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Management of men with ultra‑short penile 
urethral stricture using augmented anastomotic 
penile skin flap urethroplasty; a retrospective 
analysis
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Abstract 

Background: The management of short anterior urethral stricture is challenging. Our study aims to evaluate the 
outcome of augmented anastomotic urethroplasty (AAU) for the management of men with ultra‑short penile urethral 
stricture, and to compare it with the dorsal onlay buccal mucosa graft.

Methods: Databases of two tertiary referral centres were retrospectively reviewed to retrieve data of men with ultra‑
short penile urethral stricture who underwent urethroplasty from 2013 to 2020. Patients who underwent AAU with 
ventral onlay pedicled skin flap were considered the study group, while patients treated with the dorsal onlay graft 
augmentation were included as controls. Surgical outcomes included urethral patency, improvement in the maxi‑
mum flow rate (Qmax), change in sexual satisfaction, and any reported complications.

Results: Thirty‑four patients (and 30 controls) with a median age of 26–27 years were included in the study. The 
maximum flow rate improved significantly in both groups compared to the preoperative value (p < 0.001). The suc‑
cess rate was 88% in the study group compared to 76.7% in the control group. There was no statistically significant 
difference in the frequency of postoperative penile curvature nor the ventral sacculation between the two groups 
(p = 0.788 and 0.913). The operative time was statistically significantly longer in the control group (p = 0.044), while 
the frequency of postoperative void dripping was much higher in the study group (p = 0.007).

Conclusion: The success rate and complications of AAU for men with ultra‑short penile urethral stricture were com‑
parable to the dorsal buccal graft.
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1  Background
Anterior urethral stricture is a common urologic disor-
der prevalent in men. It is associated with a significant 
deterioration in the quality of life and elevation in health-
related expenditures [1]. It is reported that untreated ure-
thral strictures may lead to acute retention and prostatitis 
in more than 50% of patients [2]. After bulbar urethra, 

the penile urethra is the second-most commonly affected 
site by strictures (30%) [3]. The most commonly reported 
cause of penile urethral strictures is iatrogenic [4]. How-
ever, the strictures may result from traumatic avulsion of 
the penile urethra in association with a fractured penis, 
in which sexual trauma is one of the main etiological fac-
tors [5].

The current literature describes several surgical proce-
dures to correct penile urethral stricture. However, the 
choice of optimal treatment is primarily driven by stric-
ture etiology, length, and lumen conditions [6, 7]. The 
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repair of penile stricture can be done in one-stage or two-
stage urethroplasty. Two-stage urethroplasty is required 
for more complex penile urethral strictures caused by 
lichen sclerosis (LS) or failed hypospadias repair. On the 
other hand, Dorsal Inlay (Asopa technique) or dorsal 
onlay graft (Barbagli technique) are the most common 
procedures used for one-stage repair; however, these 
techniques are not suitable for stricture diameter less 
than 6 mm. Besides, circumferential mobilization of the 
urethra in the Barbagli procedure may compromise the 
urethral blood supply [8, 9].

The length of the penile urethral stricture is usually 
long. Thus, data are scarce regarding the short penile 
stricture less than 1 cm in length. Despite the high suc-
cess rate of excision and primary anastomosis in the 
management of short bulbar urethral stricture, its use 
in the penile urethra is limited due to the risk of penile 
chordee [10, 11]. Augmented anastomotic urethroplasty 
(AAU) is an alternative technique for the management 
of long bulbar urethral strictures with an extended area 
of narrowing and fibrosis [12]. Moreover, the technique 
combines the advantages of both anastomosis and graft 
substitution [13]. Up to our knowledge, no previous stud-
ies used this technique for the management of penile 
urethral stricture. The aim of our study is to investigate 
the outcome of AAU for the management of ultra-short 
penile urethral stricture (< 1  cm) and to compare this 
technique with the dorsal buccal mucosa only graft.

