
ACTA Urológica Portuguesa40

T

Revisão
Review

Urethroplasty in Phalloplasty: Surgical Outcomes and Complications 
a Critical Review 
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Abstract
Phalloplasty can be either performed as a penile reconstruc-
tive or phallic constructive procedure, mainly in penile trauma 
victims or female-to-male gender reassignment. After the intro-
duction of the radial artery-based forearm free flap and with the 
further awareness of patient desire to void while standing, ure-
thral reconstruction became a standard procedure and a main 
goal to attain in phalloplasty. Urethroplasty techniques can be 
broadly split in two main groups: as part of a tube-within-a-tube 
skin flap or as an independent other-than-skin graft. Urethral 
complications, such as fistula, stricture, or stones, are common 
and often recur after treatment. In this review, the main techni-
ques of urethral reconstruction in phalloplasty are reviewed 
and compared. Urethral complications are also reviewed as 
well as their management.
Keywords:  Penis/surgery; Reconstructive Surgical Procedures; 
Surgical Flaps; Urethra/surgery.

Resumo
A faloplastia pode ser realizada como um procedimento de 
reconstrução peniana ou construção fálica, sobretudo em 
vítimas de traumatismo ou em cirurgia de reatribuição de 
sexo de feminino para masculino. Com o aparecimento da 
técnica de retalho livre de antebraço baseada na artéria ra-
dial e o reconhecimento da vontade de micção em ortosta-
tismo pelos pacientes, a reconstrução da uretra tornou-se 
um procedimento padrão associado á faloplastia. Complica-
ções como fístulas urinárias, estenoses uretrais ou cálculos 
uretrais são comuns e frequentemente recorrem após tra-
tamento. Neste artigo de revisão as principais técnicas de 
reconstrução da uretra na faloplastia são revistas e compa-
radas. As complicações uretras são também revistas, bem 
como o seu tratamento.
Palavras-chave: Penis/cirurgia; Procedimentos Cirúrgicos 
Reconstrutivos; Retalhos Cirúrgicos; Uretra/cirurgia.

Introduction
Phalloplasty can be either performed as a penile reconstruc-
tive or phallic constructive procedure, mainly in penile trauma 
victims, penile congenital absence and/or hypotrophy, or fe-
male-to-male (FTM) gender reassignment. It was first descri-
bed by Nikolai Bogoraz in 1936 in war-injured patients and 
soon after by Gillies and Harrison in 1948 as part of the first 
FTM gender reassignment procedure. At that time, phallo-
plasty was based on a random-pattern suprapubic abdomi-
nal tube-within-tube flap. However, the reconstructed penis or 
constructed phallus goals were reduced to fulfilling body ima-
ge expectations and allowing a penetrative sexual intercour-
se. However, voiding was still performed through a proximal 
urethrostomy. This procedure remained “state of the art” for 
the next 40 years, until 1972 when Orticochea described the 
first total penile reconstruction, providing normal voiding while 
standing. Unfortunately, the high urinary fistula and urethral 

stricture rates led some authors to abandon urethroplasty, li-
miting phalloplasty again to external genitalia construction or 
reconstruction. After the introduction of radial artery-based fo-
rearm tube-within-tube free flap (RFFF) with the original “Chi-
nese” design by Chang and Hwang in 1984 as well as further 
awareness of patient desire to void while standing,1,2 urethral 
reconstruction became a standard procedure and a main aim 
to attain. Nonetheless, the RFFF method’s lower but significant 
urethral stricture and urinary fistula rates as well as donor-site 
residual scarring led to flap design modifications, such as the 
Biemer and cricket bat modifications, and to the use of other 
flap donor sites, such as the anterolateral thigh pediculated 
flap (ALTF) and the latissimus dorsi free flap. Lastly, alterna-
tives to the tube-within-a-tube principle have been proposed, 
with urethroplasty being performed as a secondary procedure 
using different graft tissues such as buccal and vaginal muco-
sa or even a separate full-thickness skin flap.

