. reported in their series of 200 PIV a median depth of 
14 cm with 4% (8 patients) with vaginal stenosis and 1.5% 
(3 patients) with introital stenosis, and 7 of these patients 

undergoing revisional surgery [6]. Massie et al. evaluated 
patient satisfaction after feminizing gGAS and found that 
minor complications were more associated with poor satis-
faction compared to major complications [3••]. The authors 
propose that this may be a result of the prolonged convales-
cence related to minor complications.

While technically considered a minor complication, 
a suboptimal aesthetic outcome of feminizing gGAS fre-
quently results in revisional procedures to correct scars and 
improve the cosmesis. The reported rates of revision sur-
gery for patients undergoing feminizing gGAS is (3.8—54%) 
[3••, 9, 10•, 15•, 25]. Revisions typically involve labia-
plasty, revision of the mons, revision of the clitoral hood, or 
adjacent tissue transfer at the neovaginal introitus. A func-
tional and aesthetic outcome is important for patients and is 
needed to alleviate GD. However, it is similarly important to 
recognize that no two patients are alike and there are many 
different anatomic variations of phenotypic female anatomy, 
and to set expectations accordingly. There are a variety of 
different techniques for feminizing gGAS that have been 
used successfully [19]. Certainly there is no high quality 
data to support one technique over another with regard to 
aesthetic outcomes and complications rates in feminizing 
gGAS. Furthermore, there is lack of validated instruments to 
measure patient-reported outcome measures in transgender 
and gender non-conforming individuals, which hinders the 
ability to assess these outcomes [3••].

Vaginoplasty is an effective intervention to improve or 
resolve GD [3••]. The high likelihood of improving GD 
associated with the low incidence of major complications 
makes PIV a practical surgical option for transgender 
patients who choose to undergo surgical intervention.

Masculinizing Genital Gender Affirmation 
Surgery

Masculinizing gGAS involves creation of a phallus, which 
is performed in a variety of different techniques, depending 
on each individual’s goals and risk tolerance for complica-
tions. Metiodioplasty and phalloplasty are complex recon-
structions and are associated with significantly higher com-
plication rates relative to feminizing gGAS. Metoidioplasty 
is the lengthening and straightening of hormonally enlarged 
clitoris to form a phallus and phalloplasty is the construction 
of the neophallus using tubed skin flaps or pedicled myocu-
taneous flaps [26, 27]. Both techniques have the option to 
include urethral lengthening (UL) for the purposed of void-
ing while standing [27–29]. However, there are a variety of 
options for patients. Decision points regarding techniques for 
masculinizing gGAS include the individual’s body habitus 
and anatomy, considerations regarding donor site morbid-
ity and cosmesis, and, from a functional perspective, the 

Image 1   Wound dehiscence, infection, and hematomas are common 
complications of PIV. (Photo  source from author CRB, informed 
consent obtained for use of photo)
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individuals’ desire to stand to void, desire to have a func-
tional phallus for penetrative intercourse, and overall risk 
tolerance for a complex reconstruction [30].

Metoidioplasty

The foundation of metoidioplasty is the lengthening and 
straightening of hormonally enlarged clitoris [26]. Unlike 
the phalloplasty, the goal of metoidioplasty is not so much to 
achieve the function of a phallus but to achieve the appear-
ance and erogenous sensation of one [31]. Metoidioplasty 
does not promise the ability to engage in penetrative inter-
course. However, metoidioplasty does offer preserved eroge-
neity and tactile sensation, provides a natural erection, and 
minimizes procedures and complications [26]. Metoidio-
plasty offers an alternative for transmale patients who desire 
a masculinizing gGAS with lower risks of complications 
and less donor site morbidity compared with phalloplasty. 
UL enables most patients the ability to stand to void; how-
ever, variations in patient anatomy and body habitus may 
restrict this outcome. In metoidioplasty, UL relies on labia 
minora pedicled skin flaps and, occasionally, is in combina-
tion with anterior vaginal mucosa or buccal mucosal graft-
ing [29, 32••, 33]. Metoidioplasty can also be performed 
without UL based on the individual’s goals and thus further 
minimizes complications of gGAS [32••].

