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Abstract

Introduction: We analyze the outcomes of patients with urethral 
stricture who underwent surgical treatment within the past 5 years. 
Methods: This is a retrospective study of male patients who under-
went surgery for urethral stricture at our service from January 2008 
to June 2012. We analyzed the comorbidities, type, length and 
location of the stricture and the surgical treatment outcome after 
endoscopic urethrotomy, urethroplasty or both. 
Results: In total, 45 patients with a mean age of 53.7 ± 16.7 years 
underwent surgical treatment for urethral stricture. Six months 
after surgery, 46.7% of the patients had a maximum urinary flow 
greater than 15 mL/s, whereas 87.3% of the patients exhibited no 
stricture by urethrography after the treatment. The success rate in 
the patients undergoing urethrotomy was 47.8% versus 86.4% in 
those undergoing urethroplasty (p = 0.01). Twenty percent of the 
patients in whom the initial urethrotomy had failed subsequently 
underwent urethroplasty, thereby increasing the treatment success. 
Conclusion: In most cases, the treatment of choice for urethral stric-
ture should be urethroplasty. Previous treatment with urethrotomy 
does not appear to produce adverse effects that affect the outcome 
of a urethroplasty if urethrotomy failed, so urethrotomy may be 
indicated in patients with short strictures or in patients at high 
surgical risk.  

Introduction 

Male urethral stricture has a high prevalence. It affects 15% 
to 20% of male adults at any time of life,1 although other 
authors reported a prevalence between 0.6% and 1.4%.2,3 
The causes of urethral stricture are varied, but idiopathic/
unknown and iatrogenic factors are generally considered the 
most frequent causes.4,5 The diagnosis of urethral stricture is 
usually established by uroflowmetry and serial voiding ure-

thrography or only retrograde urethrography, which are used 
to assess the degree, length and level of urethral stricture.6,7 
Once the diagnosis is confirmed, the question is about the 
type of surgery, which will depend on the location and 
length of the stricture. A wide variety of techniques have 
been described for the treatment of the anterior urethra, 
including dilations, urethrotomy, end-to-end urethroplasty, 
graft urethroplasty, flap urethroplasty and two-stage ure-
throplasty; success rates depend on the study and the type 
of treatment.8,9 Surgical treatment of the posterior urethra 
(including bulbar urethra) is more standardized and is gen-
erally related to the length of the stricture. A urethrotomy is 
preferred if the length is less than 1 cm, and a urethroplasty 
is indicated when the length is greater than 1 cm.10,11 The 
results obtained after endoscopic treatment or open surgery 
vary depending on the series and various factors such as the 
location or size of the stricture or etiology; however, these 
procedures have better outcomes in patients treated with 
urethroplasty.12,13 

The objective of this study was to analyze the results 
obtained in our hospital during the last 5 years in male 
patients who underwent surgical treatment for urethral stric-
ture by different surgical techniques.

Methods 

Study subjects 

We conducted a retrospective study analyzing the results 
obtained after treatment of urethral stricture in 45 patients 
between January 2008 and July 2012 in the Urology 
Department at the San Cecilio University Hospital of 
Granada, Spain. Study variables include patient age and 
concomitant diseases. We assessed the characteristics of the 
stricture using the following variables: cause of the stricture, 
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location of the stricture, length of the stricture (serial voiding 
urethrography or retrograde uretrography), maximum urinary 
flow before surgery, maximum urinary flow 6 months after 
surgery, and functional results with serial voiding urethrog-
raphy 6 months after surgery. 

Statistical analysis 

The Shapiro-Wilk test or the D’Agostino-Pearson omnibus 
test was applied to verify that the analyzed quantitative vari-
ables followed a normal distribution. A logarithmic transfor-
mation was performed on the variables that did not follow 
the normal distribution. The profile of the study population 
was described. The results of the qualitative variables were 
expressed as percentages, and the continuous variables were 
expressed as means and standard deviations. The chi-square 
test was used to compare the proportions between groups, 
and if it failed to satisfy the conditions of validity, then the 
Fisher exact test was applied. If the conditions for applica-
tion of the parametric test were not fulfilled, then the non-
parametric Kruskal-Wallis test for K contrast medium and the 
Mann-Whitney U test were applied. The level of statistical 
significance was p < 0.05. 

