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Abstract

Introduction: Minimal invasive endo-urologic interventions and prostate surgeries performed through the urethral route are the
most commonly used surgeries in the urology field at present. One of the unwanted complications weeks after some of these surgeries
is urethral stenosis.

Aim: In this study, we aimed to review our treatment methods for patients with urethral stricture occurring after urologic interventions
retrospectively to evaluate our success rates and data predicting recurrence and to determine the most feasible method.

Materials and methods: From 2008 to 2017, we evaluated retrospectively 234, 85, and 51 patients with urethral stenosis due to
iatrogenic causes treated with direct visual internal urethrotomy (DVIU), anastomotic excision urethroplasty, and buccal graft urethro-
plasty, respectively. Postoperative Qmax above 15 mL/s and >17 CH cystoscope easily passing the urethra was accepted as success for
patients. Group variables were compared using ANOVA. Multivariate logistic regression analysis was performed to determine variables
with predictive values. Predictive values significant in regression analysis (p<0.005) were evaluated with ROC analysis.

Results: Patients were followed up for mean 48 (16-56) months, 48 (23-60) months, and 50 (32-65) months after DVIU, anastomotic
and graft urethroplasty, respectively, and success was obtained for 75 (32.1%), 71 (83.5%) and 42 patients (82.4%). Multivariate logistic
regression analysis found age, DM, BMI and stenosis length were independent predictive factors for DVIU success, while stenosis length
was the independent predictive factor for excision anastomosis and buccal graft urethroplasty success. Cut-off values were determined
as 56.5 years of age, 30.2 kg/m? BMI and 1.85 mm stenosis length for DVIU patients, while 2.15 mm and 5.9 mm stenosis lengths,
respectively, were determined for excision anastomosis and buccal graft urethroplasty with ROC analysis.

Conclusions: DVIU is a failed method for urethral stenosis in the long term. In contrast, resection / anastomosis and graft urethro-
plasty are very successful methods.
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INTRODUCTION

Tatrogenic stenosis is encountered as the most common
cause of urethra stenosis in developed countries in the
present day.! It is known that the most common causes of
iatrogenic urethral trauma are cystoscopy, ureterorenosco-
py (URS), prostate, bladder and renal surgeries via the
urethral route.

Iatrogenic urethral stenosis probably forms during sur-
gery for primary disease due to mucosal injury and then
completion of the healing process with dense fibrosis. This
fibrotic tissue spreads to the corpus spongiosa tissue in the
wall and around the injured urethra. Patients may attend
with major complaints of reduced urinary flow rate a short
time after primary surgery, feeling of not voiding urine,
UTTI (urinary tract infection), and urinary leakage. If not
treated, it is a disease leading to postrenal kidney failure
due to voiding problems in the upper urinary system, ob-
structive disease leading to renal tissue injury and lowered
quality of life.2

Diagnostic procedures firstly examine urinary flow rate
with uroflowmetry, with retrograde urethrography and/or
voiding cystourethrography taken to identify the localizati-
on and length of the stricture in patients with low maximum
flow rate. For some patients, urethroscopy aids diagnosis.
Treatment includes urethral dilatation, direct visual internal
urethrotomy (DVIU) and urethroplasty (excision primary
urethroplasty or EPA and substitution urethroplasty).

DVIU is a surgical method that is easy for both patient
and clinician, can be performed on outpatients, is easily
tolerated, and has limited complications. However, it has
nearly no curative success especially in patients with long
and complicated stenosis. In the literature, success of DVIU
in a single session is reported to be from 0-50%. As a result,
it is necessary to use urethroplasty methods for definite cu-
rative success of complicated and long stenosis primarily
and for recurrent stenosis after DVIU. EPA and substitu-
tion urethroplasty are open surgical methods for urethra
stenosis. However, they are more difficult and complicated
for surgeons and are surgical methods requiring expertise,
their curative success is very good compared to DVIU. EPA
can be used for shorter stenosis, while for longer stenosis it
is necessary to use substitution urethroplasty.