Stojanovic et al. reported high rates of satisfaction, with 
69 patients (82.3%) conveying complete satisfaction [29]. 
All 79 patients were able to void while standing and were 
satisfied with erogenous sensation and sexual arousal of the 
phallus. Overall sexual satisfaction was achieved in 87.3% 
of patients, with 86% reporting ability to orgasm during 
masturbation.

In summarizing the experience in the literature, five stud-
ies and a total of 269 patients were reported, with median 
follow-up of 36 months (range: 3.4–90 months) [29, 32••, 
33]. Supplementary Table 2 summarizes the outcomes of 
metoidioplasty series. In the reported series, the complica-
tion rate is between 8.9–65.6% and some patients experience 
more than one complication following reconstruction [29, 
32••, 33, 34••, 35••]. The most common complications are 
related to urethral reconstruction and the rates of urethral 
fistula are 2.5%-40.6% (Image 2) and urethral strictures 
(Image 3) occur in 2.5%-18.8%, and can occur together [29, 
32••, 33, 34••, 35••]. In the early post-operative setting, 
urethrocutaneous fistula can be managed conservatively 
with continued catheter and/or suprapubic catheter drainage, 
which can be successful in 36% of patients within 2 months 
[36]. However, urethral complications may require second-
ary reconstruction to correct [29, 34••, 36]. Fistulas large 
size or persisting more that 3 months may require surgi-
cal repair [36].Image 2Urethrovaginal fistulaImage 2Ure-
throvaginal fistulaImage 2Urethrovaginal fistula

Despite the benefits of metoidioplasty, patient satisfac-
tion, functional and cosmetic outcomes, and quality of 
life must be taken into account [33]. For some patients, 
metoidioplasty is not sufficient to meet their goals, and 
metoidioplasty can be successfully converted to a full phal-
loplasty if desired [34••]. There is a need, however, for more 

Image 2   Urethrovaginal fistula

Stricture

Ureteroscope

Image 3   Retrograde urethrogram with stricture in the reconstructed 
urethra at the distal pars fixa anastomosis
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investigation into patient satisfaction and outcomes after 
metoidioplasty. For patients unsure of which procedure is 
best for them, phalloplasty after metoidioplasty is a safe and 
feasible option for patients [28, 34••].

Phalloplasty

The goal of phalloplasty is to create a neophallus that suc-
cessfully achieves both cosmetic functional objectives of a 
phallus, i.e., full tactile and erogenous sensation, ability to 
urinate while standing, and penetrative intercourse. There 
are multiple techniques of phalloplasty including the use 
of pedicled flaps (anterolateral thigh flap, abdominal flap) 
or free flaps (radial forearm free flap, latissimus dorsi flap). 
Phalloplasty flap choice depends on patient’s anatomy, 
desires regarding function of the phallus, and acceptance of 
visible donor site scars [37•]. In contemporary practice, the 
radial forearm free flap (RFFF) is the most commonly per-
formed and preferred technique [27, 38]. It is important to 
understand an individual’s goals of phalloplasty with regard 
to future urinary function, sexual function, and acceptance 
of potential complications. The most common complications 
of masculinizing gGAS are associated with urethral recon-
struction and UL from the orthotopic female meatus to the 
end of the phallus, this is called the pars fixa [39]. There are 
multiple techniques that enable UL including the use of labia 
minora pedicle flaps, buccal mucosal grafting, double flaps, 
skin grafting and occasionally use of gracilis muscle flap as 
an adjunct [40]. These urethral complications of metoidi-
oplasty and phalloplasty may be mitigated if the individual 
is not interested in voiding through the phallus [41, 42].

Masculinizing gGAS also includes colpectomy, scroto-
plasty, clitoral burying in phalloplasty, and glans sculpting, 
and can be completed in multiple stages or as a single stage 
operation. Vaginal preservation or refusal of UL can also 
shift the procedural goals and choice of procedure, and, as a 
result, the outcomes and complications are dependent on a 
multitude of factors [41, 43]. If the individual is interested 
in sexual function, a penile prosthesis is placed 6–12 months 
after completion of the gGAS and ensuring no urethral com-
plications. In this review, we will not address complications 
associated with penile prosthesis placement [38].

