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ABSTRACT
Objectives: Surgical repair of hypospadias is challenging and the risk of complications is high, even for the
most experienced specialists. In this study, we aim to present our experience with the management of the most
common postoperative complications in patients who underwent proximal hypospadias repair.
Methods: We retrospectively reviewed the data of patients underwent proximal hypospadias surgery between
December 2011 and February 2021. Patients who were repaired with single and staged methods were divided
into two groups. Treatment methods of postoperative complications including wound dehiscence, fistula,
stricture and diverticulum were examined and the results were noted and statistically compared.
Results: Forty-four patients, with a mean age of 34 months at the first surgery were reviewed, 17 of whom
underwent a single-stage repair and 27 of whom staged. Except for a patient who underwent Onlay island flap
urethroplasty, long TIPU was used in all single-session repairs, and Byar's and Bracka methods in 19 and 8
patients of the staged group, respectively. The overall complication rate was 34% at a mean follow-up of 41
months, and 18% in single-stage repair, and 44% in staged. Glans dehiscence, urethrocutaneous fistula, urethral
stricture, and diverticula were seen 2 (4%), 4 (9%), and 4 (9%), respectively. All glans dehiscence and two
fistulae along with distal stricture treated with Mathieu urethroplasty. Two proximal short strictures were
relieved by single session dilation. Diverticula were repaired by urethroplasty. The complications were
successfully treated, and no recurrence developed. 
Conclusions: The risk of complications is higher due to proximal hypospadias, long urethroplasty and defective
penile tissue. Hypoplasic glandular urethra, distal stricture and a neourethra devoid of spongiosum appear to
be related for complications. Despite the more encountered, postoperative complications of proximal
hypospadias repairs have been shown to be successfully treated with the appropriate techniques.
Keywords: proximal hypospadias, postoperative complications, glans dehiscence, urethrocutaneous fistula,
urethral diverticulum, urethral stricture
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In about 20% of cases with hypospadias, the urethralorifice is proximal, and it is opened anywhere from
the penoscrotal region to the perineum [1]. Various
techniques have been described to repair proximal hy-
pospadias. Among the most popular are the single-

stage long Snodgras and Duckett's methods as the vas-
cularized preputial island flap technique [2, 3]. As
staged technique, Bracka repair consists of a free
preputial graft with orthoplasty and urethral bed re-
placement, and the urethral plate formed from the free
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graft is then tubularized to create the neourethra [4].
The Byars technique involves that vertical incision of
the dorsal preputium and translocation of the preputial
flaps to the ventral penile surface to provide adequate
urethral plate for the subsequent tubularization [5]. In
spite of developing techniques, hypospadias is one of
the most difficult surgical procedures, and recent pub-
lications have shown that the complication rates
ranged between 32-68% [6-9]. In addition to the most
common complications such as fistula, glans dehis-
cence (GD), and urethral stenosis, other rare compli-
cations such as urethral diverticula, residual ventral
penile curvature (VPC), hairy neouretra, and poor cos-
metic appearance are encountered in proximal hy-
pospadias repair [6-10]. Current surgical principles
have significantly reduced complication rates; how-
ever, the knowledge about the management of postop-
erative complications is limited. In this study, we aim
to present the results of our series of proximal hy-
pospadias patients, and the managements of the most
common postoperative complications.

METHODS

      Following approval by the institutional ethics

board of clinical research, we retrospectively analyzed
the patients who underwent penoscrotal hypospadias
repair in our clinic between December 2011 and Feb-
ruary 2021. Data retrieved from the medical records
of our institution included age at first surgery, addi-
tional anomalies, the outcomes of hormonal and ge-
netic screen, the number of stages, the type of
operations at each stage, the postoperative complica-
tions, and the managements and the results of compli-
cations which required surgical intervention. All
patients whose stages was not completed, less than six
months since their last surgery, and sexual develop-
ment disorders in hormonal and genetic screenings
were excluded from the study. Patients were divided
into two groups, as single stage repaired and as staged. 