Urethroplasty techniques can be broadly split in two main 
groups: as part of a tube-within-a-tube random-pattern full-thi-
ckness skin flap or as an independent other-than-skin graft. 
The former is more commonly performed, usually as part of a 
RFFF or ALTF. A tube-within-a-tube urethroplasty is performed 
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through skin flap harvest and subsequent roll-upon-itself for-
mation for the new urethra. Posteriorly, an anastomosis is per-
formed to the original urethral meatus. Although impressive, 
single-stage procedures have a high complication rate, which 
is believed to be caused by several factors, such as poor vas-
cular supply or a tense anastomosis. Hence, tube-within-tube 
flaps are often performed as a two-stage procedure with flap 
vascular maturation, either by prefabrication or prelamination, 
preceding the flap transfer. Prefabrication implies rerouting a 
vascular pedicle to the donor flap area before the flap harvest 
in a secondary procedure. On the other hand, prelamination 
implies flap preformation and later harvest and transfer once 
neovascularisation has been established.

Most urethral fistula are reported at the urethral anastomosis 
site, and one retrospective report regarding total penile recons-
truction after penile avulsion injuries has stated that the more 
proximal the anastomosis is performed the higher the urinary fis-
tula risk.3 This has led some authors to perform minor labia (Fig. 
1) and/or vaginal folds, lengthening the original urethral plate 
and allowing a more distal and less tense anastomosis. Moreo-
ver, the pendular part of the urethra is still performed as part of 
the tube-within-a-tube principle. There are also statements that 
in suprapubic pediculated flaps, the anastomosis site’s urinary 
fistula is usually a consequence of a distal urethral stricture.4 

Whether this is still valid for other flaps or grafts is yet to be de-
termined.

Modifications of the original “Chinese” RFFF design, such 
as the Biemer and cricket bat, placed the urethral segment 
in the flap centre, overlaying the radial artery, thus allowing a 
better vascular supply and lowering the risk of ischaemic ure-
thral strictures. As previously stated, urethroplasty can also be 
performed as a separate free flap, independent of the phallic 
tubed flap.5

 Vaginal and buccal mucosae are both naturally wet epi-

thelia possessing a rich superficial vascular plexus with ideal 
characteristics for grafting. Graft urethroplasty using either 
mucosa has been described as part of a multiple-stage 
phalloplasty. It commonly requires at least two stages to per-
form the urethroplasty. Graft transfer is performed after phallic 
construction, while folding is then performed as a separate 
procedure. Ileal mucosa grafting has also been anecdotally 
reported as an alternative.6

          
Complications
URETHRAL FISTULA
One-stage tube-within-a-tube procedures have the highest re-
ported urethral fistula rate (Fig. 2). The suprapubic abdominal 
pediculated flap has a reported rate of 55% occurrence of ure-
thral fistula,4 while the one-stage RFFF has a reported fistula rate 
of 78.9% in phallic construction7 and 22% to 26.6% in penile 
reconstruction after trauma or penile amputation.3,8 The most re-
cently introduced pediculated anterolateral thigh and groin flaps 
have the lowest reported fistula rates, less than 10% and 8.3%, 
respectively.9,10 However, both reports have a shorter mean 
follow-up time when compared to the original report by Leriche 
et al on the RFFF (29 vs 110 months). Additionally, FTM gender 
reassignment patients were not included. Currently, there are no 
reports regarding the mean time from surgery to urethral fistula 
diagnosis, although Leriche et al reported that the mean time 
from surgery to perineal urethrostomy was 72 months at their 
institution.7 They further added that half of the late complications 
were urethral. These previous statements could indicate that the 
urethral complications might be underreported due to the short 
follow-up times observed.