2  Methods
This study is a retrospective analysis of the records of 
patients with penile urethral stricture who underwent 
urethroplasty between January 2013 and January 2020 

at two tertiary centers. The study was approved by the 
Local Ethical Committee of the two tertiary centers. The 
current study included men with penile urethral stric-
ture (≤ 1 cm) [ultra-short penile urethral stricture] who 
underwent either AAU using ventral onlay pedicled skin 
[Orandi] flap procedure (study group) or dorsal Buccal 
mucosa onlay graft augmentation (control group).

Exclusion criteria included patients with a previous his-
tory of a visual internal urethrotomy, previous urethro-
plasty, genital skin diseases (lichen sclerosis), or patients 
with missed or incomplete data. The study was approved 
by the ethics committee of Sohag University, Faculty of 
medicine with approval number REC/09/012,020.

Preoperatively, patients were evaluated by history and 
local examination. Urethral patency was assessed using 
retrograde and voiding urethrogram (Fig. 1), followed by 
sonourethrography to identify and assess the degree of 
any periurethral fibrosis. The sexual function was evalu-
ated using the Sexual Health Inventory for Men (SHIM) 
questionnaire [14]. The maximum flow rate (Q-max) was 
assessed by uroflowmetry. The retrieved Patients’ data 
included stricture length, site, and etiology.

2.1  Augmented anastomotic urethroplasty technique
After the induction of spinal anesthesia, the patients’ 
positions were adjusted to the standard supine posi-
tion. The procedure was started by applying a stay suture 
through the glans penis with 4.0 vicryl suture to stretch 
the penis and urethra. The distal end of the penile stric-
ture was identified using a Nelaton catheter 20F that 
was passed through the meatus, followed by injection 
of methylene blue. At the tip of the Nelaton catheter, a 
ventral longitudinal skin incision was performed till the 

Fig. 1 Preoperative retrograde urethrogram showing ultra‑short penile urethral stricture
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distal end of the stricture. Next, ventral stricturotomy 
was performed until the healthy urethra was reached 
proximally over a guidewire or 4 French ureteric stents. 
The stricture segment was evaluated for residual lumen 
and its length. Limited circumferential urethral mobi-
lization was performed allowing for tension-free anas-
tomosis of dorsal urethral ends. The ventral defect is 
augmented using longitudinal non-hairy ventral skin flap 
that was designed and mobilized as an Orandi flap, corre-
sponding to the length of the ventral urethral defect [15]. 
The flap was sutured in a ventral onlay fashion using 5.0 
vicryl in two layers using the flap pedicle and adjacent tis-
sue as a  2nd layer. The repair was performed over a sili-
con catheter 18F. The wound was closed in layers without 
drain, followed by a dressing of the penis with compres-
sive dressing [Fig. 2].

2.2  Dorsal Onlay graft augmentation technique
A subcoronal circumcision incision was made, and com-
plete degloving of the penile skin was done. The distal 
end of the penile stricture was identified using a Nelaton 
catheter 20F that was passed through the meatus, fol-
lowed by injection of methylene blue. The urethra was 
circumferentially dissected from the corpora cavernosa. 
The urethra is rotated 180°, the dorsal urethral surface 
was exposed and fully opened. The stricture was then 
opened for its entire length by extending the urethrot-
omy into the healthy urethra 1  cm distally and proxi-
mally. Once the entire stricture has been incised, the 
length and width of the remaining urethral plate were 
measured. The oral mucosal graft was harvested from 
the inner cheek by another team and fixed over tunica 

of the corporal bodies using 5/0 vicryl sutures. A 16 Fr 
silicon catheter was inserted. Interrupted 5–0 polyglactin 
sutures were used to stabilize the urethral margins onto 
the corpora cavernosa over the graft at each side. At the 
end of the procedure, the graft was completely covered 
by the urethra; then, the classic closure of the skin and 
underlying dartous was performed over an 18 Fr silicon 
catheter [16].