To date, we estimate that DVIU has been used more
than necessary due to surgeons not being masters of
perineal surgery, patients are repeatedly operated in short
intervals and patients are not sufficiently directed toward
urethroplasty. In this study, we assessed our success with
each of these 3 methods for primary aims by retrospective-
ly investigating operation data for patients with iatrogenic
urethral stenosis.

MATERIALS AND METHODS

From 2008 to 2017, patients with urethral stenosis occur-
ring due to iatrogenic causes were retrospectively taken

latrogenic or Acquired Urethral Stenosis

from the clinical records of a single clinic and single sur-
geon. As we could not access all records, the study did not
include pediatric patients, patients with iatrogenic steno-
sis occurring due to urethral catheterization, hypospadias
and radiation, and patients with panurethral and multiple
stenoses. The study included patients without any missing
data, >16 years of age, with urethral stenosis occurring
after invasive endoscopic urethral entry surgeries and no
treatment received including urethral dilatation. Of the 467
patients with records accessed, 370 met fully the inclusion
criteria and were included in the study.

All patients with complaints about difficulty with lo-
wer urinary system voiding and urethral interventions
in their history were dealt with under suspicion of iatro-
genic urethral stenosis. Firstly, urine analysis and culture
antibiograms, blood creatinine, urinary system ultraso-
nography (USG), and postmictional residual urine (PVR)
measurements were performed. Uroflowmetry tests were
performed to measure the urinary flow rate. Patients with
urinary flow rate below 15 mL/s and with suspected stric-
ture at uroflowmetry had retrograde urethrography (RGP)
and if necessary, voiding cystography (VCUG) performed
to identify the localization and length of stenosis. Some
patients had definite diagnosis of stenosis performed with
urethroscopy. Patients with stenosis length below 1 cm
were offered DVIU, patients with 2-3 cm stenosis were of-
fered EPA, and patients with stenosis above 3 cm were of-
fered buccal mucosal grafting (BMG) urethroplasty. Most
of our patients who were offered urethroplasty shied away
from it and decided on DVIU.

DVIU operation technique

All patients were operated under spinal anesthesia in dorsal
lithotomy position. Urethroscopy was performed with a 20
F internal urethrotome (Karl Storz, 78532, Tutlingen, Ger-
many), a guidewire (Cook Medical, Bloomington, USA)
was sent from the stenosis lumen to the proximal and then
a deep incision to mucosa and fibrotic tissue was made at
12 oclock at the level of this wire and an 18 F Foley probe
was inserted. All patients had the urethral catheter remo-
ved after 24 hours.

EPA technique

Patients were given spinal anesthesia and then laid on the
table in the 30-degree Trendelenburg dorsal lithotomy po-
sition. The perineal region and surroundings were sterili-
zed and incision was made on the penoscrotal or perineal
midline, depending on the localization of the stenosis. In
the perineal region, skin, subdermal colles fascia and bul-
bo-spongiosa muscle were separated on the midline (after
subdermal layers without muscle in the peno-scrotal regi-
on) and the urethra was accessed. A ring retractor was used
to better visualize the surgical field. To identify the localiza-
tion of urethral stenosis, a bougie was used in the urethral
catheter. Scar tissue was excised around the stenosis and
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above and below the stenosis, excision was performed to
include some healthy urethral tissue. The two ends of the
urethra had fish-mouth anastomosis performed on an 18 F
silicon or Foley catheter. It was fixed with sutures passing
through urethra periurethral tissue from the serosa. Then
muscle and subdermal fascia were brought together and
a 10 F silicon drain was inserted in the periurethral regi-
on. The drain was removed the next day with the urethral
catheter removed at 10 days.