We identified a total of 18 studies that reported on phal-
loplasty outcomes. The outcomes and complications are 
summarized in Supplementary Table 3. Phalloplasty flaps 
used included suprapubic pedicle (SPP), RFFF, anterolateral 
thigh (ALT), superficial circumflex iliac artery (SCIP), groin 
flap, and musculocutaneous latissimus dorsi (MLD), and, 
occasionally, a composite of two flaps have been described 
[37•, 38, 43–45]. Patient outcomes of phalloplasty are heter-
ogenous as a result of the multitude of variables, a variety of 
flaps types, whether it is single-stage or planned multi-stage 
reconstruction, and patient factors including co-morbidities 

and goals of gGAS. Table 3 details the published series 
on phalloplasty outcomes. Among the included studies, the 
mean follow-up was 38.2 months (7.5–88 months) [28, 37•, 
38, 41, 42, 46–49]. Overall, the reported rates of phallo-
plasty satisfaction across the literature are 63–98%, based 
on non-validated questionnaires to assess patient-reported 
outcome measurement (PROM), patient self-report, and phy-
sician-recorded information in the medical records used as a 
proxy [35••, 41, 48, 50]. Additionally, the range of achieving 
orgasm with penetrative intercourse with penile prosthesis 
was 66–100% [48, 50]. Anastomosis of the clitoral nerve 
to the radial nerve is often seen in RFFF with the goal of 
combining erogenous and tactile sensation to the neophal-
lus [51]. However, a majority of patients reported achieving 
orgasm by direct stimulation of the clitoris at the transposed 
site by moving the neophallus, while a minority reported 
orgasm through touching the phallic skin [52, 53]. Among 
phalloplasty series that included UL, 56%-92% were able 
to stand to void [28, 35••, 44, 54]. D’Arpa et al. compared 
a series of ALT phalloplasty with different UL techniques 
[54]. The authors reported lower rates of voiding for phal-
loplasty with a SCIP flap used for UL (86.8%) in compari-
son to the “tube-in-tube” method (100%). Despite the high 
rates of patient satisfaction after undergoing phalloplasty, 
the minority of transmale patients pursue gGAS due to the 
high rates of potential complications [55].

Phalloplasty reconstruction is associated with high rates 
of perioperative complications. The average complication 
rate among phalloplasty series range from 2.2%—84%, 
with many patients having more than one complication in 
15.8%—61.1% [34••, 47]. Urologic complications are the 
most common complication after phalloplasty, this includes 
urethral strictures, urethrocutaneous fistula, and voiding dys-
function. As a result of the high rates of urethral complica-
tions, some individuals will elect to omit UL and urethral 
reconstruction as part of gGAS. The reported rates of ure-
thral complications vary among series and are reported to be 
between 8.6%-64% for urethral stricture and 3.2%-56% for 
urethral fistula [28, 34••, 35••, 37•, 43, 44, 47, 54].

Many options for UL exist in the literatur, while no single 
technique has been shown to have superior outcomes. The 
tube-in-tube technique, used most commonly with RFFF, 
combines the creation of the neophallus with that of the 
neourethra by using the same donor tissue for both [37•, 45]. 
The procedure allows for a single stage phalloplasty; how-
ever, due to the nature of the donor tissue, fistulas and stric-
tures are common and the presence of hair in the neoure-
thra can lead to further complications [28]. Pedicled labia 
minora flaps are becoming a popular option due to good 
vascularization of the flap, hairless donor tissue, and elimi-
nation of the need for additional donor tissue [28]. However, 
patient-specific anatomy does not make this option viable 
for all patients [56]. Shaft-only phalloplasty is becoming an 
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increasingly popular option among physicians and patients, 
as it foregoes complications and excessive post-operative 
care associated with neourethra creation [41, 42].