Surgical Techniques 
      The proximal hypospadias was defined exactly
during surgery after an artificial erection test. The pa-
tients whose meatus opened to the penoscrotal region
or more proximal and whose meatus displaced to the
penoscrotal region after transection of the urethral
plate were considered as proximal hypospadias. Ure-
throplasty with preserving urethral plate which de-
scribed by Snodgrass and Prieto [7] (Fig. 1) and the
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Fig. 1. Photo showing that was sufficiently straightened for urethroplasty by excision of the fibrous chordee on the corpus
cavernosum, while preserving the urethral plate. 
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onlay island flap urethroplasty were used for single-
stage repairs, and preputial flaps (Byar’s) or graft
(Bracka) methods (Fig. 2) for staged. The selection of
repair type was made based on the evaluation of VPC
and urethral plate quality during surgery. Whether in
single-stage or staged repairs, all tethering fibrous
chordee on the corporal bodies from the glans to the
proximal normal membranous urethra were excised.
If VPC persists more than 30o, it was corrected by the
methods of Nespit or dorsal midline plication. The
neo-urethras were covered by dartos flaps prepared
from the dorsal preputial tissue. In second stages, ure-
thral plate tubularization (Tiersch-Duplay) were per-
formed with7/0 polydioxanone suture, by using a
continuous subcuticular inverting technique over 6 or
8 Fr catheter (Fig. 3). We left glanuloplasty to the third
stage in the patients who have hypoplastic glans and/or
required very long urethroplasty. TIP or Mathieu
method was performed in the third stage. The dressing
and catheters were removed on ambulatory basis at the
third and sixth postoperative day, respectively. Supra-
pubic drainage was not utilized. Staged repairs were
performed at intervals of at least six months. 

      The patients were followed up for 2 weeks, 6
weeks, 3 months, 6 months and then annually to eval-
uate the outcome of the operation and to control any
late complication. The postoperative complications re-
quiring surgical correction were defined such as GD,
urethrocutaneous fistula, urethral stricture which could
be calibrated less than 6 Fr, residual VPC above 15o
after repair, and urethral diverticulum which expanded
with urine accumulation during urination. 

Management of Postoperative Complications 
Glans Dehiscence
      All cases with GD were re-operated in single
stage. Urethroplasty were performed by using Mathieu
method along with deeply dissection of the glans
wings. 

Urethrocutaneous Fistula 
      If an urethrocutaneous fistula was encountered,
the urethral calibration performed initially to be sure
the adequate size of the urethra and to exclude any dis-
tal obstruction. Patients who developed fistula and
urethral stenosis together underwent urethroplasty
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Fig. 2. Urethral plate formations with free preputial graft (Bracka method) along with Glenn-Anderson method in a patient
with penoscrotal transposition at the first stage.
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using the Mathieu method. Otherwise the exact loca-
tion of the fistula was detected by using methylene
blue, the orifice of the fistula incised circumferentially
and the tract removed. Fistula closure was performed
by using subcuticular running suture without tension
as to be inverted the epithelial edge into the lumen on
transverse plane. A second layer of vascularized local
tissue flap (dartos or soft subcutaneous tissue) was in-
terposed over the suture line, and the penile skin su-
tured with a 7-0 polydioxanone suture in an
interrupted vertical mattress closure. The urethral
catheter was left in place for 6 days. 

Urethral Stricture 
      The patients presenting with any voiding difficulty
or low-calibration voiding, and those with a calibra-
tion less than 6F were accepted urethral stricture. To
repair for severe distal urethral strictures, re-do ure-
throplasty performed by using Mathieu method. Visual
urethrotomy was not performed, but cys-
tourethroscopy by the 7 and 9 Fr cystoscopes was per-
formed to visualize the neourethra directly and avoid
the false passage (Fig. 4). After passing through the
stricture by using cystoscope, urethral dilation was

performed by using bougie probes. 

Urethral Diverticulum 
      In patients who developed a urethral diverticulum,
presence of distal obstruction, length of the diverticu-
lum and luminal septations of the neourethra was in-
vestigated by urethrogram or cystourethroscopy. To
restore diverticulated urethra, aventral midline incision
was made on the urethral diverticulum, dilated urethra
opened in same fashion, and excessive lateral mucosal
walls were removed (Fig. 5). A suitable catheter intro-
duced, urethroplasty carried out by using subcuticular
running suture technique accompanied with a second
layer covering of subcutaneous tissue or dartos flaps,
and skin closed by using interrupted mattress sutures. 

