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urethral stricture, Objective: We studied the surgical outcomes of urethroplasty in our center and the
urethroplasty, risk factors for recurrent urethral stricture after urethroplasty.

recurrence Material and method: We retrospectively reviewed all patients with urethral

stricture who underwent urethroplasty in Rajavithi Hospital between January
2008 and December 2014. Recurrent stricture was defined as the need to use
postoperative instrumentation. Chi-square test or Fisher exact test was used to
assess the significance of risk factors for recurrence.

Result: Mean patient age was 37.8+15.7yr. Mean BMI was 22.1+4.5 kg/m” The
etiology of urethral stricture was trauma (83%). The stricture site was located
at anterior urethra (52%) and posterior urethra (43%). Mean stricture length was
1.75+0.92 cm. End-to-end anastomosis was performed in 82%, flap urethroplasty in
17%, and two stage urethroplasty in 1%. Mean operative time was 219.8+68 min.
Recurrence occurred in 28% at a mean time of 6.66+12.7 months. Treatments after
recurrence were urethral dilation 57.1%, direct visual internal urethrotomy 17.9%,
urethroplasty 14.3%, and suprapubic cystostomy 10.7%. We found no association
of the risk factors and recurrent stricture in our study.

Conclusion: Recurrence rate after urethroplasty was 28% in our study. Mean time
to recurrence was 6.6 months. We found no association of the risk factors and

recurrent stricture in our study.
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Introduction

Urethral stricture is a scarring process involving
spongy erectile tissue of the corpus spongiosum
(spongiofibrosis), which narrows or blocks urine
flow from the bladder”. Complications of urethral
stricture are urinary tract infection, urethral/bladder
diverticulum, urethral /bladder stone, chronic prostatitis,
hydronephrosis, impaired renal function or chronic
renal failure.*®

Incidence of urethral stricture in Thailand is
unknown. Urethral stricture has an estimated incidence
of 0.6% with treatment costs of about $200 million
annually in the United States.3 The most common
etiologies are trauma, infection, iatrogenic, and
idiopathic.*®

Among several treatment strategies, including
dilation and direct visual internal urethrotomy (DVIU),
urethroplasty is the most cost-effective management
option for almost all strictures and remains the
gold standard for longer, complex or recalcitrant
strictures.®”
Several studies show recurrent stricture in 2% to

8-16

30% of patients after urethroplasty.®'® The risk factors

associated with recurrence stricture are etiology (Lichen

)(9,10,13,15)

sclerosus, infectious and iatrogenic , stricture

89101119 " prior urethroplasty, failed endoscopic

length'
treatment, and smoking.™”

We conducted a retrospective study of surgical
outcomes after urethroplasties in our center and
identified risk factors that may lead to stricture

recurrence after urethroplasty.

Material and method

We retrospectively reviewed all patients with
urethral stricture who underwent urethroplasty in
Rajavithi Hospital between January 2008 and December
2014. Medical records were reviewed. Data included
age, comorbidities (diabetes mellitus, hypertension,
chronic renal disease), smoking status (smoking was

defined as smoking within 1 month of surgery) and

previous procedures (such as dilatation, direct visual
internal urethrotomy (DVIU), urethroplasty), as well as
stricture length, location, etiology, surgical technique,
follow-up result, and treatment after recurrent urethral
stricture. Patients were excluded from the study if their
data was incomplete or they were lost to follow-up.
Stricture length was measured intraoperatively by
the excised length of the urethra. Urethroplasty was
performed by the staff of Rajavithi Hospital in the
standard fashion. After initial urethroplasty, catheter
was removed at 2 weeks. Patients were followed up
in our clinic and underwent cystoscopic evaluation at
1 month and 3 months, postoperatively. If cystoscopy
looked favorable, patients were then followed up
symptomatically. Cystoscopy and urinary flow rate
were performed if subjective obstructive symptoms
were present. Recurrent stricture was noted when
any postoperative instrumentation, such as urethral
dilatation, direct visual internal urethrotomy (DVIU),
urethroplasty, was required.

The statistical analysis software was SPSS
version 17.0. Descriptive statistics are shown as a
number, percentage, mean, median, and standard
deviation. In terms of inferential statistics, categorical
data were analyzed with the chi-square test and
Fisher’s exact test in order to assess the significance
of risk factors for recurrence of stricture. The level of

statistical significance was set at p-value < 0.05.

