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Background: Phalloplasty with urethral lengthening is the procedure of choice
for female-to-male transgender patients who desire an aesthetic phallus and
standing micturition, but is associated with complications, including urethral
stricture and fistula formation. Horizontal urethra construction can be accom-
plished with labia minora flaps covered with additional vascularized layers of
vestibular tissue when vaginectomy is performed concomitantly with phallo-
plasty. However, vaginectomy is not a requisite step in phalloplasty, and some
individuals may choose to retain their vagina. In these cases, extra layers of
vascularized vestibular tissue are not used for horizontal urethra coverage. This
study examined the effects of vaginectomy and the addition of extra layers of
vascularized vestibular tissue on phalloplasty complication rates.
Methods: A single-center retrospective study of 224 patients who underwent
phalloplasty with urethral lengthening was performed. Patients were sorted
into vaginectomy and vaginal preservation cohorts and complication rates were
assessed.
Results: Of 224 total phalloplasty patients, 215 underwent vaginectomy and
nine underwent vaginal preservation. Urethral complications occurred in 27
percent of patients with vaginectomy and in 67 percent of patients with vaginal
preservation (OR, 0.18; p = 0.02). Vaginectomy was associated with decreased
urethral stricture (OR, 0.25; p = 0.047) and urethral fistula formation (OR,
0.13; p=0.004). Non—urethra-related complications occurred in 15 percent of
vaginectomy patients but were not statistically significant (OR, 3.37; p = 0.41).
Conclusion: Vaginectomy is associated with a significant decrease in urethral
A stricture and fistula formation, most likely because vaginectomy affords addi-
A tional horizontal urethroplasty suture line coverage of labia minora flaps with
vascularized vestibular tissue. (Plast. Reconstr. Surg. 140: 551e, 2017.)
THERAPEUTIC CLINICAL QUESTION/LEVEL OF EVIDENCE: Therapeutic, III.

structive options available to transgender
patients seeking female-to-male gender-
confirming surgery. Regardless of reconstructive
technique, the goals of phalloplasty include creat-
ing an aesthetic neophallus with tactile and erog-
enous sensation, allowing penetrative intercourse,

Phalloplasty is one of the primary recon-
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and enabling micturition while standing.! The lat-
ter is often a priority for transgender men,? which
requires phalloplasty to include urethral length-
ening from local or distant tissues.’

Phalloplasty has very high satisfaction rates';
however, it can present several well-documented
challenges to the reconstructive surgeon.*” Spe-
cifically, urethral strictures and fistulas occur with
complication rates quoted at 30 percent, and as
high as over 50 percent."*%” Urethral complica-
tions are often a result of mechanical stress on
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the fixed/horizontal urethra that bridges the
native female urethra to the neophallus urethra
(Fig. 1).® A variety of techniques are available
for horizontal urethra construction, including
abdominal or labial skin flaps, pedicled flaps from
the intestine or bladder, mucosal grafts from the
bladder or vagina, or anterior vaginal wall flaps.’
Our center routinely uses labia minora flaps for
horizontal urethra reconstruction. Moreover, the
labia minora flap suture line is covered with addi-
tional vascularized layers of vestibular bulbospon-
giosus muscle. However, these additional layers
of vascularized vestibular tissue are not available
when patients choose to retain their vagina.
Although most patients elect for vaginectomy con-
comitantly with phalloplasty, this is not a requisite
portion of the procedure. Several patients have
desired to retain their vaginas, in our experience,
most commonly for sexual gratification. In these
instances, labia minor flaps without a vascularized
muscular layer account for horizontal urethra
reconstruction.

Because of these inherent differences in hori-
zontal urethra reconstruction between patients
who undergo phalloplasty and urethral lengthen-
ing with vaginectomy versus vaginal preservation,
we endeavored to examine differences in urethral
complication rates between these two groups.
In addition, we examined non-urethra-related
complications between the two groups to better

(O

Neo-phallic _j
Urethra

understand the outcomes related to these two
procedures.

PATIENTS AND METHODS

A single-center retrospective study of female-
to-male patients who underwent phalloplasty
with urethral lengthening from April of 2013 to
July of 2016 was performed. Patients with phallo-
plasty without urethral lengthening or who were
younger than 18 years were excluded. All opera-
tions were performed by surgeons associated with
our center. Patients were sorted into treatment
groups based on whether vaginectomy was per-
formed concomitantly with phalloplasty and ure-
thral lengthening. All patients had a follow-up of
at least 6 months postoperatively to assess for com-
plications. Outcomes assessed included patient
demographics, urethral complications, and other
non-urethra-related complications.

