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Introduction: There has been an exponential increase in referrals for transmasculine patients seeking genital
affirmation surgery. Despite transgender men’s equal interest in metoidioplasty and phalloplasty, research has
primarily focused on phalloplasty.

Aim: To summarize and investigate the relationship between surgical technique, complications, and patient-satisfaction.

Methods: We performed a systematic review and meta-analysis of surgical techniques and physician- and
patient-reported outcomes of gender-affirming clitoral release and metoidioplasty (PROSPERO# 158722) with
literature from PubMed, Google Scholar, and ScienceDirect. Data were extracted using PRISMA guidelines. All
searches, extractions, and grading were independently completed by 2 authors.

Main Outcome Measures: Main measures were surgical technique, patient satisfaction, voiding, urethral
stricture, and urethral fistula.

Results and Conclusion: A total of 7 non-overlapping articles onmetoidioplasty were identified, with a total of 403
patients. We identified 4 metoidioplasty techniques: Hage, Belgrade, labial ring flap, and extensive metoidioplasty. All
techniques included urethral lengthening.The reported neophallus length ranged from2 cm to 12 cm,with the smallest
neophallus occurring with the labial ring flap technique and extensive metoidioplasty the largest. Across techniques,
voiding while standing was reported in most patients, with the lowest rate reported with the labial ring flap (67%).
Complications were impacted by surgical technique, with the lowest rates of fistula and stricture occurring with the
Belgrade technique. Fistula rates ranged from 5% to 37%, while stricture ranged from 2% to 35% of patients. The
Belgrade technique reported significantly lower rates of fistula and stricture (P¼ .000). The patient-reported outcomes
were described for the Belgrade technique and extensive metoidioplasty. Both techniques showed high aesthetic and
sexual satisfaction. Transgender individuals can achieve an aesthetically and sexually satisfactory neophallus using a
variety of metoidioplasty techniques; however, urethral outcomes vary significantly by technique. The Belgrade tech-
nique reported the best outcomes, although data remains limited. Patient priorities should be used to determine surgical
technique. Jolly D,WuCA, Boskey ER, et al. Is Clitoral Release Another Term forMetoidioplasty? A Systematic
Review and Meta-Analysis of Metoidioplasty Surgical Technique and Outcomes. Sex Med 2021;9:100294
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INTRODUCTION

Many transgender individuals seek gender affirmation surgery
as part of their transition. Rates of referral to gender clinics have
exponentially increased over time, particularly following
expanded coverage for gender affirming care under the Afford-
able Care Act,1 with the growing number of surgeons offering
different types of procedures.2 Surgeons have also begun to offer
less conventional genital affirmation such as zero-depth vagi-
noplasty and clitoral release without urethral lengthening.3 For
transmasculine individuals, the 2 standard options for genital
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affirmation remain phalloplasty and metoidioplasty.4 However,
some transmasculine patients request alternative options for
genital affirmation ranging from phalloplasty without urethral
lengthening to the poorly defined “clitoral release.”

In the context of growing interest and options for masculine
genital surgery, there is a need for an improved evidence base to
inform decision-making. Despite metoidioplasty and phallo-
plasty being performed on transgender men at roughly equal
rates,5 research has focused on outcomes and techniques of
phalloplasty.6 While metoidioplasty techniques have been
described by many authors,7,8 there has been no thorough
evaluation of the aesthetic and functional outcomes of each
surgical approach. This systematic review and meta-analysis of
metoidioplasty and clitoral release techniques was designed to
bring attention to the variety of options for masculinizing genital
surgery beyond phalloplasty and to compare the outcomes of
such procedures in greater detail than has been previously
addressed in the literature. Specifically, we investigated the
questions: what clitoral release techniques performed with
transgender men have been described in the literature, and what
is the relationship between surgical technique, complications,
and patient-satisfaction?
MATERIALS AND METHODS