As expected, lower fistula rates are reported when prelami-
nation is used. Osteocutaneous RFFF preceded by flap prela-
mination had a reported 22% urethral fistula rate.11 Lower fistula 
rates were also reported when fixed urethral lengthening is per-

Figura 1: A 30-years-old female-to-male transgender was submitted to a one stage radial artery based forearm free flap with urethral 
fixed part lengthening using a minor labia fold. A-minor labia design. B-minor labia folds. C-urethra lengthen with minor labia.
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formed in addition to a standard RFFF in FTM gender reassign-
ment cases (36.8% vs 21.9% urethral fistula rate).12 Minor labia 
and/or vaginal folds despite direct urethral plate anastomosis 
were used separately or in combination in the aforementioned 
reports. Notwithstanding, these papers compare pre-2001 with 
post-2001 data; thus, other factors might play a role in the lower 
complication rate.12 In dorsal clitoral skin, flaps have also been 
experimentally used for urethral plate lengthening, although with 
a higher fistula rate when compared with minor labia folds.13 
Meanwhile, in their 2003 report on urethral lengthening rates, 
Rohrmann and Jakse reported urethral lengthening 2003 retros-
pective report states a 69% and 60% urethral fistula rates for 
vaginal and labia minor flaps, respectively, while no fistula was 
reported in the control group.14

Most authors prefer primary fistula closure, although watch-
ful waiting can be successful. A 55% resolution rate with con-
servative treatment was reported by Lerich et al.7 A radical al-
ternative to urethral fistula treatment is perineal urethrostomy. 
A second urethroplasty using either buccal mucosa graft or 

a separate skin flap can also be attempted (Fig. 3). None-
theless, there is almost no data regarding fistula treatment 
outcomes or long term fistula recurrence.

 
URETHRAL STRICTURE
Phalloplasty using a suprapubic abdominal flap also has the 
highest noted urethral stricture rate at 64%4 while RFFF has a 
reported 15.7% to 20% stricture rate.3,7 Much the same as ure-
thral fistula rates, stricture rates are reportedly lower in groin 
pediculated flaps (4.15%).9 Furthermore, grafting techniques, 
whether using vaginal or buccal mucosa, also have a low ure-
thral stricture rate, at 4.5% and 0%, respectively.15,16

Much knowledge regarding urethral stricture is based on 
reports by Lumen et al.17,18 Their original papers indicated that 
the urethral anastomosis site is the most common location 
for stricture. Other indicated sites were the meatus, phallic 
urethra, fixed part urethra, and combined complex strictures, 
in descending order of incidence. Different types of urethro-
plasty were used for urethral stricture surgical treatment and 

Figura 2: A 32-year-old female-to-male transgender was suc-
cessfully submitted to a one stage radial artery based forearm 
free flap phalloplasty in the past. The patient reported a newly 
developed urethral fistulae 31 months after. A dorsal urethral (ar-
row) fistula following a one stage free radial artery-based forearm 
skin graft. A primary fistula repair distally was successfully per-
formed previously.

Figura 3: A 36-year-old female-to-male was submitted multiple 
staged suprapubic pediculated phalloplasty complicated with a 
proximal urethral fistulae successfully corrected with a buccal mu-
cosa graft urethroplasty. The patient presents with two distal ure-
thral fistulae (arrow) following a second urethroplasty with buccal 
mucosa after a proximal fistula.
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included meatotomy, stricture excision, and direct anasto-
mosis as well as tissue grafting or flap transfer. Endoscopic 
incision, in the form of internal urethrotomy, was later repor-
ted as a minimally invasive alternative with similar outcomes, 
though its use was limited to short (less than 3 cm) steno-
sis.17 They further stated that there is no reason to go beyond 
two incisions and that better results are to be expected if 
the incision is performed a long period after phalloplasty. 
Reported recurrence rates were still high and ranged from 
40% to 61.9%, with the exception of meatotomy performed 
for meatal stenosis at a 25% recurrence rate.18 Some patien-
ts’ urethral strictures are successfully managed with periodic 
urethral dilations.