The rates of stricture vary across studies and differ 
between surgical techniques and flap type for phallo-
plasty and performing single or multi-stage reconstruc-
tions. Among RFFF and ALT series, the rates of urethral 
strictures and fistulas are 10.1% to 14.1% and 5.4% 47.4%, 
respectively (Image 4) [37•, 47, 54]. Ascha et al. reported 
in their comparison of ALT and RFFF cohorts, patients 
with ALT phalloplasty had 2.50 greater odds of urethral 
fistula formation than those with RFFF [37•]. The rates 
among single staged procedures are 10.1% to 21.9% 
[37•]. Flap combination phalloplasty, in which two sepa-
rate flaps were used in the construction of the neourethra 
and neophallus, had rates of 2.6% to 47.4% [46, 47, 54]. 
The most common sites of urethral strictures and fistula 
are associated with the UL from the native meatus to the 
phalloplasty, this may also be associated with persistent 
vaginal cavity; however, the incidence of this is unknown. 
Urethral strictures and fistulas are difficult to reconstruct 
and require a variety of techniques depending on the 
length and location and on the type of phalloplasty, this 

may require buccal mucosa grafting, skin graft, secondary 
flap or combination thereof to reconstruct the urethra to 
enable normal voiding function [36]. Other complications 
of phalloplasty include venous thrombosis (1.5–23.1%), 
flap loss (1.2–7.5%), early reoperation, wound dehis-
cence (5.6%-39.4%), infection (2.8%-21.1%), and partial 
flap necrosis (2.8%-19.5%) [28, 33, 34••, 35••, 37•, 38, 
41–43, 45–50, 54, 57]. The incidence in revision surgery 
for patients undergoing phalloplasty is 16–55% [34••, 38, 
44, 57]. Vascular complications are of considerable con-
cern due to the risk of complete flap loss [50, 57]. Venous 
complications are the leading cause of complete flap loss, 
leading investigators to believe that venous anastomosis 
may be the key to limiting postoperative complications 
[38, 57]. Wirthmann et al. reported that six of the nine 
patients with either partial or complete flap necrosis were 
heavy smokers; however, this is controversial, as a clear 
association between smoking habits and vascular com-
plications has yet to be made [38, 45].Image 423 year 
old ALT phalloplasty with multiple urethrocutaneous 
fistula and urethral stricture (Photo source from author 
CRB, informed consent obtained for use of photo)Image 
423 year old ALT phalloplasty with multiple urethrocu-
taneous fistula and urethral stricture (Photo source from 
author CRB, informed consent obtained for use of photo)
Image 423 year old ALT phalloplasty with multiple ure-
throcutaneous fistula and urethral stricture (Photo source 
from author CRB, informed consent obtained for use of 
photo)

Use of the SPP flap resulted in significantly fewer major 
complications (1.4–5.8%) in comparison to all other forms 
of phalloplasty. Complete loss of flap was a less common 
complication (1.2–7.5%); however, it was the most devas-
tating, resulting in complete revision of the phalloplasty 
and therefore new donor tissue consideration [34••, 35••, 
38, 41, 45, 47, 48, 54, 57]. Partial necrosis was often 
treated with skin grafting (0.9–11.9%). Phalloplasty 
using the ALT flap resulted in a higher number of partial 
(2.2–5.3%) and complete (2.9–7.5%) flap necrosis [41, 47, 
54]. RFFF had lower rates of partial necrosis (0.9–16%) 
and comparable rates of complete necrosis (3–4%) [37•, 
38, 45].

Urological complications were the most common com-
plications and the most common reason for revisional sur-
gery [34••]. Strictures requiring surgical management were 
repaired by excising the stenotic area with direct anasto-
mosis or augmentation with new oral mucosa graft [48]. 
Fistulas were equally as prevalent and were managed with 
urethrocutaneous fistula excision [34••]. Most minor fistu-
las and stricture are managed conservatively [34••]. Despite 
high complication rates in phalloplasty, patient choosing to 
undergo phalloplasty recontrution remain largely satisfied 
(63–98%) [35••, 41, 48, 50, 54].

Image 4   23 year old ALT phalloplasty with multiple urethrocutane-
ous fistula and urethral stricture (Photo  source from author CRB, 
informed consent obtained for use of photo)
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Conclusion

gGAS is a technically complex procedure that is effec-
tive at alleviating GD. Prospective patients are required to 
go through rigorous screening and counseling regarding 
options and goals and the potential risks of complications. 
Despite the risks associated with gGAS, there are high 
rates of patient satisfaction and, clearly, gGAS plays an 
important role for transgender and gender non-conforming 
individuals with GD. As the world experience in gGAS 
continues to grow and evolve, further research is needed 
to better define and optimize reconstructive techniques that 
will improve patient outcomes and satisfaction.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s11930-​021-​00318-3.
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