A systematic search was conducted in October 2019 using a
combination of keywords related to clitoral release and metoi-
dioplasty using multiple databases, searching different areas of
the literature to avoid selection bias. Searched databases were
PubMed, Google Scholar, and ScienceDirect. Databases were
searched from inception through October 2019. No funding was
utilized. In accordance with PRISMA-P 2015 guidelines,9 this
protocol was registered in PROSPERO (registration number
158722). The search strategy investigated the PICOS: within all
types of peer-reviewed studies written in the English language
(S), how does surgical technique (C) impact physician- and
patient-reported outcomes and satisfaction (O) among trans-
gender men (P) seeking gender-affirming procedures involving
excision of the suspensory clitoral ligaments (I)? The primary
outcomes of interest were the proportion of patients who were
able to void while standing and the proportions of patients who
experienced urethral stricture and fistula, respectively. Search
terms were derived from a combination of scoping searches and
expert-knowledge of the field. Terms included combinations of
terms for the clitoris, transgender, and metoidioplasty (eg, in
PubMed, (“clitoris” [MeSH Terms] OR “clitoris” [All Fields])
AND (“transgender persons” [MeSH Terms] OR (“transgender”
[All Fields] AND “persons” [All Fields]) OR (“transgender per-
sons” [All Fields]) OR (“transgender” [All Fields]) OR (“trans-
gendered” [All Fields]) OR (“transgenders” [All Fields]) AND
(“metoidioplasty” [All Fields]). Identical searches were completed
in all searched databases. All searches, screenings, and extractions
were completed by 2 authors to account for individual bias.
Upon completion of the primary search, duplicates were
removed, and a first screening was completed using the titles and
abstracts of all identified articles. Articles were included for a full-
text screening if they discussed clitoral release and mentioned
gender-affirmation or being transgender. A full-text screening
was then completed with all articles that passed the first
screening. Included articles were all English-language, peer-
reviewed, primary data sources that included the release of the
clitoral chorda for transgender individuals seeking gender affir-
mation surgery. There were no restrictions on minimum follow-
up time nor on the quality of the literature due to the paucity of
the literature. Articles were excluded if they were review articles,
not about gender affirmation, focused on revisions to failed
procedures, did not differentiate complications between trans-
gender and cisgender men, contained data that were already
published in an included study, or were about phalloplasty
following metoidioplasty. References from any review articles
identified were hand-searched to ensure that all possible publi-
cations were identified.

Extracted information regarding surgical technique included
general study information, sample size, age, number of stages,
whether urethral lengthening was included, and flap types used.
The physician-reported outcomes included length of neophallus,
whether voiding while standing was achieved, urethral compli-
cations, and other complications. The patient-reported outcomes
included overall satisfaction, aesthetic satisfaction, and sexual
satisfaction. The quality of evidence for all primary outcomes of
interest was assessed using the Grading of Recommendations
Assessment, Development, and Evaluation (GRADE) system.10

Risk of individual bias at the study level was assessed through
the use of the Murad et al11 tool for case series as no included
study contained a control group for comparison. All data were
extracted independently from the included full-text articles by 2
authors. Upon completion of data extraction by both authors,
the extracted data were compared; any conflicts in the extracted
data were resolved through a review from a third author.
Extracted information has been qualitatively summarized in the
tables below where possible. All complications are described with
both the raw number and proportion of patients in the study
sample. 3 meta-analyses were performed upon completion of the
systematic review through random-effects modeling to determine
if surgical technique impacted the proportion of patients who
were able to void while standing and proportions of urethral
stricture and fistula, respectively. Random effects modeling was
used to account for potentially confounding factors such as
variation in technique within a given study. All studies included
in the systematic review were included in the meta-analysis as
they included data on urethral stricture and fistula. One study
was excluded from the voiding meta-analysis for lack of reported
data. The alpha level was set at 0.05. Measures of consistency
have been provided through I2 for all meta-analyses. All quan-
titative data were analyzed in Stata 16 (Statacorp LLC, 2019,
College Park, TX, USA).
Sex Med 2021;9:100294



Figure 1. PRISMA flow diagram for study selection.
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RESULTS