Vaginectomy Procedure

All patients were offered vaginectomy con-
comitantly with phalloplasty; however, some
patients chose to retain their vagina. Patients who
elected for vaginectomy underwent sharp demu-
cosalization circumferentially of the distal 2 cm of
vaginal mucosa. The remaining vaginal mucosa
was fulgurated and the pelvic floor reconstruction
was performed with cerclage sutures in series with

Fixed/Horizontal Urethra

Fig. 1. The urethra in female-to-male transgender patients is com-
posed of three parts: (1) the native female urethra (green); (2) the
fixed/horizontal urethra (red), which requires urethroplasty recon-
struction; and (3) the neophallus urethra (blue), which is part of phal-
loplasty design. Note the sharp angles the urine stream must make
at the proximal (native to horizontal urethra) and distal (horizontal
to neophallus urethra) urethroplasty lines. These are areas of par-

ticular mechanical stress.
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0 Vicryl suture (Ethicon, Inc., Somerville, N.J.)
on a heavily curved needle to completely close
the canal. The remaining soft tissue, including
the bulbospongiosus muscles, was closed over the
vaginectomy site and the proximal horizontal ure-
thral suture line (Fig. 2).

Urethral Lengthening Procedure

For patients who desired phalloplasty with
the goal of standing micturition, urethral
lengthening was required to bridge the native
female wurethra to the neophallus urethra
(Table 1). Urethral lengthening was performed
solely with labia minora flaps starting from the
ventral aspect of the native urethral opening
and extending to the clitoris. The labia minora
tissue surrounding the ventrolateral aspects of
the native urethral meatus was incised to create
a 3-cm urethral plate, with incisions extended
distally toward the clitoris. The flaps were then
mobilized, taking care to preserve the subcu-
taneous tissue to maximize flap vasculariza-
tion. Urethroplasty was accomplished using 5-0
polydioxanone suture in running and inter-
rupted fashion. In vaginectomy patients, an
additional layer of vascularized bulbospongio-
sus muscle was used to cover the entire urethro-
plasty suture line. Fasciolipomatous tissue was
then used for additional coverage of the distal
urethroplasty suture line (Fig. 2).

Without vaginectomy, urethral lengthening
was performed in a similar fashion; however,
additional layers of vascularized vestibular tis-
sue, including the bulbospongiosus muscle,
were not used for urethroplasty coverage. In
these cases, labia minora tissue was used for
horizontal urethra reconstruction, with the
addition of vaginal mucosa tissue to cover the
proximal urethroplasty suture line and fascioli-
pomatous tissue for coverage of the distal ure-
throplasty suture line.

Urethral Repair Procedures

In instances of wurethral stricture forma-
tion, repair was necessary. Distal urethral stric-
tures were addressed with first-stage Johansen
urethroplasty, whereas proximal strictures were
generally short and only required scar excision
and primary reanastomosis. Urethral fistulas
were less concerning, with the majority of fis-
tulas healing spontaneously within a 3-month
period. When fistulas failed to resolve spontane-
ously, we performed epidermal primary closure
followed by a V-Y advancement flap of skin and
connective tissue.

Statistical Analysis

Complication rates were assessed for vagi-
nectomy and vaginal preservation using an odds
ratio. Treatment groups were further stratified by
reconstructive flap choice for phalloplasty and
complication rates were reassessed. Data were
analyzed using GraphPad Prism software (Graph-
Pad Software, Inc., La Jolla, Calif.). Pairwise data
were compared using a Mann-Whitney test for
continuous variables and a Fisher’s exact test for
categorical variables. Statistical significance was

held at p < 0.05.

RESULTS

Patient Selection and Demographics

Two hundred twenty-four patients were iden-
tified for inclusion in the study: 215 patients
underwent phalloplasty with vaginectomy and
nine patients underwent phalloplasty with vagi-
nal preservation. Patients in the two groups were
well matched in terms of age at the time of proce-
dure, body mass index, and mean follow-up time
(Table 2). Other demographic data, including
smoking status, medical comorbidities, and length
of hormone treatment, were available for a subset
of patients. Overall, the vaginectomy group had a
greater smoking history and more medical comor-
bidities than the vaginal preservation group.