Result

One hundred of 114 patients (87.7%) with
urethroplasty had adequate data and were included
in our analysis. The mean follow-up was 15.5 months.
Mean patient age was 37.8+15.7 yr. Mean BMI was
22.1+4.5 kg/m® Underlying diseases found were
hypertension in 8 (8%) patients, diabetes mellitus in
3(3%) patients, and chronic kidney disease in 1(1%)
patient. Thirty-nine (39%) patients were current
smokers. History of urinary tract infection was found

in 29 (29%) patients.
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The etiology of urethral stricture was trauma
(83%), infection (11%), iatrogenic (3%), and idiopathic
(3%). The stricture site was located at the posterior
urethra (43%), bulbous urethra (40%), penile urethra
(11%), bulbomembranous (5%), and pan urethra (1%).
Thirty-two (32%) patients had previous interventions
before urethroplasty, including DVIU in 17 (17%),
dilation in 8 (8%), and previous urethroplasty in 7
(7%). Sixty-eight (68%) patients had no previous
interventions.

Mean excised stricture length was 1.76 cm

Table 1. Clinicopathologic and demographics

Patient data

Mean age (years)

Mean follow-up (months)
BMI(kg/m2)

Smoking

Underlying disease

History of urinary tract infection
Previous Treatment

Stricture characteristics:

Average length (cm)
Location
Anterior
Posterior

Etiology

Trauma

Infection

Tatrogenic

Idiopathic

Mean operative time (min)

Surgical Technique
EEA

Flap

Two stage

(range, 0.5 to 5 cm). Stricture length was < 3 cm in
8b patients (85%) and > 3 ¢cm in 15 patients (15%).

End-to-end anastomosis (EEA) urethroplasty
was the most common surgical approach performed
in 82 (82%) patients, followed by flap urethroplasty
(prepuce, penile skin, scrotal skin) in 17 (17%) patients,
and two stage urethroplasty in 1(1%) patient. No
graft urethroplasty was performed in our study. The
mean operative time was 219.75+68 minutes. The
clinic-pathologic and demographic data are show in
Table 1.

No. (%) n=100

37.8

156

22.1
9 (39%
2%
29%

)
2 (12%)
9 (29%)
32 (32%)

82 (82%)
17 (17%)
1 (1%)
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Out of a total 100 urethroplasties, recurrence of
urethral stricture after urethroplasty was found in 28

(28%) patients (Figure 1.).

Recurrence
28%

No recurrence
2%

Figure 1. Urethroplasty outcome

In 28 patients with recurrent stricture, treatment
after recurrence was urethral dilatation in 16 (567.1%),
directed visual internal urethrotomy in 5 (17.9%),
urethroplasty in 4 (14.3%), and in 3 patients suprapubic
cystostomy was performed. Mean time to recurrence

was 6.66 months (range 0.5 to 57 months) (Table.2)

Table 2. Treatment after recurrent stricture

Treatment N=28 %
Dilate 16 57.1
DVIU 5 17.9
Urethroplasty 4 14.3
SPC 3 10.7

Time to recurrence (mo) 6.66+12.73 (0.5-57)

Risk factors for recurrent stricture using
univariate analysis are shows in Table 3. The factors
were comorbidity, smoking, history of urinary tract
infection, stricture length, stricture location, etiology,

previous treatment, surgical technique, and operative

time. We found that all factors had no statistical
significant association with recurrent stricture in our
study. Follow-up duration was significantly longer
in the recurrence group (12.21+14.15 vs.24.04+24.73,
p = 0.023).

Discussion

Previous studies show recurrent stricture in
2% to 30% of patients after urethroplasty. In our
study, the recurrence rate of urethral stricture after
urethroplasty was 28%, which is in arange similar to
previous studies.

Comorbid status was associated with recurrent
stricture in previous studies. Smoking and diabetes
mellitus may predict the failure rate of urethroplasty
and potentially secondary to microvascular damage(“).
In our study, smoking was found in 39% of patients.
No statistically significant difference in recurrent
urethral stricture between smoking and non-smoking
was found (p=0.18). We did find that comorbidities,
such as diabetes mellitus, hypertension, and chronic
kidney disease, were not risk factors for recurrent
urethral stricture, but in our study most patients were
young males (mean age 37.8 y); thus a low number of
comorbidities may have limited our ability to assess
the association of comorbidities with recurrent urethral
stricture. Additionally, history of urinary infection
was studied and it may be a risk factor for recurrent
urethral stricture; however, we found no statistically
significant difference in outcomes between the group
with a history of urinary tract infection and the
non-history of urinary tract infection group.

