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ABSTRACT
Objective: Urethral stricture is a common pathology with different etiologic factors in different age groups 
and societies. In our research, patients who underwent urethroplasty because of urethral stricture were 
evaluated in terms of etiology, localization, surgical technique and demographic characteristics. 

Material and methods: One hundred and sixty-three patients with a mean age of 53.43±16.5 years, oper-
ated between January 2008 and May 2016 because of urethral stricture were retrospectively included in the 
study. Diagnosis of the urethral stricture was established based on the complaints of the patient, results of 
urinalysis, urine culture, uroflowmetry, retrograde urethrography and/or voiding urethrography, and ure-
throscopy in case of need. Postoperative success for the patients was determined based on urinary flow rate 
and maximum flow rate of over 15 mL/sec were evaluated as success.

Results: Etiologic factors for urethral stricture included trauma in 40 (24.5%), urethral catheterization in 
45 (27.6%), endoscopic procedure in 59 (36.2%), infection in 10 (6.2%), idiopathic etiologies in 9 (5.5%) out 
of 163 patients. Mean length of the stricture was 3.6±1.7 cm. While the indicated number of patients had 
buccal mucosa graft (n=73, 44.7%), penile skin flap (n=21, 12.8%), Heineke-Mikulicz repair (n=5, 3.0%), 
and end-to-end anastomosis (n=64, 39.1%). Mean follow-up period was 43.2±33.7 months. Buccal mucosa 
graft was applied as ventral (n=32, 43.8%), dorsal (n=22, 30.2%), and dorsolateral (n=14, 19.2%) onlay, and 
transventrally dorsal inlay (n=5, 6.8%) grafts. Average success rates were 83.5% (n=61/73) in buccal mu-
cosa, 76.2% (n=16/21) in penile skin grafts; 85.9% (n=55/64) in end-to-end anastomosis and 80.0% (n=4/5) 
in Heineke-Mikulicz repair.

Conclusion: Our assumption is that urethroplasty procedures have satisfactory long-term results, regardless 
of the location and size of the stenosis. According to our clinical experience, deciding on the most appropriate 
surgical technique by assessing each patient individually in experienced centers will increase success rates.

Keywords: Open urethroplasty; success; urethral stricture.

Introduction

Male urethral stricture, being one of the dis-
eases known for ages in urological practice, 
has a high prevalence. Although the prevalence 
of urethral stricture has been reported as 0.6-
1.4% by different authors, it affects 15-20% 
of adult men at some point of their lives.[1-3] A 
variety of etiologic factors play a role in the 
formation of the urethral stricture, which leads 
to the narrowing of the urethral lumens due to 
the fibrosis of the urethral epithelium and the 
surrounding corpus spongiosum. However, 
most commonly iatrogenic and idiopathic eti-

ologies are encountered.[2-4] Treatment options 
are developing rapidly day by day in this dis-
ease which is easy to diagnose.

Minimal invasive methods, such as dilatation, 
direct visual internal urethrotomy (DVIU), and 
open urethroplasty techniques such as end-to 
end anastomosis, graft and flap urethroplasty 
(augmentation) and multi-staged urethroplasty 
can be used therapeutically. However, the 
optimal procedures for treating strictures with 
different localizations and length in different 
patients are still debatable among urologists all 
around the world.[5,6]
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Even though most surveys conducted in different parts of the 
world have indicated that the gold standard method in open 
urethroplasty in the treatment of the urethral stricture, minimal 
invasive methods such as dilatation and endoscopic procedures 
are favorable due to their simplicity, affordability, which do not 
need much experience as in urethroplasty and can be done as a 
short-lasting outpatient surgery.[7-10] However, contrary to these 
advantages, the long-term success of minimally invasive meth-
ods is low and recurrence is high.[11-13] Therefore, in more recent 
studies, it is stated that the tendency of urethroplasty is increased 
due to minimally invasive methods in the treatment of urethral 
stricture and that greater number of urologists have urethroplasty 
experience.[14]

In this study, we have evaluated the patients treated with open 
urethroplasty because of urethral stricture in terms of etiologi-
cal factors, localization, stricture length, surgical method used 
and demographic characteristics and reported our single-center 
based results.

Material and methods

We retrospectively evaluated 178 open urethroplasty cases 
performed in our clinic between January 2008 and May 2016 
with the diagnosis of anterior urethral stricture. The study was 
performed in accordance with the Declaration of Helsinki and 
approved by the local ethics committee of Haydarpaşa Numune 
Training and Research Hospital. All patients were provided with 
informed consent forms. A total of 163 cases were included in the 
study after the patients with missing information were excluded. 