BMG urethroplasty

After spinal anesthesia, patients were placed on the table
in 30-degree Trendelenburg dorsal lithotomy position. As
with anastomotic end-to-end urethroplasty, midline in-
cision was performed according to the localization of the
stenosis. Stenosis was opened with dorsolateral urethroto-
my. Oral buccal mucosa taken from inside the cheek was
placed on the urethral plate and fixed with relaxant inci-
sions made to the graft. The open ends of the urethrotomy
were anastomosed to the graft edges above an 18 F silicon
catheter. A 10 F silicon drain was inserted in the periu-
rethral area and the field was closed as explained above. The
drain was removed the next day with the urethral catheter
removed 3 weeks later.

Statistical analysis

Statistics for the groups were performed using SPSS v. 22.09
(IBM Co, Armonk, NY, USA).Continuous variables were
given as mean + standard deviation, while categoric vari-
ables were given as frequency and percentage (%). Com-

Table 1. Demographic classifications

parison between groups of continuous variables used the
ANOVA test, while the Kruskal Wallis test was used to test
distribution in terms of group factors for categoric varia-
bles. Predictive factors affecting urethral stenosis success
were assessed with multivariate logistic regression analysis
and results are given as Odds ratio (ORs) and 95% confi-
dence intervals.

Variables found to be significant in multivariate models
had receiver operating curve (ROC) analysis performed.
Results were given as area under the curve (AUC) and 95%
confidence interval with sensitivity and specificity calcu-
lations interpreted for diagnostic performance. Variables
found to be significant in terms of area under the curve had
cut-off points calculated according to the Youden index.

RESULTS

In the DVIU, End-to-End and BMG groups, there were 234,
85, and 51 patients, respectively. Mean and standard devi-
ation for continuous demographic data of age, body mass
index (BMI), American Society of Anesthesiology Score
(ASA) and international prostate symptom score (IPSS)
were 56.5£11.0 years (22-74, p=0.443), 26.3+3.5 (19-34,
p=0.224), 1.43+ 0.5 (1-2, p=0.288), and 22.7+3.7 (15-32,
p=0.201), respectively. There was no difference between
the groups in terms of categoric demographic data like di-
abetes mellitus (DM), smoking history, coronary vascular
disease (CVD) and etiologic causes of stenosis (p>0.05). In
the DVIU group, unlike the other two groups, there were
patients with radical prostatectomy and adenomectomy in
the etiology of stenosis (p<0.001) (Table 1).

DVIU EPA BMG p

Patient, n 234 85 51

Age, year 56.96+10.90 (22-74) 57.70+10.8 (31-69 ) 54.8+11.2 (27-65) 0.443
BMLI, kg/m? 26.60+4.20 (22-34) 26.80+2.60 (20-32) 25.40+3.73 (19-31) 0.224
ASA 1.49+0.50 (1-2) 1.4120.50 (1-2) 1.38+0.49 (1-2) 0.288
DM, n (%) 51 (21.8%) 9 (10.6%) 5 (9.8%) 0.150
Cigarette, n (%) 67 (28.6%) 25 (29.4%) 11 (21.6%) 0.644
CVD, n (%) 28 (12.0%) 9 (10.6%) 6 (11.8%) 0.549
IPSS 23.4+4.1 (16-32) 21.7+3.2 (15-26) 23.0+3.7 (16-32) 0.201
Etiology 0.183
Cystoscopy/URS 40 (17.1%) 13 (11.8%) 12 (23.5%) 0.123
TUR-P 113 (48.3%) 45 (52.9%) 25 (49.0%) 0.760
TUR-B 67 (28.6%) 27 (31.8%) 13 (25.4%) 0.345
Radical prostatectomy 7 (3%) - - N/A
Adenomectomy 8 (3.4%) - - N/A

DVIU: direct vision urethroplasty; EPA: excision primary anastomosis; BMG: buccal mucosal grafting; ASA: The American Society of

Anesthesiologists; BMI: body mass index; DM: diabetes mellitus; CVD: coronary vascular disease; IPSS: international prostate symptom

score; TUR-P: transurethral prostatectomy; TUR-B: transurethral bladder tumorectomy; SD: standard deviation; Age, BMI, ASA, and