2.3  Postoperative assessment
All patients were discharged home after 48  h. The ure-
thral catheters left for 3  weeks and were removed after 
peri-catheter retrograde urethrogram. In the case of 
extravasation, the catheter was left for one more week. 
The suprapubic catheters were left in place for few days 
after urethral catheters to ensure a satisfactory voiding 
before removal. Voiding cystourethrography was per-
formed at 6  months postoperatively (Fig.  3) while flow-
metry was done at 3 and 6 months. Patients were asked to 
complete the SHIM questionnaire before and 12 months 
after the surgery. The penile curvature was examined 
using a goniometer in an artificial erection state and was 
classified according to Kelami classification [17]. Patients 
were then interviewed by telephone annually to rule out 
any change in their LUTS.

The primary outcome was the overall success rate, 
which was defined according to the urethral patency and 
the improvement in the maximum flow rate (Qmax). 
Failure of the procedure was defined as any postoperative 
urethral intervention or instrumentation. The second-
ary outcome was the occurrence of complications as a 
decline in SHIM score and any recorded penile curvature.

Fig. 2 a Ventral stricturotomy and marking the fibrotic segment, b excision of fibrotic urethral segment, c Dorsal strip anastomosis of penile urethra 
and fashioning of Orandi flap; d ventral onlay anastomosis of Orandi flap; e wound closure
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2.4  Statistical analysis
The statistical analysis was performed using the SPSS 
software (Statistical Package for the Social Sciences, ver-
sion 24, SSPS Inc., Chicago, IL, USA). Frequency tables 
with percentages were used for categorical variables, and 
descriptive statistics (mean and standard deviation) were 
used for numerical variables. Paired t tests were con-
ducted to detect the significance of the change of flow 
rate. A p value of less than 0.05 was considered statisti-
cally significant.

3  Results
In the present study, the records of 78 patients with 
ultra-short penile urethral stricture were reviewed. 
A total of 14 patients were excluded due to missed 
data, previous urethroplasty, and a history of previ-
ous visual internal urethrotomy. Thus, 64 patients’ 
records were included in the final analysis; 34 of them 
had AAU (study group), and 30 patients underwent a 
dorsal only buccal mucosa graft (control) group. The 
median (range) of ages in the study groups was 26 years 
(range 18–34 years), while were 27(18–36 years) for the 
control groups. There were no statistically significant 
differences between the two groups in terms of preop-
erative stricture length, maximum flow rate (Q-max), 
and the post-void residual urine. The most common 
cause of stricture was iatrogenic (59.4%) followed by 
idiopathic (29.7%) in both groups. The most common 
site of stricture was the mid-penile shaft (Table  1). In 
the control group, the five patients with distal penile 

strictures were at the fossa navicularis, while those with 
proximal penile were bulb-penile strictures. The percu-
taneous suprapubic catheter was inserted in 22 (64.7%) 
patients preoperatively owing to upper tract dilatation 
and for the eradication of urinary tract infections.

Postoperatively, Q-max improved significantly 
in both groups compared to the preoperative value 
(p < 0.001). There was no statistically significant differ-
ence in the frequency of postoperative penile curvature 
nor the ventral sacculation between the two groups 
(p = 0.788 and 0.913). Despite the higher frequency 
of stricture recurrence in the control group, this was 
not statistically significant (p = 0.322). The operative 
time was statistically significantly longer in the control 
group (p = 0.044), while the frequency of postopera-
tive void dripping was much higher in the study group 
(p = 0.007) (Table 2).

During the median follow-up period 31 (12–50) 
months, 30 (88%) patients were successful, whereas 
four (12%) patients required interventions in the study 
group; two patients developed recurrent stricture dur-
ing the first year, one patient at the second year, and the 
fourth patients developed urethra-cutaneous fistula at 
the  3rd month. All failed patients underwent surgical 
revision within 6  months after their primary urethral 
repair. Regarding the control group, 23 (76.7%) patients 
were successful and 7 (23.3%) suffered recurrent stric-
ture, and staged urethroplasty was performed for them 
after 6 months.

No significant difference was found in mean SHIM 
scores (22 ± 1.3 and 21.7 ± 0.1, respectively, p = 0.23). 

Fig. 3 Postoperative retrograde urethrogram
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The overall complication-free and failure-free were 88% 
and 70% after 20 months of follow-up according to the 
Kaplan–Meier function curve for the studied patients.