Preoperative evaluation and operation of all patients were per-
formed by the same surgical team and the preoperative diagnosis 
of the patients was made based on detailed anamnesis, careful 
physical examination, results of uroflowmetry, retrograde ure-
thrography and/or voiding urethrography, and urethroscopy in 
case of need. The surgical method and the type of graft desired 
to be used are decided intraoperatively dependent on the etiology, 
localization and the length of the stricture. Etiologic factors, age, 
length and localization of stenosis, duration of follow-up and the 
type of surgical procedure were recorded. Disappearance of the 
previous voiding complaints and maximum flow rate of over 15 
mL/sec were evaluated as success. Mean and standard deviation 
values were given as descriptive statistics.
 
Results

Mean age of the patients (53.43±16.5 years), stricture length 
(3.6±1.7 cm; range, 2-14 cm) and duration of follow-up 
(43.2±33.7 months) were also recorded (Table 1). The etiologies 
leading to development of stricture formation were transurethral 
endoscopic intervention in 59 (36.2%), urethral catheterization 
in 45 (27.6%), trauma in 40 (24.5%), infection in 10 (6.2%) and 
idiopathic causes in 9 (5.5%) patients (Table 2).

The stricture was localized in mea or fossa navicularis in 11 
(6.7%), penile urethra in 32 (19.6%), peno-bulbar junction in 13 
(7.9%), bulbar urethra in 100 (61.3%), and membranous urethra 
in 7 (4.3%) patients (Table 2). 

Ninety-three of the 163 (57.1%) patients, had not received any 
endoscopic treatment due to urethral stricture before urethro-
plasty and 70 (42.9%) patients had at least one endoscopic treat-
ment before the operation. Twenty-six (37.1%) patients were 
treated with once, 20 (28%) twice and 24 (35.2%) patients three 
times or more DVIU procedures before the definitive treatment. 
As in urethroplasty method, buccal mucosa graft was used in 73 
(44.7%), end-to-end anastomosis in 64 (39.1%), penile skin flap 
in 21 (12.8%) and Heineke-Mikulicz repair in 5 (3.0%) patients.

Buccal graft was applied as ventrally onlay in 32, dorsally 
onlay in 22, dorsolaterally onlay in 14 and transventrally dorsal 
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Table 1. Mean values of age/stricture length/Qmax/
operative time

Mean age, year (range)	 53.43±16.5 (29-83)

Mean stricture length, cm (range)	 3.6±1.7 (2-14)

Mean postoperative Qmax, mL/sec (range)	 17.2 (15-27)

Mean operative time, min (range)	 125 (95-285)

Table 2. Descriptive values of the patients in the study
 	 (n)	 (%)

Etiology
Endourological Intervention	 59	 36.2
Catheterization	 45	 27.6
Trauma	 40	 24.5
Infection	 10	 6.2
Idiopathic	 9	 5.5

Localization of the stricture
Mea-fossa navicularis	 11	 6.7
Penile urethra	 32	 19.6
Peno-bulbar urethra	 13	 7.9
Bulbar urethra	 100	 61.3
Membraneous urethra	 7	 4.3

DVIU-	 93	 57.1
DVIU+	 70	 42.9

Success rates
Buccal mucosal graft	 61/73	 83.5
Penile skin flap	 16/21	 76.2
End-to end anastomosis	 55/64	 85.9
Heineke-Mikulicz 	 4/5	 80.0
DVIU+ / DVIU-: With and without direct visual internal urethrotomy performed 
before urethroplasty



inlay in 5 patients. The average success rates in patients who 
underwent urethroplasties using buccal mucosa grafts (83.5%, 
n=61), penile skin flaps (76.2%, n=16), end-to end anastomosis 
(85.9%, n=55) and Heineke-Mikulicz repair (80.0%, n=4) were 
as indicated (Table 2). The average postoperative Qmax [17.2 
(mL/sec) (15-27)], and operative time [125 minutes (95-285 
min)] were also estimated (Table 1).

As complications, peroneal nerve damage (n=1), compartment 
syndrome (n= 1), urethrocutaneous fistula (n=1) and bleeding at 
buccal mucosa (n= 1) were observed. These complications were 
solved without any problem with appropriate treatments.

Discussion

Treatment for male urethral stricture is continuously develop-
ing. Although urethroplasty is often described as being the gold 
standard by urologists, the confusion and debate still continue. 
Dilatation and DVIU have been applied all around the world as 
a first line treatment of urethral stricture because the procedure 
is relatively simple to apply, technically easier, and can be per-
formed as an outpatient surgery. Besides it is less morbid than 
urethroplasty which has a long recovery time.[3,15] Surveys con-
ducted in different regions of the world from the United States, 
the Netherlands, Italy and a study from our country have dem-
onstrated its widespread application.[7-10]

The success rate of open urethroplasty, which is the gold stan-
dard in the definitive treatment of urethral stricture, was 85-
95%;[15,16] while the success rate of DVIU, a much more com-
mon minimally invasive method has been reported to range 
between 20% to 90% in different series.[11-13] Recent studies have 
indicated that the high success rates of the minimally invasive 
methods in the short term, decreases with time and restenosis 
occurs. As a matter of fact, Santucci and Eisenberg[13] reported 
that the stricture-free rate (SFR) of the DVIU was only 9% in 
the follow-up of 1-3 years. In the study of Pansadoro and Emil-
iozzi[12], it was also stated that recurrent DVIUs did not increase 
success rates, and that the third internal urethrotomy fails in all 
patients. In a more recent study, after 6 months of follow-up, 
SFR after the first, second, and third DVIUs were 29.6, 22.6, 
and 13.3%, respectively.[17]