IPSS are given as mean+SD (IQR).
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For surgical data, in DVIU, End-to-End and BMG, res-
pectively, stenosis length was 2.48+2.17, 1.64+0.96, and
4.67+2.42 cm (p<0.001), success rates were 75 (32.1%), 71
(83.5%), and 42 (82.4%) (p<0.001).The success rate in the
DVIU group was significantly low compared to the other
two groups (p<0.001). According to Tukey posthoc analy-
sis, there was no difference between end-to-end and BMG
in terms of success rates (p=0.755). There was no difference
in success rates in the DVIU group according to localizati-
on of stenosis. Primary surgical success in the end-to-end
and BMG groups was 90.2% and 93.5% with bulbar loca-
lization with 73.5% and 65% surgical success in the penile
localization, respectively (Table 2).

For all three groups, the mean total follow-up duration
after surgery was 49.6+8.0 months. There was no signifi-
cant difference between follow-up durations in the groups.
In terms of postoperative complications, there was no dif-
ference in totals between the groups (p=0.749), while in the
end-to-end and BMG groups, wound site infections and
temporary ejaculation disorders were observed, different
to DVIU. Additionally, temporary urethro-cutaneous fistu-
la was observed in 3 patients (5.8%) from the BMG group.
There were differences in terms of secondary or redo-tre-

Table 2. Surgical classifications

latrogenic or Acquired Urethral Stenosis

atments for patients with recurrent stenosis after primary
treatment. In all three groups, DVIU was chosen most for
secondary or redo operations. Additionally, whatever me-
thod patients received for primary treatment, most were
observed to also choose the same method as secondary
treatment. Postoperative IPSS scores were not different
between the groups. We used the validated IPSS scores to
observe objective surgical success. Total preoperative IPSS
score of 22.8+3.8 fell to 9.9+2.2 in the assessment 1 month
later (Table 2).

Multivariate logistic regression analysis found the inde-
pendent predictive values for treatment success, given as
OR, 95% confidence interval (lower-upper) and p values,
were age (0.947-0.908-0.988-0.011), BMI (0.564-0.489-
0.650- p<0.001), and length of stenosis (0.859- 0.742-0.995-
0.042) in the DVIU group; length of stenosis (0.098-0.018-
0.531- 0.007) in End-to-End group; and length of stenosis
(0.176-0.043- 0.709 -0.015) in BMG group (Table 3).

ROC analysis found cut-off, area under curve (AUC),
sensitivity, specificity, 95% confidence interval (CI) (lo-
wer-upper) and p values for age: (56.5-0.772-0.817-0.672,
0.720-0.823, p<0.001), BMI (27.3 kg/m?, 0.892, 0.787,
0.847, 0.859-0.926, p<0.001) and length of stenosis (1.85

DVIU EPA BMG P
Stricture location 0.143
Penile 80 (34.2%) 34 (40%) 20 (39.2%) 0.176
Bulbar 139 (59.4%) 51 (60%) 31 (60.7%) 0.954
Prostatic 15 (6.4%) 0 0 N/A
Stricture length 2.48+2.17 (0.4-5) 1.64+0.96 (0.5-3.2) 4.67+2.42 (3-8) <0.001
Success rate 75 (32.1%) 71 (83.5%) 42 (82.4%) <0.001¥
Penile 27 (33.8%) 25 (73.5 %) 13 (65 %) <0.001
Bulbar 42 (30.2%) 46 (90.2%) 29 (93.5%) <0.001
Prostatic 5(33.3%) - - -
IPSS 10.622.0 (7-14) 9.942.6 (6-14) 9.3+2.1 (6-13) 0.181
Follow-up 47.4+5.7 (24-56) 49.1+7.8 (33-60) 52.2+8.6 (32-65) 0.120

Clavien-Dindo 1 Clavien-Dindo 1 Clavien-Dindo 1

Transient hematuria, 23 (9.8%) Dysuria, 11 (12.9%) Urethrocutaneous fistula,

Dysuria, 35 (15.0%) Urge incontinence, 8 (9.4%) 3(5.8%)
Complications Urge incontinence, 24 (10.3%) UTL 6 (.7.0%). Dysul.‘ia, 13 .(25.4%) 0.749