4  Discussion
In the current retrospective study, both AUU and dor-
sal buccal mucosa only graft were comparable regard-
ing the postoperative outcomes. The overall incidence of 
recurrent stricture, penile curvature, and ventral saccu-
lation was low with a statistically insignificant difference 
between the two groups. However, the operative time 
was statistically significant longer in dorsal graft com-
pared to AAU, and the frequency of post-void dripping 
was statistically and clinically higher in the AAU group.

The choice of surgical repair for penile urethral stric-
ture depends on stricture etiology, the extent of spongi-
ofibrosis, and the surgeon experience [18]. The repair of 
penile urethral stricture is more challenging because of 

the small thickness of corpus spongiousum and conse-
quently lack of support for ventrally placed grafts. Fur-
thermore, excessive mobilization of penile urethra could 
compromise the critical blood supply for the circumfer-
ential arteries.

For penile urethral strictures, the surgical options 
for urethral reconstruction include buccal mucosa ure-
throplasty using dorsal onlay or dorsal inlay techniques, 
fasciocutaneous local skin flap urethroplasty or staged 
approach in longer and more complex cases. Excision 
and primary anastomosis can lead to tension and chor-
dee, whereas the risk of sacculation or pseudo-divertic-
ulum formation increases in cases of ventral onlay with 
pedicled flaps [6, 10].

The causes of penile urethral stricture in our study were 
iatrogenic trauma in 59%, Idiopathic in 30%, and trau-
matic in 11%. While in developed countries, LS and failed 
hypospadias repair are reported to be the most common 

Table 1 shows the pre- and intraoperative characteristics of the included patients

* Pearson Chi‑square test was used
** Fisher exact test was used instead of Pearson chi‑square test

^ Student t test was used

^^ Mann–Whitney test was used instead of Student t test

Variable Cases
(N = 34)

Controls
(N = 30)

p value

Age in years, median (range) 26 (18–34) 27 (18–36) 0.322 (NS)^^

Site of stricture (%)

 Distal penile 6 (18) 5 (17) 0.994 (NS)*

  Mid‑penile 18 (53) 16 (53)

 Proximal penile 10 (29) 9 (30)

Cause of stricture (%)

 Traumatic 3 (9) 4 (13) 0.964 (NS)**

 Iatrogenic 20 (59) 18 (60)

 Unknown 11 (32) 8 (27)

Stricture length in cm, mean (± SD) 0.72 ± 0.21 0.63 ± 0.24 0.118 (NS)^

Flow rate in mL/sec, mean (± SD) 3.36 ± 1.32 3.19 ± 1.19 0.590 (NS)^

Post‑micturition residual, mean (± SD) 270.2 ± 20.1 255.9 ± 35.3 0.055 (NS)^

Table 2 Shows the postoperative outcomes

* Fisher exact test was used

^Student t test was used

Variable Cases
N = 34 patients

Controls
N = 30 patients

p value

Operation time (hrs.) mean (± SD) 1.72 ± 0.35 2.11 ± 0.29 0.044 (S)^

Post‑void dripping frequency (%) 12 (35.3) 2 (6.6%) 0.007 (S)^

Recurrent stricture, frequency (%) 4 (12) 7(23) 0.322 (NS)*

Last flow rate in mL/sec, mean (± SD) 19 ± 3.4 21 ± 4.8 0.062 (NS)^

Penile curvature, frequency (%), 3 (9) 3 (10) 0.788 (NS)*

Ventral sacculation, frequency (%) 2 (6) 1 (3) 0.913 (NS)*
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causes [19]. This could explain the short stricture length 
in our patients.

Augmented anastomotic urethroplasty is usually 
employed for longer unequal bulbar urethral strictures 
that have a segment with dense spongiofibrosis and too 
narrow residual lumen not suitable for augmentation 
urethroplasty. It is a combination repair and comprises 
excision and substitution urethroplasty [13]. In our study, 
the success rate of the AAU group was 88% in terms of 
anatomical urethral patency. Three patients (9%) devel-
oped mild penile curvature (< 15 degrees), while two 
patients (6%) developed ventral sacculation.