Residual Ventral Penile Curvature 
      Whether the cause of the residual VPC was due to
fibrous chordee was investigated by performing arti-
ficial erection test. More than 15o degree of VPC at
any stage accepted as residual. If the etiology of the
VPC considered owing to fibrous chordee, the
neourethral plate re-transected just below the glans,
all fibrotic tissues removed, a new urethral plate cre-
ated by using lateral prepitual flaps, and partial tubu-
larization performed. Otherwise, dorsal midline
plication or Nesbit procedure was done in the patients
who have a residual VPC.

Statistical Analysis 
      Demographic and clinical characteristics of the pa-
tients were compared. All statistical analyses were per-
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Fig. 3. Uretroplasty in the second stage with the Duplay-Tier-
sch method

! !

Fig. 4. Stricture in the proximal urethra during urethroscopy
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formed using the Statistical Package for the Social Sci-
ences (SPSS 21.0; IBM, Armonk, NY). Comparisons
between pre- and post-standards subgroups for cate-
gorical variables were compared using chi-square test,
and using Mann-Whitney U tests for continuous vari-
ables. Data were expressed as means, standard devia-
tion, frequency and percentages. Statistical
significance was defined as a p value of less than 0.05.

RESULTS

      Out of 49 patients, 44 who underwent penoscrotal
hypospadias operation in our department from Decem-
ber 2010 to February 2020 were included in the study.
Demographic, preoperative and operative characteris-
tics of the patients are displayed in Table 1. The mean
age at initial surgery was 34 months (range: 5-168
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Fig. 5. Uretroplasty in a patient with postopertive urethral diverticulum

Fig. 6. Flow diagram showing our management and outcomes for 44 patients with proximal hypospadias
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months). The mean age of the patients who underwent
a single stage was significantly lower than those who
underwent staged ones (p < 0.05). Our approaches to
proximal hypospadias and the complications summa-
rized in simplified flow diagram (Fig. 6). The single
stage hypospadias repair was performed in 17 (39%)
while a planned staged repair in 27 (61%) patients
(Table 2). Preoperative testosterone treatment was not
given except one patient with penoscrotal transposi-
tion and micropenis. 
      There was no significant difference between the
groups in terms of the presence of additional anomaly
(p > 0.05). Twenty-two proximal hypospadias cases
were accompanied with additional anomaly such as

penoscrotal transposition/bifid scrotum (n = 9, 21%),
undescended testicle (n = 8, 18%), inguinal hernia (n
= 4, 9%), and imperforate anus (n = 1, 2%). 
      Urethral plate was preserved in all of the single
stage repairs, except one case was underwent with
onlay island flap. In the staged group, Byar’s method
was applied to 19 patients for first stage, while 8 pa-
tients were applied Bracka. An aggressive chordee re-
section was enough to provide a straight penis in most
of patients; a dorsal plication was required in 3 pa-
tients in staged group and 2 in single stage. Staged re-
pairs were completed in two stages in 15 patients, and
three stages in 12 patients. The planned third stage was
carried out by TIPU method in 10 patients and by
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Mathieu method in 2. 
      The mean follow up period in our series was
41months. . There was no significant difference be-
tween the groups in terms of the mean follow-up pe-
riod (p > 0.05). All complications are shown in Table
3, the overall complication rate was 34% (15/44 pa-
tients), and most of them was in staged group (44%).
The most seen complication was urethrocutaneous fis-
tula, (12%). GD, urethral stricture, and diverticulum
were occurred 2 (4%), 4 (9%), and 4 (9%), in rates,
respectively. In two cases, distal urethral stricture and
fistula developed together. Although the number of
complications was higher in the staged group, there
was no difference between the groups in terms of the
total number of complications (p > 0.05). 
      Patients who developed GD were cripple hypospa-
dias that had a failed repair elsewhere and we applied
the staged Bracka method. In these patients, the glans
hypoplasic and urethral groove was very shallow.
They were repaired by performing urethroplasty with
the Mathieu method. Any GD did not recur in these
patients. 
      Fistulectomy and multilayer repair were per-
formed in two patients. A meatotomy was performed
in the same session with fistula repair in one case. Dis-
tal urethroplasty was performed by Mathieu method
in two patients of the staged group who developed fis-
tula associated with distal stricture. Neither stricture
nor fistula occurred again. 
      Strictures developed in 4 cases (9%) requiring re-
operation, and all of them in staged group. The two
had glandular localization that did not allow 6Frcali-
brations, and a fistula developed proximally. The en-
tire distal urethra was opened up to the fistula, and the
re-urethroplasty was performed by Mathieu method.