The most common etiology of urethral stricture
from the previous studies show varied results, such
as trauma, iatrogenic, and unknown.*?'*** A study
by Daniel M. Stein et al.”’ concerned with the etiology
of urethral stricture found that in developed countries
(US, Italy) the most common etiology was idiopathic
(41%), followed by iatrogenic (35%) and trauma (15.8%);

whereas in a developing country (India), the most
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Table 3. Risk factors for recurrent urethral stricture using univariate analysis

Age (y

37.04 +15.98 39.82 +15.20 0.422
BMI 22.68 +3.92 20.67 +5.49 0.085
Smoking 31 (43.1%) 8 (25.6%) 0.182
Underlying disease
Hypertension (6.9%) 3 (10.7%) 0.683
Diabetes Mellitus 3 (4.2%) 0 0.577
Chronic kidney disease 0 1 (3.6%) 0.280
History of urinary tract infection 19 (26.4%) 10 (35.7%) 0.356
Stricture length(cm) 0.262
<3 63 (87.5%) 22 (78.6%)
>3 9 (12.5%) 6 (21.4%)
Stricture location 0.986
Posterior urethra 30 (41.7%) 13 (46.4%)
Bulbous 29 (40.3%) 11 (39.3%)
Penile 8 (11.1%) 3 (10.7%)
Bulbomembranous 4 (5.6%) 1 (3.6%)
Panurethra 1 (1.4%) 0
Etiology 0.256
Trauma 62 (86.1%) 21 (75%)
Infection 7 (9.7%) 4 (13.4%)
Tatrogenic 1(1.4%) 2 (7.1%)
Idiopathic 2 (2.8%) 1 (3.6%)
Previous Treatment 23 (31.9%) 9 (32.1%) 0.985
None 49 (68.1%) 19 (67.9%)
Dilate 5 (21.7%) 3 (33.3%) 0.770
DVIU 12 (52.2%) 5 (55.6%)
Urethroplasty 6 (26.1%) 1(11.1%)
Surgical Technique 1.000
EEA 59 (81.9%) 23 (82.1%)
Flap 12 (16.7%) 5 (17.9%)
Two stage 1 (1.4%)
Operative time (min) 212.92 +63.99 237.32+75.79 0.139

Follow up duration (mo) 12.21+14.15 24.04+24.73 0.023
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common etiology was trauma (36%), followed by
idiopathic (23%) and iatrogenic (16%). In our study,
the most common etiology of urethral stricture was
trauma (83%) followed by infection (11%). And the most
common trauma was associated with traffic-related
accidents, which is similar to the study in India and
may be due to a greater number of traffic-related
accidents and a lack of appropriate emergency
urological intervention, which may increase the risk
of pelvic-fracture-related urethral injury (PFUI), and
subsequent urethral stricture. Adam S. Kinnaird"”
found that Lichen sclerosus, infection, and iatrogenic
etiology were associated with an increased risk of
recurrence. A study byJun-GyoSuh™® found that non-
trauma etiology was associated with recurrent urethral
stricture. Our study shows a different result: etiology
was not associated with stricture recurrence (p=0.26).
The common location of urethral stricture in our study
was the posterior urethra 43(43%) and bulbous 40
(40%), which may be associated with trauma. In pelvic-
fracture-related urethral injury, the most common
location was the posterior urethra, and a straddle injury
may cause bulbous urethral stricture. A similar result
was observed in a study by Daniel M. Stein et al?,
which found that in India the most common location
was the bulbous and posterior urethra. In our study,
stricture location was not associated with stricture
recurrence.

Stricture length is a prognostic factor and may
be used when choosing the type of urethroplasty. When
strictures are <2 cm end-to-end, anastomosis is the
preferred choice. Strictures> 2 cm, surgical techniques
such as flap urethroplasty, graft urethroplasty, or two
stage urethroplasty, can be performed. The cut point
of stricture length that can predict a recurrent stricture
varies from >3 cm to > 5 cm. In our study, we used
a cut point of stricture length < 3 cm and > 3 cm,
according to previous studies. Mean stricture length
was 1.75 cm (range 0.5-bcm) and most patients (82%)
underwentend-to-end anastomosis urehtroplasty. We

found that both stricture length and surgical technique

were not associated with increased risk of recurrence.
Prior urethroplasty and failed endoscopic therapy are
predictive of recurrence after urethroplasty. An inflam-
matory process further along the already traumatized
tissue makes future urethroplasty difficult. Successful
posterior urethroplasty after trauma has been noted
to decrease dramatically if there was previous urethral
manipulation.”” In our study, 32 patients (32%) had
previous interventions before urethroplasty, including
DVIU 17 (17%), dilation 8 (8%), previous urethroplasty
7 (7%) or no preoperative intervention 68 (68%). There
was no association between previous procedure and
risk of stricture recurrence