95 articles, 70 of which were not duplicates, were initially
identified from searching titles and abstracts (Figure 1).
Following identification, a first screening was completed to
Sex Med 2021;9:100294
exclude all papers that did not mention metoidioplasty or
gender-affirming clitoral release in the title or abstract. A second
round of screening was conducted using the full-text articles to
find a total of 11 articles with primary data related to clitoral
release and metoidioplasty procedures for 403 patients. All



Table 1. Summary characteristics and risk of bias (Murad et al tool) for all included studies

Authors Year Technique Sample type Dates of study Sample age
Follow-up time
(in months) Risk of individual bias

Vukadinovic et al.20 2014 Belgrade Prospective
cohort

March 2008
eJanuary 2013

29 (18e41) 30 Low; study represents the whole experience of
the center during the study period, has
adequate follow-up time, clearly describes
outcomes, and provides sufficient details
about outcomes of interest.

Djordjevic et al.19 2009 Belgrade Retrospective
cohort

September 2002
eApril 2007

31 (18e54) 32 (14e69) Low; study represents the whole experience of
the center during the study period, has
adequate follow-up time, clearly describes
outcomes, and provides sufficient details
about outcomes of interest.

Perovic and Djordjevic18 2003 Belgrade Retrospective
cohort

September 1995
eApril 2002

26.2 (18e33) 47 (6e72) Moderate; study represents the whole
experience of the center during the study
period, has adequate follow-up time,
describes the outcomes of interest but does
not provide sufficient detail about
management nor severity of complications.

Stojanovic et al.21 2017 Belgrade Retrospective
cohort

January 2007
eMarch 2016

31.5 (18e43) 44 (10e92) Low; study represents the whole experience of
the center during the study period, has
adequate follow-up time, clearly describes
outcomes, and provides sufficient details
about outcomes of interest.

Takamatsu and Harashina12 2009 Labial ring flap Retrospective
cohorte

2005e2007 18e33 7 (3e96) Moderate; study represents the whole
experience of the center during the study
period, clearly describes outcomes and
provides sufficient details about the
outcomes of interest but does not have a
sufficient follow-up time to adequately
assess for complications

Cohanzad22 2016 Extensive Retrospective
cohorte

2007e2014 28 (20e40) 68 ± 15 High; while the follow-up period is adequate,
the study has a small sample and only
reports on outcomes for a small subsect of
the already small sample with a poor
description of outcomes

Hage and Van Turnhout17 2006 Hage Retrospective
cohort

December 1991
eMarch 1999

30 (19e53) 96 (54e132) Low; study represents the whole experience of
the center during the study period, has
adequate follow-up time, clearly describes
outcomes, and provides sufficient details
about outcomes of interest.
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articles primarily pertained to metoidioplasty, with only 1
mentioning clitoral release,12 even peripherally. Of the 11
identified articles, 3 were excluded for overlapping data with
other included studies,13e15 and 1 was excluded for being a
revision surgery,16 leaving a total of 7 primary articles for
extraction. In all cases where there was overlapping data, the
most recent article was used for abstraction. All identified studies
were observational cohort studies with no control group (eg, case
series) (Table 1). The risk of bias varied widely within individual
studies from low to high.
Surgical Technique
Several surgical techniques for metoidioplasty were identified

(Table 1). No specific techniques for clitoral release were iden-
tified. The Hage technique was the first metoidioplasty tech-
nique developed.15 All patients received masculinizing hormone
therapy for a minimum of 1.2 years prior to surgery.17 Hyster-
ectomy was completed as a preparatory surgery or during
metoidioplasty. This technique refined existing hypospadias
methods to create a new single-stage approach for masculinizing
gender confirmation (Table 2), using local tissue rearrangements
from the vaginal wall, release of the clitoral shaft, and recreating
the neourethra.