Results 

Between January 2008 and July 2012, 45 men with a diagno-
sis of urethral stricture underwent surgical treatment; patients 
had a mean age of 53.7 ± 16.7 years (Table 1). The causes 
of the stricture were trauma in 2 cases (4.4%), infection in 
2 cases (4.4%), congenital disorders in 5 cases (11.1%), 
bladder catheterization in 5 cases (11.1%),  prostatic/bladder 
transurethral resection (TUR) in 10 cases (22.2%), balanitis 
in 1 case (2.2%) and unknown in 20 cases (44.4%). Of the 
strictures, 53.3% were located in the bulbar urethra, 20% 
were located in the urethral meatus, 8.9% were located in 
the membranous urethra, 8.9% were located in the proximal 
penile urethra, 6.7% were located in the distal penile ure-
thra and 2.2% affected the entire urethra. The mean length 
of the stricture was 1.85 ± 2.1 cm. The maximum urinary 
flow before surgery was 5.5 ± 2.2 mL/s. The maximum uri-
nary flow at 6 months after surgery was 15.1 ± 9.1 mL/s. 
Regarding the type of surgery performed, 31.1% of patients 
underwent internal urethrotomy, 48.9% underwent urethro-

plasty and 20% underwent urethrotomy followed by ure-
throplasty. Of the patients subjected to urethroplasty, 32.3% 
underwent meatoplasty (repairing stricture of meatus and 
navicular fossa), 41.9% underwent end-to-end urethroplasty, 
12.9% received a penile skin flap, 6.5% received a scrotal 
flap, 3.2% received a preputial flap and 3.2% underwent a 
two-stage surgery without receiving a graft.  

The overall results of the surgery were analyzed 6 months 
postoperatively by performing flowmetry and serial voiding 
urethrography (median of 21 months; range of follow-up 
6-48 months). We present the results of a 6-month follow-up 
in all patients; in patients with a greater follow-up, the results 
did not change. If uroflow success was considered a maxi-
mum flow greater than 15 mL/s after treatment, then 46.7% 
of patients had a peak flow that was higher than 15 mL/s, 
and 52.3% had a peak flow that was less than 15 mL/s. 
However, in 87.3% of patients, recurrence of stricture after 
surgery was not observed upon a voiding urethrography, 
while recurrence of stricture was observed in the remaining 
12.7%. The clinical results were superior to those reflected 
after performing flowmetry.

In patients who underwent urethrotomy, the procedure 
was performed a mean of 1.32 ± 0.94 times; in 20% of the 
subjects, the treatment included urethroplasty due to the poor 
results of the previous endoscopic treatment. Analysis of the 
studied parameters revealed that the length of the stricture 
was the only factor that influenced sole treatment or treatment 
with urethrotomy and subsequent urethroplasty (Table 2).

When the surgical outcomes were compared between 
the patients undergoing internal urethrotomy versus urethro-
plasty, the success of urethrotomy was 47.8% compared 
with 86.4% for urethroplasty (p = 0.01) (Table 3). 

We observed no differences in the other clinical param-
eters (the previously diagnosed diseases are listed in Table 
1) or in the results that were obtained after surgery in the 

Table 1. Presence of other comorbidities present at the 
time of surgical treatment of urethral stricture

No. patients (n=45)
Age (years) 53.7 ± 16.7

Diabetes mellitus 20%

Smoking 26.7%

Chronic obstructive pulmonary disease 24.4%

Cardiovascular disease 13.3%

Table 2. Differences between the different types of treatment performed

Urethrotomy Urethoplasty Urethrotomy-urethroplasty p value
No. patients 14 22 9 —

Age (years) 57.9 ± 17.4 52.5 ± 16.6 50.3 ± 16.2 0.51

Stricture length 1.1 ± 0.5 1.6 ± 1.6 3.4 ± 3.1 0.04

Qmax pre-surgery 5.1 ± 1.9 6.4 ± 2.1 4.8 ± 2.4 0.16

Qmax post-surgery 13.5 ± 8.1 14.7 ± 8.8 18.9 ± 10.8 0.45
Qmax: maximum flow rate.
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different treatment modalities analyzed, after comparing the 
patients with postoperative peak flows higher than 15 mL/s 
to the patients with postoperative peak flows lower than 
15 mL/s. Moreover, upon postoperative urethrography, no 
differences in the above parameters were found in patients 
without stricture compared with patients who did have 
stricture. Significant peak-flow differences (19.1 ± 8.8 vs. 
7.9 ± 2.4; p < 0.0001) only existed between patients who 
exhibited no stricture upon urethrography and the patients 
who did have stricture after the surgery.