Additionally, mean time to recurrence was 6.6
months. Treatment after recurrence was mostly with
dilation of urethra (57%). There was no need for DVIU
or re-urethroplasty. Follow-up duration was significantly
longer in the recurrence group (24 vs. 12.2 months).
This may be due to recurrent patients needing further
investigation, treatment, and closer follow-up than
non-recurrent patients.

The limitations of our study: Due to its retro-
spective design, some data were missing. The sample
size was too small to obtain statistical significance in
multivariate analysis. A large multicenter prospective
study is required to ensure adequate collection of data
in order to perform multivariate analyses of a larger

number of patients.

Conclusion

Recurrence rate after urethroplasty was 28% in
our study. Mean time to recurrence was 6.6 months.
Comorbidity, smoking, etiology, stricture length,
stricture location, previous treatment, and surgical
technique were not risk factors for recurrent stricture

in our study.

References
1. Hillary CJ, Osman NI, Chapple CR, et al. Current
trends in urethral stricture management. Asian
Journal of Urology. 2014;1:44-51.



olsans

:UA 39 auun 1 unsAu - Dnueu 2561

10.

Romero Pérez P, Mira Llinares A. Complications
of the lower urinary tract secondary to urethral
stenosis. Actas Urol Esp 1996;20:786-793.
Santucci RA, Joyce GF, Wise M. Male urethral
stricture disease. J Urol 2007;177:1667-1674.
Stein DM, Thum DJ, Barbagli G, et al. A
geographic analysis of male urethral stricture
aetiology and location. BJU Int 2013;112:830-
834.

Alwaal A, Blaschko SD, McAninch JW, Breyer
BN. Epidemiology of urethral strictures. Transl
Androl Urol 2014;3:209-213.

Mundy AR, Andrich DE. Urethral strictures. BJU
Int 2010;107:6-26.

Tinaut-Ranera J, Arrabal-Polo MA, Merino-Salas
S, et al. Outcome of urethral strictures treated
by endoscopic urethrotomy and urethroplasty.
Can Urol Assoc J 2014;8(1-2):e16-19.
Gimbernat H, Arance I, Redondo C, et al.
Analysis of the factors involved in the failure
of urethroplasty in men.Actas Urol Esp 2014;38:
96-102.

Barbagli G, Palminteri E, Bartoletti R, et al
Long-term results of anterior and posterior
urethroplasty with actuarial evaluation of the
success rates. J Urol 1997;158:1380-1382.
Kinnaird AS, Levine MA, Ambati D, et al.

Stricture length and etiology as preoperative

11.

12.

13.

14.

15.

16.

independent predictors of recurrence after
urethroplasty: A multivariate analysis of 604
urethroplasties. Can Urol Assoc J 2014;8(5-6):
€296-300.

Breyer BN, McAninch JW, Whitson JM, et al.
Multivariate analysis of risk factors for long-
term urethroplasty outcome. J Urol 2010; 183:
613-617.

Barbagli G, De Angelis M, Romano G, et al.
Long-term follow up of bulbar end-to-end
anastomosis: a retrospective analysis of 153
patients in a single center experience. J Urol
2007;178:2470-2473.

Jun-Gyo Suh, Woo Suk Choi, Jae-Seung Paick,
et al. Surgical Outcome of Excision and End-to-
End Anastomosis for Bulbar Urethral Stricture.
Korean J Urol 2013;54:442-447.

Micheli E, Ranieri A, Peracchia G, et al. End-
to-end urethroplasty: Long-term results. BJU
Int 2002;90:68-71.

Vashishtha S, Sureka SK, Kumar J, et al
Predictors for recurrence after urethroplasty
in pediatric and adolescent stricture urethra. J
Pedriatric Urolog 2014;10:268-273.

Jose Luis Lozano Ortega and Carlos Pertusa
Pefia, et al:Surfical treatment of urethral stenosis.
Results of 100 urethroplasties. Arch Esp Urol
2009;62:109-114.