Urethral Complications

Urethral complications occurred in 27 percent
of patients with vaginectomy and in 67 percent
of patients with vaginal preservation (Table 3).
Specific urethra-related complications included
meatal stenosis, urethral stricture, and urethral
fistula. Of the nine patients who had vaginal pres-
ervation, four patients had two or more urethra-
related complications, and two patients only had
one urethra-related complication. Vaginectomy
was associated with a decreased overall urethral
complication rate (OR, 0.18; p = 0.02). Specifi-
cally, vaginectomy was associated with decreased
urethral stricture formation [36 of 215 vaginec-
tomy patients (17 percent) versus four of nine vag-
inal preservation patients (44 percent); OR, 0.25;
p = 0.047] and decreased urethral fistula forma-
tion [30 of 215 vaginectomy patients (14 percent)
versus five of nine vaginal preservation patients
(56 percent); OR, 0.13; p=0.004].

Other Complications

Vaginectomy required increased surgical dis-
section near the rectum and native urethra and
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Fig. 2. Urethroplasty with vaginectomy. (Above, left) Preoperative appearance of the vestibule in a patient taking
hormone therapy. (Above, center) Markings for labia minora flap urethroplasty. (Above, right) Release of the dorsal
urethral plate, freeing the native female urethra. (Center, left) Complete demucosalization, fulguration, and closure of
the vaginal canal. (Center, center) Incision and mobilization of labia minor flaps. (Center, right) Urethroplasty of labia
minora flaps around a catheter. (Below, left) Completed urethroplasty with labia minora flaps. (Below, center) Vascular-
ized bulbospongiosus flaps are mobilized to cover the urethroplasty suture line. (Below, right) The bulbospongiosus
muscles are sutured together for complete urethroplasty suture line coverage.
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Table 1. Tissue Layers for Horizontal Urethroplasty in Patients with Vaginectomy and Vaginal Preservation

Vaginectomy

Vaginal Preservation

Urethroplasty

Full-length urethroplasty coverage
Proximal urethroplasty coverage
Distal urethroplasty coverage

Labia minora flaps

Vascularized bulbospongiosus muscle
Vascularized bulbospongiosus muscle
Vascularized bulbospongiosus muscle,

Labia minora flaps
None

Vaginal mucosa
Fasciolipomatous tissue

fasciolipomatous tissue

therefore had an increased risk profile. Non—
urethra-related injuries observed in the vaginec-
tomy group included rectal injury (0.5 percent),
partial flap loss (5 percent), hematoma (3 per-
cent), dehiscence (4 percent), abscess (8 per-
cent), loss of sensation (1 percent), and scrotal

Table 2. Patient Demographic Data

Vaginal
Vaginectomy Preservation
(%) (%) J4
No. of patients 215 9
Mean age + SD, yr 37+11 35+ 7 0.91%*
BMI, kg/m?*} 26 + 6 27+5 0.67*
Racet
White 74 (75) 2 (50)
Black 4 (4) 1 (25)
Hispanic 9 (9) 1 (25)
Asian 6 (6) 0 (0)
Other 6 (6) 0 (0)
Smoking statust
Never smoker 72 (73) 2 (50)
Former
0-10 pack-years 12 (12) 1 (25)
11-20 pack-years 3 (3) 0 (0)
>20 pack-years 3 (3) 0 (0)
Pack-years unknown 7 (7) 1 (25)
Current smoker 2 (2) 0 (0)
Mean length of
testosterone
treatment + SD, yr} 48+38 4
Medical comorbidities§
None 61 (64) 4 (100)
Diabetes mellitus 3 (3) 0 (0)
Hypertension 6 (6) 0 (0)
Hyperlipidemia 6 (6) 0 (0)
Depression 5 (b) 0 (0)
Asthma 5 (5) 0 (0)
Gastroesophageal reflux 12 (13) 0 (0)
Hypothyroidism 9 (9) 0 (0)
Prior metoidioplasty 1(1) 0 (0)
Prior phalloplasty 1(1) 0 (0)
Other 4 (4) 0 (0)
Mean follow-up
time + SD, days 643 + 308 511 +£243 0.23*

*Two-sided Mann-Whitney test.

tDemographic data available for 99 vaginectomy patients (46%) and
four vaginal preservation patients (44%); percentages are reported
for available data.

{Demographic data available for 50 vaginectomy patients (23%) and
one vaginal preservation patient (11%); percentages are reported
for available data.