Discussion 

The surgical treatment of urethral stricture remains contro-
versial, although most practitioners consider urethroplasty 
the gold standard.14 Others consider internal urethrotomy 
and even urethral dilations as valid and important treatment 
options.13,15 The results obtained in our study make us favour 
urethroplasty as the initial treatment when the length of the 
stricture is 1.5 cm, and we definitely recommend urethro-
plasty if the length is greater than 3 cm or in cases where 
internal urethrotomy is not indicated and treatment failure 
occurs – as was observed in our patients who subsequently 
had to undergo urethroplasty. It should be better to study 
the results comparing different length strictures (shorter than 
1.5 cm and longer than 3 cm), but the number of patients 
and characteristics of strictures do not permit us to per-
form this analysis. However, pretreatment with urethrotomy 
does not influence the subsequent results after performing 
urethroplasty16 and may thus be an initially less invasive 
treatment, based on the surgical risks and patient prefer-
ences. However, we must emphasize that over the years, 
the results of urethrotomy have been worse than those of 
urethroplasty.17 Many patients require several endoscopic 
treatments to achieve improved quality of life, functionality 
and lower-urinary-tract function; this phenomenon occurred 
in our study, in which the endoscopic technique was per-
formed (on average) more than once per patient. Clinical 
factors are not the only determinants that lead us to prefer 
one technique over the other for treating urethral stricture; 
economic and geographical factors also affect the decision 
of whether to perform internal urethrotomy or urethroplasty. 
In terms of economic factors and cost-effectiveness, inter-
nal urethrotomy is superior to urethroplasty as long as the 
stricture does not exceed 2 cm in length. Therefore, it is 

appropriate to choose internal urethrotomy over urethro-
plasty in patients who meet this condition.18 Regarding the 
geographical distribution, in this case, within the United 
States, it appears that there is a significant disparity in the 
performance of urethroplasty by state, ranging from 0% to 
17%. Generally, 1 urethroplasty is performed for every 17 
urethrotomies or dilations. The states where more urethro-
plasties are performed either have more residents in their 
centres or have the procedures performed by young urolo-
gists.19 We agree with Burks and colleagues19 that it is neces-
sary to implement a certification and quality program that 
allows for the recycling of older urologists and that encour-
ages more urethroplasties than urethrotomies, with the aim 
of improving the functional results.  

Conducting a urethroplasty instead of a urethrotomy 
offers the urologist greater leeway in the surgical treat-
ment by allowing for the performance of different tech-
niques, depending on the type, location and length of the 
stricture. In our study, the most used technique was ure-
throplasty with end-to-end anastomosis, although we also 
performed scrotal flaps or preputial grafts. In contrast with 
the findings observed by other authors,20 the presence of 
concomitant diseases, such as diabetes mellitus, smoking 
or cardiovascular disease, had no influence on the results 
obtained after treatment, although the short follow-up and 
small number of patients with these pathologies can influ-
ence these results. Overall, performing urethroplasty either 
by end-to-end anastomosis or by graft or flap placement 
has a success rate of 85% to 95%,21,22 which is similar to 
the results obtained in our study. Surgical treatment failure 
after urethroplasty may be related to early bladder catheter 
removal or excessive fibrosis after the surgery.23 Performing 
urethroplasty to treat urethral stricture not only has advan-
tages over endoscopic urethrotomy but also allows for the 
introduction of different techniques and variations, which 
are not possible with urethrotomy (although different tech-
niques of urethrotomy can be used with different types of 
materials like laser, cold cut or electric cut). Moreover, 
urethroplasty has facilitated the recent implementation of 
tissue engineering with inorganic matrices for surgery,24 as 
well as organic matrices that are enriched with cells of 
various origins.25

The limitations of our work include the small number of 
patients and the retrospective nature of the study; the results 
should be confirmed in a prospective study with similar 
patient characteristics. Also, the small number of patients 
does not allow us to perform an analysis of subclassifications 
of patients by comorbidities or length of strictures.

Conclusion	

We propose that urethroplasty is ideal for urethral stricture 
with a length greater than 1.5 cm. In selected cases, endo-

Table 3. Differences in success after endoscopic 
urethrotomy vs. urethroplasty

Urethrotomy Urethroplasty
Success 47.8% 86.4%

Fail 52.2% 13.6%
Failure after urethrotomy occurred in 20% of patients who then underwent urethroplasty. 
No differences were observed between success of urethroplasty vs. urethrotomy followed 
urethroplasty (p = 0.01).
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scopic urethrotomy may be an option that does not worsen 
the outcome after a subsequent urethroplasty. 
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