Cystourethroscopy revealed proximal anastomotic
stenosis at the level of the natural urethra. The 7 and
9 Fr cystoscopes were easily passed through the stric-
ture and expanded with suitable size probes. Strictures
were dilated in two times, but not persisted. 
      Urethral diverticulum occurred in four patients
(9%). One of them was in the single stage group which
was performed tubularized onlay island flap urethro-
plasty (6%), and three were in the staged group (11%),
one underwent Bracka method, and two Byar's. Ure-
thrography and cystourethroscopy revealed no distal
stricture, but we noticed the very stiff glandular ure-
thra. Diverticulum was successfully excised and ure-
throplasty was completed by performing a tight
tubularization. There was occurred no postoperative
recurrence or any other complication. 
      No residual VPC was observed in any patient in
this series, with the exception of one patient who de-
tected a residual fibrous chordee in the second stage.
In this patient, more than 30o of VPC still remained,
the neourethral plate was re-transected just below the
glans, a dorsal plication was performed after all fi-
brotic tissues removing, urethral plate re-formed by
using lateral prepitual flaps.

DISCUSSION

      In present series, overall complication rate for 44
patients was 34% at mean 41 months follow-up pe-
riod. Since we prefer single-stage repair in the patients
who have better penile development and less VPC, we
believe that we achieve better results in these patients
than in the staged group. A linear relationship has been
found between hypospadias severity and complica-
tions regardless of the type of repair, therefore it is ob-
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vious that a repair of proximal hypospadias may result
in increased risk of complications caused by the de-
fective penile tissues [11, 12]. However, the most post-
operative complications are related to the techniques,
the surgeon's experience, and the underlying anatom-
ical abnormalities [13]. Recently, it has also been re-
ported the greater likelihood of complications in
hypospadias patients with congenital anomalies sug-
gests that the complications may partly to be have a
biological basis [14]. Although not statistically large
enough to compare, the most of the patients who oc-
curred a complication in our series had an accompa-
nied genital anomaly. 
      In our series, GD developed in two cases that were
cripple hypospadias, and have not enough glans wings
for urethroplasty (4%). It has been reported that the
risk factors of GD include proximal hypospadias, re-
operations and the host's wound healing ability [15,
16]. The width of the urethral plate, the size of the
glans, and the depth of the groove has been also sug-
gested to be other predisposing factors. Various staged
inlay mucosal graft techniques have been reported to
reduce the risk of GD in cases [16, 17]. Snodgrass and
Bush [18] have stated that additional dissection of the
glandular wings from the urethral plate reduces the ap-
proximation tension and GD. White and Hanna [16]
have also suggested that a grooveless glans penis
should be converted to a deep grooved plate to prevent
recurrent GD. Although it has been suggested that pre-
operative testosterone therapy may decrease the risk
of GD by increasing the glans size, there is insufficient
randomized data to prove this theory [15]. In order to
prevent GD formation, we postponed glanuloplasty to
the third stage in case of narrow grooved and hy-
poplastic glans. Two of our cases who developed GD
were cripple, and a forced glanuloplasty performed at
former stage. However, these cases were successfully
repaired using the Mathieu method. 
      Urethrocutaneous fistula is one of the most com-
mon complications encountered after hypospadias re-
pair, with rates up to 55% [13, 19]. In the presented
series, it was found that the total incidence of fistula
was 12%. Interposition of tissue flaps such as buccal
mucosa, tunica vaginalis flaps, dartos flaps, spongious
tissue, external spermatic fascia, adipose tissue and
spermatic cord between layers has been reported to be
important in reducing fistula formation [20-22]. Ad-
ditionally, it has also been suggested that there are