In 2001, Guralnick and Webster reported a 93% success 
rate for AAU as shown in their retrospective analysis at a 
mean 28-month follow-up. However, in their study, they 
did not state a clear definition for successful repair as 
they had one patient that did dilatation and one patient 
underwent visual urethrotomy. 21% of patients noticed 
some degree of penile shortening however they report 
that they were "neither measured nor problematic [12]. 
In 2007, a retrospective analysis done was by Abouas-
saly and Angermeier, where they reported their results 
with AAU in 69 patients showing a success rate of 90% 
in median follow-up period of 34 months. On the other 
hand, their main complications were UTI and stricture 
recurrence, with no report of penile curvature. They were 
using oral mucosa in their surgical repair [13]. In 2008, 
El-Kassaby and coworkers reported their results in AAU 
for long bulbar stricture and the overall success rate was 
93.7%. They reported an incidence of 40.4% of postop-
erative dribbling of urine which is similar to the cur-
rent results (41%). It should be mentioned that they had 
temporary perioral numbness in most patients [6]. More 
recently, Hoy and colleagues reported their outcomes in 
AAU in long bulbar urethral stricture even more than 
5  cm. The success rate (no stricture recurrence) was 
96.9%, and the main complication was post-void drib-
bling (41.7%) [20, 21]. The success rate in our study was 
slightly lower than reported in the literature; however, 
we should emphasize that all previous studies used AAU 
for bulbar urethral stricture, which has more limits of 
mobilization and thick supportive corpus spongiousum. 
Besides, their sample size was larger.

On the other hand, the success rate of dorsal onlay 
graft augmentation in our study was 76.7%. The success 
rate varied widely in the literature. In 1998, the success 
rate of the dorsal onlay graft urethroplasty using penile 
skin as a substitute material, with a mean follow-up of 
21.5 months, was 92% [22]. In 2001, the success rate, with 
a mean follow-up of 43 months, was 85% [23]. In 2008, 
the success rate, with a mean follow-up of 111  months, 
decreased more to 65.8% [24]. Finally, in 2014, the suc-
cess rate, with a mean follow-up of 190  months, was 

63.6% [11]. The use of buccal mucosa is superior to the 
penile skin in dorsal onlay graft bulbar urethroplasty. The 
success rate of buccal mucosa used in 6 patients, showed 
a 100% success rate at 13.5 months mean follow-up [22]. 
In 2005, the success rate on 23 cases with 42  months 
mean follow-up, was 85% [25]. Notably, the success 
rate of the dorsal only graft in this study was lower than 
reported in the literature. This could be explained by the 
dense fibrosis and the markedly reduced lumen in this 
group (< 6 mm).

Our results showed that AAU could be a reliable proce-
dure to manage ultra-short penile urethral stricture with 
an obliterated lumen (residual urethral plate width less 
than 6 mm) that appeared unsuitable for one-stage ure-
throplasty. The pedicled skin flap was used as a ventral 
onlay. The pedicled skin flap is a long, hairless, and flex-
ible flap that is suitable for restoring the urethral patency 
without cosmetic disfigurement. In addition, the opera-
tive time of AAU was shorter than of the dorsal onlay 
buccal mucosa graft. But, the frequency of post-void 
dripping is high due to the risk of ballooning of the ven-
tral flap caused by the lack of ventral support. This find-
ing was in tandem with other studies [26].

The limitation of the current study includes; the small 
sample size as this type of stricture is infrequent and its 
retrospective nature. It is important to conduct a pro-
spective or cohort study including a larger number of 
patients with clear inclusion and exclusion criteria to 
state clear indications and outcomes for the described 
technique.

5  Conclusion
Given the low number of patients and according to type 
of study (retrospective), the authors cannot affirm that 
"augmented anastomotic urethroplasty using ventral 
onlay pedicled skin flap" is an effective treatment. Pro-
spective studies with larger sample size are needed.
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