 
URETHRAL STONES
Usually associated with the use of a hair-bearing skin flap, it 
is an uncommon complication, usually unreported in most pa-
pers. Eviction of hair-bearing flap donor sites or prior definitive 
hair removal are valid alternatives when a hair-free flap is not 
available. When urethral stones occur, endoscopic lithofrag-
mentation and periodic hair removal are usually required and 
successful. Excessive hair growth can also cause diminished 
urinary stream.

VOIDING FUNCTION
Lastly, there is limited information regarding post-urethroplas-
ty voiding function. The ability to void while standing is usually 
used as a surrogate of success regarding voiding. Even thou-
gh acceptable results are universally expected, they are infre-
quently reported (Table 1). Only a small questionnaire-based 
report of FTM transgender by Hoebeke et al exists. Although 
there are no stated changes in voiding habits, 79% of patients 
report post-void dribbling as well as a noted mean non-signifi-
cant 2 mL/s decrease in uroflowmetry maximum flow.19

 
COMPLICATION PREVENTION
As mentioned, the high complication rate of urethroplasty is 
multifactorial. Poor vascular supply is said to be the leading 
cause of urethral strictures. This belief led to the modification 
of the original Chinese design of the RFFF and introduction of 
flap maturation previous to the flap transfer. A short urethral 
donor skin segment due to the flap’s donor area limitations 
is also believed to cause tense anastomosis, contributing to 
urethral fistula formation at the anastomosis site. Hair-bearing 
skin grafts, as expected, provide a nidus for urethral lithiasis; 
thus, they should be avoided whenever possible. Graft use in 
urethroplasty can overcome both the two former constraints. 

Table 1: Urethroplasty complication rates in different phalloplasty techniques

Procedure 
(number of patients)

Urethral 
stenosis

Urethral 
fistula

Ability to void 
while standing

Urethral 
stone

Mean 
follow-up 
(months)

Garaffa et al4 Radial artery forearm free 
flap in FTM (n=112) 8.0% 17.8% 99% Not reported 26

Leriche et al6 Radial artery forearm free 
flap in FTM (n=19)

15.7% 
“urinary 

retention”
78.9% Not reported Not reported 110

Bettocchi et al3

Suprapubic abdominal 
pediculated flap with minor 
labia fold in FTM (n=32 for 
one stage and 48 for two 

stage)

94% for 
one stage

44% for two 
stage

94% for 
one stage
19% for 

two stage

50% (30% 
“satisfactorily” 

and 20% 
“but with”)

6% for both “had a long term 
follow-up”

Rashid and Sarwar7
Radial artery forearm free 

flap in avulsion injuries 
(n=36)

22.2% 16.6% Not reported Not reported Not reported

Perovic et al10 Pedicle groin flap in paedia-
tric patients (n=24) 8.3% 4.2% Not reported Not reported 29

Perovic et al15 Latissimus dorsi free flap 
(n=11) 18.1% 0% Not reported “good in all 

patients” 31

Papadopulos et al11 Prefabricated free fibula flap 
in FTM (n=32) 31.3% 21.8% Not reported Not reported Not reported

FTM = female-to-male gender reassignment
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As a rule, multistage pediculated tube-within-a-tube or grafted 
urethroplasty have lower urethral complication rates, although 
direct comparisons are still lacking.

 
Conclusion
Successful and complication-free urethroplasty in phalloplas-
ty is an important goal to attain for both doctor and patient. 
Nonetheless, in the current state of the art, it still carries a 
significant urethral stenosis and fistula risk, for which treat-
ment also has a high recurrence rate (Table 1). The ability to 
void while standing is an attainable although challenging goal. 
Urethral complications might be underreported due to short 
follow-up times. Multiple-stage and pediculated procedures 
seem to have a lower risk of urethral complications.   ●
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