UTI, 14 (6.0%) Wound infection, 7 (8.2%) Urge incontinence, 7 (13.7%)

Transient ejaculation disorders, Wound infection, 4 (7.8%)
7 (8.2%) Transient ejaculation disorders,
5(9.8%)

Treatment of failure <0.001
Redo DVIU 92 (57.9 %) 8 (57.2 %) 5 (55.5 %) 0.876
RedoEndtoEnd 42 (26.4 %) 6 (42.8 %) 1(11.1 %) <0.001
Redo BMG 25 (15.7 %) - 3(33.3 %) <0.001

SD: Standard deviation; UTI: urinary tract infection; IPSS: International Prostate Symptom Score; IQR: inter quartile range; Stricture

length, follow-up, and IPSS are presented as mean+SD (IQR); other variables are given as percentage and numerical.

&: EndtoEnd vs. BMG, 0.755
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Table 3. Independent predictive factors for success. Multivariate regression analyses

DVIU EPA BMG
95% CI 95% CI 95% CI
OR Lower/Upper p OR Lower/Upper p OR Lower/Upper p
Age 0.947 0.908/0.988 0.011 0.904 0.708/1.155 0.421 1.088 0.878/1.350 0.441
BMI 0.564  0.489/0.650 <0.001 0.481 0.257/0.902 0.083 0.832  0.530/1.307 0.425
DM 1.173 1.979/13.520 0.453 2.968 0.250/35.282 0.389 2.689 0.118/61.114 0.535
Smoking 0.932 0.467/1.859 0.932 1.720 0.150/19.677 0.663 0.439 0.017/11.047 0.618
CVD 2.167  0.734/6.386 0.161 1.604  0.012/215.583 0.850 0.520 0.016/16.716 0.712
Etiology 0.828 0.479/1.432 0.499 0.057 0.002/1.612 0.093 0.061 0.001/3.281 0.169
Stricture length ~ 0.859  0.742/0.995 0.042 0.098  0.018/0.531 0.007 0.176  0.043/0.709 0.015
Stricture location 1.016  0.543/1.902 0.961 1.910 0.135/26.932 0.632 0.103 0.003/3.774 0.216
P<0.005, significant; OR: odds ratio; CI: confidence interval; CVD: cardio-vascular disease; BMI: body mass index
mm, 0.641, 0.488, 0.774, 0.583-0.700, p<0.001) in Group 1 o ROC Curve
(Fig. 1) (Table 4); length of stenosis (2.45 mm, 0.952, 1.000, ' o
0.944, 0.904-0.988, p<0.001) in Group 2 (Fig. 2) (Table 4);
and length of stenosis (5.9 cm, 0.943, 1.000, 0.825, 0.881- e ’//
1.000, p<0.001) in Group 3 (Fig. 3) (Table 4). 7
o
DISCUSSION £ 7
o /
Currently, symptomatic urethral stenosis is treated with ? o4 Vi
urethral dilatation, DVIU, EPA and substitution urethrop- 7 4
lasty surgeries. Historically, though urologists know that /
urethral dilatation and DVIU treatments are far from per- e 7
manent success for urethral stenosis, it is a reality that cura-
tive treatments like excision anastomosis and substitution f«-'/
urethroplasty are performed less frequently. But in recent o 02 04 06 08 10
years, urologists appear to have caught the trend of open 1 - Specificity

urethral surgeries from endoscopy for urethral stenosis tre-
atments after curiosity about perineal surgery. Xu et al.%, in
a multicentric study including 4764 patients, applied DVIU,
EPA and substitution urethroplasty at rates of 36.5%, 31.4%
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Figure 1. Area under curve of predictive values in DVIU failure
are shown in the ROC analysis curve.