A lot of studies has been done on many risk factors such as pa-
tient age, etiologic factors, previous stricture treatment, loca-
tion of stricture and length, which affect the success and cause 
recurrence of urethral stricture. However, it has been stated 
that the success of treatment depends entirely on the choice of 
patient, irrespective of any method and technique. Therefore, it 
is stated that DVIU and urethroplasty are two alternative tech-

niques that do not compete with each other, each with different 
indications and limitations. It is indicated that DVIU should be 
used only for single and shorter than 1 cm strictures in the bul-
bar region, or otherwise because of improper use of the DVIU, 
new, longer and complicated strictures develop, and repetitive 
DVIUs do not increase the success, and thus SFR rates.[7,11,18-20] 

Most authors have stated that recurrent urethral manipulation 
and DVIUs do not increase treatment success and even reduce 
success rates of urethroplasty procedures. Moreover, the long-
term outcomes of multivariate analyzes suggest that post-ure-
throplasty failure is directly related to previously failed DVI-
Us. Similarly, in the study of Roehrborn and McConnell, the 
use of a minimally invasive method prior to definitive treat-
ment has been reported to increase the failure rates from 14% 
to 28%.[12,21-23] Our clinical observation is that the success of 
open urethroplasty in patients without DVIU before definitive 
treatment is better than the patients who underwent DVIU pre-
viously. Unlike the meta-analysis evaluating the etiologic fac-
tors for anterior urethral stricture which indicates involvement 
of iatrogenic factors in 32% and idiopathic causes in 34% of 
the cases, our study results revealed idiopathic causes in 5.5% 
and iatrogenic factors like catheterization and prior endouro-
logical intervention in 63.8% of the cases. These higher rates 
have been attributed to the widespread use of endourological 
procedures in recent years.

In our study, 57.1% (93/163) of the patients did not receive any 
minimally invasive treatment before urethroplasty, whereas 
42.9% (70/163) of the patients received DVIU at least once. The 
reason for this relatively lower rate compared with most ques-
tionnaire studies that indicate the rate of DVIU as 80-97%, can 
be explained as the limited usage of DVIU in our clinic only for 
a very limited group of patients with a single <1 cm short stric-
tures of the bulbar urethra.[7-10]

Different techniques have been defined for open urethroplasty, 
which is the gold standard method in the treatment of urethral 
strictures. There is no single method that defines different types of 
strictures in different regions of the urethra. Excision of the stric-
ture area and using end-to end anastomosis, buccal mucosa graft 
and penile skin flap are the most frequently used methods.[3,5,19,24]

Today, the excision of the stricture area, the neat spatulation of 
the urethral ends and tension-free anastomosis of them which is 
called excision-primary anastomosis (EPA) is the best method 
for anterior urethral strictures and over %95 success rate has 
been reported. A recent study has shown that EPA success was 
98% in an average 50-month follow-up and only 2% of the 
recurrence rate.[25] Similarly in our study, the most successful 
group was end-to end anastomosis with 85.9% success rate. 
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Buccal mucosa graft is a solid tissue material to be used for 
urological reconstructive procedures in that it can easily be ad-
hered to the tissue to which it is transferred with highly vascu-
lar lamina propria that can be easily removable from the cheek, 
inner lips and tongue without any hair. Buccal mucosa may be 
used in different localizations for strictures in different regions 
of the urethra. It is used in the form of dorsal onlay, dorso-
lateral onlay or transventral dorsal inlay in the penile urethra 
because the ventral surface of the corpus spongiosum is thinner 
and in bulbar urethra, it can be used as ventral onlay or dorsal 
onlay dependent on the thickness of corpus spongiosum. An-
other tissue used for surgical reconstruction of the urethra is 
the penile skin flap that is utilized more frequently as ventral 
onlay in the treatment of anterior urethral strictures. The suc-
cess rates of urethroplasty indicated in various studies using 
buccal mucosa grafts or penile skin flaps were 84-87% and 73-
80%, respectively.[26-30] In our study, we used buccal mucosa 
grafts entirely harvested from the internal side of the cheek. 
Our success rates in urethroplasty using buccal mucosa grafts 
or penile skin flaps were 83.5, and 76.2% similar to the results 
cited in the literature. 

Our single center-study, relatively low number of patients and 
retrospective design are limitations of our study.

In conclusion, we assume that open urethroplasty is a satisfacto-
ry procedure, regardless of the location and size of the stenosis. 
According to our clinical experience, deciding the most appro-
priate surgical technique by assessing each patient individually 
in experienced centers will increase success rates.
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