Similar to the Hage technique, the Belgrade technique
employed a single-stage procedure with a presurgical masculin-
izing hormone regimen and hysterectomy either at the time of
the procedure or before.18e21 Colpocleisis, removing all vaginal
mucosa except for part of the ventral wall, which is preserved for
urethral lengthening, was performed first. The ventral chordae
and clitoral ligaments were released to straighten and lengthen
the clitoris. Urethral lengthening was completed with a combi-
nation of local flaps (Table 2), with later refinements of the
technique favoring a combination of buccal mucosa graft and
labia minora flaps.13

Later refinements to the technique added an additional step to
induce clitoral enlargement through twice-a-day dihy-
drotestosterone topical gel application for 3 months preopera-
tively in combination with vacuum device created from 2
syringes joined with a silicon tube.19 The Belgrade technique has
also recently been performed in combination with other gender
confirmation surgeries such as masculinizing chest
reconstruction.21

Labial ring flap metoidioplasty was developed to account for
cases of poor development of the labia minora, clitoral body, or
narrow vagina.12 A small circle was designed around the urethral
meatus and vaginal opening to create a labial ring. The clitoris
was then straightened and lengthened, an anterior vaginal flap
was joined to the ring flap to create the neourethra, where the
lateral surfaces of the labia minora were sutured together to
complete the creation of the phallus.

Cohanzad describes an alternative technique, known as “exten-
sive metoidioplasty,” to provide a more masculine-appearance than



Table 3. Quality of Evidence (GRADE) for all physician-reported outcomes

Outcomes Number of participants Quality of the evidence (GRADE)
Proportion of patients overall
with outcome (95% CI)

Urethral Stricture 395 þþ; Low due to inadequate
follow-up of labial ring flap
and high overall
heterogeneity

.08 (.01e.18)

Urethral Fistula 395 þþ; Low due to inadequate
follow-up of labial ring flap
and high overall
heterogeneity

.14 (.06e.26)

Voiding 325 þ; Very low due to inadequate
follow-up of labial ring flap,
missing data from Hage

.99 (.88e1.00)

6 Jolly et al
that of “conventional”metoidioplasty (eg, Hage or Belgrade).22 All
patients were on masculinizing hormones for between 3 months to
1 year prior to surgery. This technique involves extensive dissection
of the crura to near-total detachment from the pubic bone to
provide additional length. The labia minora were tubularized to
create the neourethra, with no anastomosis to the native urethra in
the first stage. At the 6-week mark, patients were fit for a penile
enhancement protocol that was used post-operatively for at least a
year to further increase the size of the neophallus.23 All cases who
did not have urethroplasty at the time of metoidioplasty had it
performed in a second stage.
Patient-Reported Outcomes
There was no consistency in how patient-reported outcomes

were measured across studies, so outcomes could not be tabu-
lated. The patient-reported outcomes were not provided for the
labial ring flap or the Hage technique. Where reported, the
patient-reported outcomes pertained to aesthetic and sexual
outcomes. Among the 280 Belgrade cases where outcomes were
assessed, most cases reported being satisfied with their genitals
after surgery. Aesthetic satisfaction was high, with 96% reporting
complete (83.5) or partial satisfaction (12.3).20 All reported cases
could achieve an erection, but the size of the erection was not
sufficient for penetration. Erogenous sensation, quality of erec-
tion, and arousal following surgery were completely satisfactory
to all patients.21 With extensive metoidioplasty, 70 percent of
patients were able to achieve an erection large and rigid enough
for penetration of a partner.22 All patients reported being
completely satisfied with the appearance of their genitals.
Physician-Reported Outcomes
Physician-reported outcomes for this analysis included com-

plications, the ability to void while standing, and neophallus
length. Neophallus lengths ranged from 2 centimeters to
12 centimeters, with most being between 5 to 7 centimeters.
Extensive metoidioplasty produced the greatest length, while the
labial ring flap technique produced the smallest. The length of
the neophallus was not described for the Hage technique
(Table 2).
Voiding while standing was achieved among all patients who
had metoidioplasty with the Belgrade technique and extensive
metoidioplasty. The labial ring technique produced a phallus that
was capable of voiding while standing in two-thirds of patients
who did not have vaginectomy and 71% of those who did have
vaginectomy. Voiding was not described for the Hage technique.
There is very low-quality evidence evaluating the proportion of
patients who can void while standing (Table 3). Meta-analysis
indicated minimal within-group heterogeneity (I2 ¼ 0.00%),
with high rates of between-group heterogeneity (I2 ¼ 87.47%,
P ¼ .000) (Figure 2), suggesting significant differences by
technique.