Figure 2. The area under the curve of the length of the stenosis-
predictive value of END-END anastomosis failure, is shown on
the ROC analysis curve.

ROC Curve
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Figure 3. The area under curve of the length of stenosis, which is
the predictive value of BMG urethroplasty failure, is shown in the
ROC analysis curve.
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Table 4. Results from the receiver operating characteristics analysis

latrogenic or Acquired Urethral Stenosis

e P 95% CI
Cut-off AUC Sensitivity  Specificity Lower / Upper P

DVIU

Age 56.5 0.772 0.817 0.672 0.720/0.823 <0.001

BMI 30.2 0.892 0.787 0.847 0.859/0.926 <0.001

Stricture length 1.85 0.641 0.488 0.774 0.583/0.700 <0.001
EPA

Stricture length 2.15 0.952 1.000 0.944 0.904 / 0.999 <0.001
BMG

Stricture length 5.9 0.943 1.000 0.825 0.881 /1.000 <0.001

ROC: receiver operating characteristics; BMI: body mass index

and 21.8% with endoscopic surgeries regressing by 18% in
the last 3 years and anastomotic and substitution urethrop-
lasty increasing by 8% and 6%, respectively.

DVIU is currently the most commonly chosen urethral
stenosis surgery in the world. The main reasons for choosing
it are ease of application, high patient tolerance and being
an outpatient surgery. However, while the short-term suc-
cess of DVIU is 50-85%, long-term surgical success falls
to 6-28%,as with the success rate obtained in our study.>*
Furthermore, as the number of sessions increases, the long-
term success rate reduces further and there may be require-
ments for repeated surgery or dilatation or urethroplasty.®
Most studies have reported negative predictive factors for
DVIU success as long penile localization, recurrent and
periurethral spongiofibrosis stenosis.? The effect of factors
like etiology of stenosis, previous open urethroplasty, pe-
rioperative UTI, advanced age, smoking, DM, CVD, and
BMI on success is controversial.>”

The length of urethral stenosis is a factor affecting suc-
cess after DVIU.% Redon-Galvez et al.® identified 37% re-
lapse and length of stenosis >1 cm as the only independent
risk factors for DVIU failure. Pansadoro and Emiliozzi® re-
ported recurrence in 71% of strictures with length >10 mm
after first urethrotomy, whereas 18% of strictures <10 mm
recurred after first urethrotomy. Albers et al.!? reported re-
currence in 51% of strictures with length >10 mm after first
urethrotomy, whereas 28% of strictures <10 mm recurred
after first urethrotomy. In our study, we identified stenosis
length of 1.85 cm as an independent predictive variable for
DVIU success. This and similar studies will contribute to
the literature on this topic; however, it is a reality that there
is a need for multicentric prospective randomized studies
to determine appropriate length of stenosis.

For long and recurrent stricture, the main factor lowe-
ring success of DVIU is periurethral spongiofibrosis tissue.
While retrograde (RGP) and/or antegrade urethrograp-
hy (VCUG) can determine the localization and length of
stenosis, it is not possible to understand the presence or
width of spongiofibrosis outside the urethra. Though an
idea may be gained with the aid of magnetic resonance
imaging (MRI) and USG, it is difficult to fully determine

the fibrosis tissue. It is known that this periurethral fibrosis
tissue thickens with long strictures and repeated surgeries.

In DVIU patients, age and BMI were the other inde-
pendent predictive variables. Patients with advanced age
and high BMI are predicted to have more difficult urethral
mucosal amelioration after surgery and more recurrence
of stenosis. Harraz et al.” monitored <2 cm bulbar urethral
stenosis for mean 29 (3-132) months and obtained 58.1%
success. They reported advanced age, obesity and idiopa-
thic stenosis were independent predictive factors for failure
of DVIU surgery. However, contrary to this, Kizilay et al.!!
identified urethral stenosis recurred earlier in patients aged
<60 years, and after second and advanced sessions of DVIU
surgery. In our study, the cut-off value of 56.5 years was
identified as an independent predictive variable for opera-
tion success and this leads to debate about whether the age
factor is a true predictive factor for DVIU success. Some
studies have reported that high BMI lowers operation suc-
cess.”!2 In our study, we identified 30.3 kg/m? BMI value
as the cut-off. We believe prospective studies will resolve
whether age and BMI variables are significant factors or not
and the cut-off limit debates.