§Demographic data available for 96 vaginectomy patients (45%) and
four vaginal preservation patients (44%); percentages are reported
for available data.

complications (0.5 percent) (Table 3). None of
these complications were observed in the vagi-
nal preservation group. Despite the incidence of
non-urethra-related injuries in the vaginectomy
group, this result was not found to be statistically
significant (OR, 3.37; p = 0.41) but may reflect a
type II error secondary to the small (n=9) vaginal
preservation cohort.

Reconstructive Flap Choice

Patients underwent phalloplasty by either
radial forearm free flap (70 percent) or pedicled
anterolateral thigh flap reconstruction (30 per-
cent) (Table 4). Urethrarelated complications
occurred more frequently in the anterolateral
thigh flap cohort (33 percent) than in the radial
forearm free flap cohort (26 percent). Vaginec-
tomy was associated with reduced urethral compli-
cation rates in the radial forearm free flap cohort
(OR, 0.064; p = 0.013); however, there was not
enough statistical power to examine the effects of
vaginectomy in the anterolateral thigh flap cohort
(n=23) (Table 4).

DISCUSSION

Phalloplasty with urethral lengthening is the
procedure of choice in female-to-male patients
seeking gender-confirming genital surgery with
the primary goal of standing micturition. How-
ever, neourethra reconstruction is challenging
for the reconstructive surgeon and can lead to
well-documented urethral complications, includ-
ing urethral stricture and fistula formation in 30
to 70 percent of patients."*'*'* Construction of
the fixed/horizontal urethra spanning the native
female urethra to the neophallus urethra is par-
ticularly difficult but critical for avoiding complica-
tions. This is the point at which the urine stream
must make a 90-degree turn from the native female
urethra, resulting in mechanical stress on the ure-
thral anastomotic line.® Construction of the hori-
zontal urethra can be accomplished with a variety
of reconstructive techniques including abdominal
or labial skin flaps, pedicled flaps from the intes-
tine or bladder, mucosal grafts from the bladder
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Table 3. Complication Rates in Female-to-Male Patients Treated with Vaginectomy versus Vaginal Preservation

in Phalloplasty with Urethral Lengthening

Vaginectomy (%) Vaginal Preservation (%) OR p
No. of patients 215 9
All complications 76 (35) 6 (67) 0.27 0.072
Urethral complications 58 (27) 6 (67) 0.18 0.020%*
Meatal stenosis 17 (8) 2 (22) 0.30 0.15
Urethral stricture 36 (17) 4 (44) 0.25 0.047*
Urethral fistula 30 (14) 5 (56) 0.13 0.004
Other complications 32 (15) 0 (0) 3.37 0.41
Rectal injury 1 (0.5) 0 (0) 0.13 0.23
Partial loss 10 (5) 0 (0) 0.97 0.98
Hematoma 6 (3) 0 (0) 0.59 0.72
Dehiscence 9 (4) 0 (0) 0.87 0.93
Abscess 8 (4) 0 (0) 0.77 0.87
No sensation 2 (1) 0 (0) 0.22 0.34
Scrotal complication 1(0.5) 0 (0) 0.13 0.23

*Statistically significant.

Table 4. Complication Rates Stratified by Reconstructive Flap Choice in Female-to-Male Patients Treated with
Vaginectomy versus Vaginal Preservation in Phalloplasty with Urethral Lengthening

Vaginectomy (%) Vaginal Preservation (%) OR p

No. of patients 215 9

Anterolateral thigh 64 (30) 3 (33) — —
All complications* 28 (44) 1 (33) 1.55 0.72
Urethral complications* 21 (33) 1 (33) 0.98 0.98
Other complications* 15 (23) 0 (0) 2.19 0.61

Radial forearm 149 (69) 6 (67) — —
All complicationst 47 (32) 5 (83) 0.092 0.0321
Urethral complicationst 36 (24) 5 (83) 0.064 0.013%
Other complicationst 17 (11) 0 (0) 1.72 0.72

*Percent reported as events per number of anterior lateral thigh flaps performed.
fPercent reported as events per number of radial forearm flaps performed.

1Statistically significant.

or vagina, or anterior vaginal wall flaps.” Our
group consistently uses a tube-in-tube design for
the construction of the neophallus urethra, and
labia minora flaps for construction of the fixed/
horizontal urethra. When vaginectomy is per-
formed, additional localized vascularized layers of
bulbospongiosus muscles are approximated in the
midline and used for coverage of the labia minora
tissue mobilized in urethral reconstruction. How-
ever, when vaginectomy is not performed, these
additional layers of tissue are not available for
suture line reinforcement. This led our group to
believe that patients who underwent phalloplasty
with vaginectomy would have fewer urethra-related
complications than those patients who underwent
phalloplasty with vaginal preservation.