A meta-analysis of urethral stricture by surgical technique
yielded very low rates of within-group heterogeneity
(I2 ¼ 0.00%), with high rates of between-group heterogeneity
(I2 ¼ 85.75%, P ¼ .000), indicating significant differences in
stricture by surgical technique (Figure 3). The Belgrade tech-
nique yielded the lowest rates of stricture, occurring in about 3%
(95% CI: 1e5, reported range: 2.1e9.1) of all patients
(Table 2). The labial ring flap technique yielded stricture among
5% (95% CI: 0e16, reported range: 14.3e28.6) of patients.
Stricture occurred in 36% (95% CI: 25e48) of metoidioplasties
performed with the Hage technique. Extensive metoidioplasty
reported no urethral stricture; however, the urethral extension
was only completed in 2 patients, and thus, the true proportion
may fall between 0% and 84% of patients. These data suggest
limited, low-quality evidence that the Belgrade technique may
have the lowest rate of urethral stricture (Table 3).

Similarly, meta-analysis of urethral fistula indicated no
detectable within-group heterogeneity (I2 ¼ 0.00%) and high
between-group heterogeneity (I2 ¼ 85.74%, P ¼ .000), sug-
gesting significant differences in rates of urethral fistulae by
surgical technique (Figure 4). Among the analyzed techniques,
the Belgrade technique yielded the lowest rates of urethral fistula,
which occurred in approximately 7% (95% CI: 4e10, reported
range: 5.1e14.2) of patients. Other techniques had significantly
higher rates of fistula, occurring in about 27% (95% CI: 14e42,
reported range: 14.3e30.6) and 37% (95% CI: 26e50) of
transgender men who had metoidioplasty with the labial ring flap
Sex Med 2021;9:100294



Figure 2. Forest plot of the patients who were able to void while standing for the identified techniques.
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and Hage techniques, respectively. No fistulae were reported
with extensive metoidioplasty, but the limited sample size
(n ¼ 2) makes it difficult to ascertain the true proportion of
fistulae occurring with this technique (95% CI: 0e84). As with
urethral stricture, there is limited, low-quality evidence to suggest
that the Belgrade technique may yield lower rates of urethral
fistula among identified techniques of masculinizing
metoidioplasty.
DISCUSSION

There is limited, very low to low-quality evidence suggesting
that metoidioplasty can be a good option for genital affirmation
in transmasculine patients who are seeking to void while standing
but who are not concerned about phallus size or penetrating a
partner. Our search suggests that there are a variety of metoi-
dioplasty techniques that may be used to produce functional
genitals with a satisfactorily masculine appearance. Nearly all
identified procedures involved urethral lengthening, and all
included other procedures that fall under the definition of
Sex Med 2021;9:100294
metoidioplasty. To our knowledge, no stand-alone procedure for
clitoral release has been described in the literature, although at
least 1 surgeon mentions it in their online advertising,24 and
multiple patients have requested it in isolation at our clinic.
Therefore, despite the fact that in the literature, “clitoral release”
is synonymous with metoidioplasty, in clinical practice, it is not.
Indeed, patients asking for clitoral release may specifically want
to avoid the urologic procedures integral to metoidioplasty in
order to reduce complication rates. Thus, it is critical that
providers are aware of the potential ambiguity of the term.