many factors affecting fistula development, such as
distal obstruction, diverticulum, repair under magni-
fication, stent use, suture technique, and tension in the
suture line [19, 23]. While simple closure techniques
are sufficient in small fistulas, it has been suggested
that if local tissue cannot be used due to severe scar
formation, mucosal grafts are a reliable option for re-
pairing large urethrocutaneous fistulas [22, 23]. The
success rate of first simple closure of fistula after hy-
pospadias surgery is over 90% [13, 23]. Large fistula
was not developed in our series, small fistulas repaired
in three layers. We believe that subcuticular closure of
the urethral lumen without tension also affects success
in fistula repair. It is well known that simple closure
may cause recurrence in the presence of fistula with
distal stricture. In two patients who developed fistula
associated with distal glandular stricture, we per-
formed urethroplasty with Mathieu method instead of
fistula repair. No recurrence was observed in any pa-
tient during the follow-up period. 
      Urethral stricture is the second most common
complications of hypospadias surgery. It has been re-
ported that 7-12% urethral stricture develops after hy-
pospadias repairs, in which most of them used graft or
flap for repair [7, 8, 24]. Devascularization is always
a possible risk when pedicled flaps are used, which
can cause scarring and urethral stricture [25]. Our
practices include the formation wide enough for ure-
thral plate, the tubularization with appropriate calibra-
tion, and the repair in 3 stages instead of 2 in the
patients with requiring long urethroplasty. Notwith-
standing, a stricture requiring intervention was oc-
curred in our four cases (9%), and all of them in staged
group. There were typically two different localizations
of the strictures which are at the border of native ure-
thra in two patients, and at the glandular urethra in oth-
ers. Possible reasons of strictures were that circular
anastomosis in the first one, and that hypoplasic glans
in the next. The traditional treatment of the urethral
strictures has always begun with dilation or visual ure-
throtomy, but it has been suggested that dilations have
no role in the management of urethral structures in
children [24]. Nevertheless, dilation was found suc-
cessful for short proximal anastomotic strictures in our
series. We think that anastomotic strictures respond to
dilation due to its short and ring-like nature.Although
we have not used, the success of urethrotomy in the
literature ranges from 0 to 72% regardless of the type
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of hypospadias, used tissue, and the method of ure-
throplasty,  however, early urethroplasty recom-
mended in those who do not respond to urethrotomy
once [26, 27]. Dilatation was not attempted in two pa-
tients who developed glandular stricture along with
fistula, and re-do urethroplasty was performed by
Mathieu method. 
      It has been reported that the incidence of divertic-
ulum formation after hypospadias repair is 7-23%, and
the most of them has been seen especially in the pa-
tients who have a perineal/proximal defect [7, 13, 28].
It has been suggested that diverticulum formation is
associated with distal stenosis and flap / graft use (e.g.,
preputial, buccal or bladder mucosa) [29-31]. In addi-
tion other factors such as excessive use of plate for
long tubularization, urine flow with high pressure and
artificial thick urethral plate are associated with diver-
ticulum formation. Diverticulum developed in 4 (9%)
of our patients. The glandular urethra was normally
calibrated in these cases, but it was too tight. There is
no standard approach for the treatment of urethral di-
verticulum. Snyder et al. [13] have reported that if
there is no other complication, simple partial excision
with multi-layer closure is sufficient for diverticulum
repair. If there are other complications such as stricture
or fistula, other techniques such as ‘pants over vest’
closure could be applied. In our cases, simple closure
of the diverticulum was easily performed and no re-
currence occurred. However, it cannot be guaranteed
that the distal stiffy glans will not cause re-expansion
of the urethra, which is deprived of spongious tissue
at an older age. 
      Snodgrass and Bush [32] have proposed that resid-
ual VPC was detected in 83% of patients who pre-
sented with complications after hypospadias surgery.
Many techniques have been described to correct penile
curvature. Dorsal plication performed easily and pro-
duces reliable straight erection. However, recently, the
results show that this process is not durable to severe
VPC [32]. The excision of the dysplastic ventral
chordee with or without transecting the urethral plate
is the second most common method for VPC correc-
tion [33]. Additionally, ventral lengthening with serial
corporotomies with or without grafts is rarely used
[32]. In our series, adequate excision of ventral fibrous
cords was sufficient for VPC correction in most pa-
tients, five patients required dorsal plication, and no

residual VPC was detected.

Limitations
      The limitations of this study are that it is retrospec-
tive and relatively few cases. In addition, our study
does not include the effects on hairy urethra, psycho-
logical problems and sexual function and the results
of operations that may be encountered in the long
term. 

CONCLUSION

      In conclusion, proximal hypospadias has a higher
risk for complications due to long urethroplasty and
defective penile tissue. Complications are thought to
be related to each other, such as narrow glandular
plate-GD, fistula-distal stricture and diverticulum-
stiffy glandular urethra. Despite the high rates, post-
operative complications of proximal hypospadias
repairs have been shown to be successfully treated
with the appropriate techniques. 
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