Our results demonstrate that vaginectomy is
significantly associated with decreased urethral
stricture and fistula formation, despite greater
medical comorbidities within our vaginectomy
group. Vaginal preservation precludes the use of
neighboring vascularized tissue including the bul-
bospongiosus muscle and its investing fascia for
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coverage of the urethroplasty suture line. This is
likely a major reason why vaginal preservation was
associated with increased urethral complication
rates. Therefore, our results may not be indica-
tive of whether vaginectomy is performed or not,
but may better reflect differences in technique
of horizontal urethra reconstruction. Our results
suggest that the addition of extra layers of vascu-
larized tissue in horizontal urethra reconstruction
offers superior results to those that use fewer lay-
ers of tissue. Few studies have directly compared
horizontal urethra reconstructive techniques, but
a study by Rohrmann and Jakse compared vagi-
nal flaps versus labia minora flaps versus Martius
flaps.* The Martius flap uses vascularized vestibu-
lar tissue to form the horizontal urethra." Their
results found that using vestibular tissue resulted
in the fewest urethral complications compared
with labia minora or vaginal flaps. In addition,
other groups have found that when horizontal
urethra vaginal flaps were covered with an addi-
tional layer of vascularized gracilis flap, urethral
stricture and fistula rates decreased.'
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When considering these results in combina-
tion with those reported here, they ultimately sug-
gest that the lowest rates of urethral complications
are achieved when horizontal urethra reconstruc-
tion is performed with extra layers of vascularized
muscle tissue. Our study participants were sepa-
rated into groups based on whether vaginectomy
was performed or not, but ultimately this was a
surrogate for different techniques in horizon-
tal urethra reconstruction. In the vaginectomy
group, an additional layer of vascularized vestibu-
lar tissue (the bulbospongiosus muscle) was used
for suture line coverage of our labia minora flaps.
However, with vaginal preservation, this additional
layer was not used. Further studies in the future
directly comparing horizontal urethra reconstruc-
tive techniques would be of particular interest.

It is important to note that vaginectomy does
require increased surgical dissection, and we did
observe non—urethra-related complications in 15
percent of patients who underwent vaginectomy
and in none of the patients who underwent vaginal
preservation. However, this result was not found to
be statistically significant. Because our vaginal pres-
ervation group consisted of only nine patients, and
all of these complications individually occurred in
less than 5 percent of patients, our study may not
have been powered to detect these complications
within the vaginal preservation group.

The size of our vaginal preservation group
reflects a major limitation to our study. However,
despite this limitation, statistically significant
reductions in urethral stricture and fistula forma-
tion were found. In addition, follow-up time for
patients in both groups was as little as 6 months.
This may be too early to detect complications. How-
ever, overall, both groups were well matched in
terms of mean follow-up time, with only 13 of 215
vaginectomy patients (6 percent) and one of nine
vaginal preservation patients (11 percent) treated
within the past 6 months. Given the few numbers
of patients who elect for vaginal preservation, it was
prudent to include all patients in the analysis at the
current time and to report compiled results despite
asmall sample size given the interesting and statisti-
cally significant results already observed.

Overall, the effect of vaginectomy versus vagi-
nal preservation on urethral complication rates
in female-to-male patients seeking phalloplasty
with urethral lengthening for gender-confirming
surgery is profound. Vaginectomy is associated
with a significant decrease in urethral stric-
ture and fistula formation, most likely because
patients with vaginectomy had additional hori-
zontal urethroplasty suture line coverage of their

labia minora flaps with vascularized vestibular
tissue. It remains to be determined whether
labia minora flaps, vaginal flaps, or other recon-
structive options are ideal in horizontal urethral
reconstruction. However, it is currently recom-
mended that vaginectomy and additional hori-
zontal urethral coverage with vestibular tissue
be performed with phalloplasty when patients
desire urethral lengthening.

CONCLUSIONS

Vaginectomy is associated with a significant
decrease in urethral stricture and fistula forma-
tion, most likely because vaginectomy affords
additional horizontal urethroplasty suture line
coverage of labia minora flaps with vascularized
vestibular tissue. Extra layers of vascularized mus-
cle tissue should be used in horizontal urethra
reconstruction when available.
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