Complications and functional outcomes of metoidioplasty
appear to be significantly impacted by the technique used for the
procedure. The limited published literature suggests the Belgrade
technique produces a masculine neophallus that allows most, if
not all, patients to void while standing, with low complication
rates and high patient satisfaction.20 These findings were sup-
ported by the results of our meta-analysis, which suggested the
lowest rates of urethral stricture and fistula occur with the Bel-
grade technique. It is possible that such a difference is the result
of using the buccal mucosa that reduces the tension on the



Figure 3. Forest plot of the patients who experienced urethral stricture for the identified techniques.

8 Jolly et al
urethral plate and is similar to naturally occurring urethral mu-
cosa.25 However, high rates of patient satisfaction and low rates
of complications were not limited to the Belgrade technique; no
patients who underwent extensive metoidioplasty reported ure-
thral complications, all reported high rates of aesthetic satisfac-
tion, and most reported the ability to penetrate a partner,22

suggesting that extensive metoidioplasty may provide a viable,
safe alternative to the Belgrade technique. In addition, despite
having a higher rate of urethral complications and a reduced rate
of voiding while standing compared to other described tech-
niques, the labial ring flap technique still produced a satisfactory
result among most patients.12 As the labial ring flap is intended
to be used with patients with poorly developed labia minora,
such as the Japanese population for which it was developed, it
may serve as an important alternative technique. Furthermore,
due to the relatively minor differences in urethral construction
across the identified techniques as described in the Results, it is
possible that a factor other than surgical technique influenced the
significant differences seen with urethral complications.
Limitations
These findings should be interpreted as preliminary. 2 of the 3

of the included studies examining techniques other than Belgrade
were at moderate to high risk of bias, with small sample sizes and
short follow-up times. As reported in other studies, such data
concerns can skew analytic results.26,27 In addition, over half of
the articles identified were published by the Serbian authors who
pioneered and refined the Belgrade technique. The high volume
of papers published with the same authors may have influenced
Sex Med 2021;9:100294



Figure 4. Forest plot of the patients who experienced urethral fistula for the identified techniques.

Metoidioplasty Techniques and Outcomes 9
the results of this analysis, as might the fact that those authors
report on substantially more cases than seen in other studies.
Numerous analyses, across surgical procedures, have suggested
that experience with a technique is correlated with decreased
complication rates, and so the reduced complication rates seen
among the Belgrade patients may well reflect high surgical vol-
ume rather than factors directly related to technique.28,29

Additionally, as the Serbian authors also see a number of inter-
national patients, the follow-up time for individual patients may
have been shorter than the total time reported in the studies, as
some patients may have returned to their homes, thus reducing
the rates of complications reported. As all of the reports were
based on the experiences of single surgical teams, it was impos-
sible to differentiate whether outcome differences were the result
of the technique or the skills and experience of the involved
Sex Med 2021;9:100294
surgeons. The high rate of overall heterogeneity in the data limits
the quality of evidence.
CONCLUSION

This review provides evidence in support of metoidioplasty as
a safe, satisfactory option for genital affirmation in transmascu-
line patients who are seeking the procedure. Providers offering
metoidioplasty should be aware of potential urethral complica-
tions such as stricture and fistula that are relatively common with
this procedure. Counseling about how urethral complications
may affect both short- and long-term recovery is therefore crit-
ical. The results of our analysis provide the beginnings of an
evidence-base for clinicians to make data-driven clinical decisions
around technique and flap choice. However, further research is
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clearly needed in order to more accurately compare complication
rates across surgical procedures and flap types.

Surgeons planning to offer metoidioplasty and/or “clitoral
release” should be aware of the variety in language that patients
may use to request genital affirmation procedures and be certain
to clarify individuals’ goals and desires. It is important to look
beyond language to identify clear surgical goals with the patient
so that an ideal surgical course can be identified. In particular, it
is important for surgeons to be aware that there is not an
established meaning for the term “clitoral release,” and patients
seeking “clitoral release” may or may not be interested in various
components of a metoidioplasty, such as urethral lengthening or
scrotoplasty. There is a need for further research to understand
the diversity of goals patients have for these procedures, as well as
the intersection between technique and patient-reported
outcomes.
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