For patients with recurrent stenosis after DVIU, the
topic of continuation with repeated DVIU and urethral
dilatations or transfer to urethroplasty is controversial.
The Society of International Urology (SIU) recommends
urethral dilatation after stenosis recurring less than 6
months after DVIU and redo-DIVU, while the American
Society of Urology Association (AUA) recommends transi-
tion to open urethroplasty.!* Of course, while making this
decision, it is necessary to examine the patient’s quality of
life, expectations, compliance and whether they can cope
with more serious surgery and anesthesia. For patients with
recurrent stenosis after DVIU, urethroplasty is reported to
be a more successful surgical choice. For short stenosis
fibrosectomy + stenosectomy + excision anastomosis (EPA)
and for longer stenosis buccal mucosa graft urethroplasty
or penile skin flap urethroplasty may be applied.

EPA surgery is reported to be very successful (85-90%)
when appropriate patient selection is performed. It is espe-
cially recommended for patients with 1-2 cm, redo-urethr-

Folia Medica | 20211 Vol. 63 1 No. 1

47

Folia Medica



Folia Medica

Y. Guler

oplasty and urethral stenosis with high spongiofibrosis
due to traumatic reasons. Just as with primary excision
and excision anastomosis according to the width of fibro-
tic tissue, if fibrosis is excessive and primary approach af-
ter excision will cause problems, augmented anastomotic
and nontransecting anastomotic urethroplasty forms may
be applied.!*

In our study, as independent predictive factor for suc-
cess of EPA surgery, we identified the urethral stenosis
length cut-off value was 2.15 cm. We did not encounter
any studies in the literature reporting stenosis length cut-
off values; however, we know stenosis <2 cm can be very
successfully treated with EPA. Carranci et al.!> obtained
80% success in mean 5.4-year follow-up for bulbomem-
branous urethra stenosis, and reported most patients with
failure were healed with repeated single DVIU. Ortiz et
al.!6 presented 45-month outcomes for patients with bul-
bar urethral stenosis of 1-2 cm length and reported 92%
success in a single session. Suh et al.}” achieved 87.5% suc-
cess in bulbar urethra stenosis patients followed for mean
42.6 (8-96) months) and reported failure in patients with
nontraumatic etiology. Saez-Barranguero et al.'® evaluated
105 cases with 91.6% having 1-2 cm stenosis and obtain-
ed 95.3% success with most having repeated EPA for re-
current stenosis. Shakir et al.! obtained 93% success for
43-month follow-up of 1-1.4 cm penile urethra stenosis
and reported the surgery did not cause penile curvature
and ED.

Our surgical success is within the 80-95% interval re-
ported for EPA in the literature. Full excision of periu-
rethral fibrosis and stenotic tissue in the urethra and then
a relaxed anastomosis are the most important factors in-
creasing success of this surgery. As a result, for patients
selected for this surgery, short stricture is the most impor-
tant element.

Buccal mucosal graft and/or facio-cutaneous flap
urethroplasty is a surgical method independent of the
length of the stenosis. These methods are chosen for pa-
tients with relatively longer stricture compared to anasto-
mosis surgery. Currently substitution/augmentation
urethroplasty is performed with grafts from a variety of
tissues and by taking flaps from neighbouring tissues like
penis and scrotum. However, at the present point, buccal
mucosa graft transfer is reported to be the most successful
method. Buccal mucosa may be transferred to the urethra
as dorsal onlay, ventral onlay, Asopa dorsal inlay and
double-face. Since described by Barbagli, dorsal onlay is
the most commonly performed and most successful me-
thod for buccal mucosa transfer and remains popular in
the present day.?°

Virasoro et al.!* obtained 96.9% success rates after
33.13 months (12.7-52.77) follow-up for urethral steno-
sis patients with mean length of 3.95 (3-7) cm with 80%
previously undergoing DVIU surgery and most due to
idiopathic causes. Kulkarni et al.?! used 1 session, 1 side
dissection dorsal onlay mucosal graft for mean length
14 cm panurethral stenosis and 59-month follow-up and

obtained 83.7% success with primary urethroplasty and
61.5% success for cases with secondary urethroplasty. Me-
neghini et al.?? reported 80% success with mean 13-month
follow-up using ventral onlay for bulbar urethral stenosis
of 2.5-5 cm (mean 3.6 cm). Pansadoro et al.?® reported
97% success while presenting the buccal graft outcomes
for bulbar urethral stenosis is a larger series. Mellon et al.?*
followed patients with ventral onlay grafting with previ-
ous mean 2.83 (1-9) sessions of surgery for 39.3 months
(6.6-127.3). Mean stenosis length was 3.14 cm (1-8) with
20.6% of patients requiring repeated operation. Horiguchi
et al.>® used ventral and dorsal onlay graft insertion for
mean graft size 2.5-12 cm (mean 4.6 cm) with 14-month
follow-up and reported oral mucosa grafting was a very
successful method with penoscrotal fistula rarely deve-
loping and not even requiring treatment. In our study, our
final success rate of 82.4% is parallel with the mean results
from the literature.

Penile localization, length of stenosis, BMI, age, smo-
king, cardiovascular diseases, and surgeon experience are
proposed to be the predictive factors effective on success of
this surgery. In our study, multivariate regression analysis
identified the only independent predictive factor affecting
success of graft urethroplasty was stenosis length with 5.9
cm cut-off value. Rosenbaum et al.?® reported that urethr-
oplasty had higher failure for penile localization, steno-
sis of >4 cm, primary endoscopic treatment and urethral
stenosis caused by radiation in a review study. Kinnaird
etal.?’ reported smoking, previous urethroplasty, stricture
localization, age above 50 years and stenosis larger than 5
cm had more recurrence after 52-month mean follow-up
period. They reported increased risk of recurrence with
lichen sclerosis, infectious and iatrogenic etiologies. They
reported 75% of recurrence occurred in the first 6 months,
and obtained 91% surgical success. For our recurrent
stenosis cases, 75% occurred in the first 3 months with all
recurrence observed in the first 6 months.

The greatest limitation of our study is that it is retros-
pective. Another handicap is the low number of EPA and
buccal graft substitution surgeries. However, there are
still no standardized guides related to urethral stenosis
surgery, sufficient prospective studies and meta-analyses.
Along with similar studies, we believe our study will act
as a guide to determine suitable surgical methods for
urethral stenosis patients.

CONCLUSIONS

For primary treatment, single-session EPA and BMG
urethroplasty are superior to DVIU according to long-term
success rates. The results of this retrospective study suggest
that the primary repair of iatrogenic urethral lesions are
better treated by EPA and BMG urethroplasty when com-
pared with DVIU and what the extent of stenosis appears to
be a determining factor for success.
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Pe3tome

BBejeHne: MuHyuManIbHO MHBa3VBHbBIE SHOYPOIOINYeCKIe BMELIaTe/IbCTBA ¥ XUPYPIViA IPOCTATh Yepes ypeTpy ABJIAI0TCA Haubo-
JIee 4acTO MCHO/Tb3yeMbIMY XVMPYPIMIECKMMI BMeIIaTeIbCTBAMI B YPOTIOIMH B HacToAlee BpeMA. OTHIM 13 HeXKe/TaTeTbHbIX OC/I0X-
HeHUT, KOTOPOe BO3HMKAET Yepe3 HeCKObKO HefleNb II0C/Ie HeKOTOPBIX M3 3TUX ONePaIiyil, AB/IAETCA CTEHO3 YPETPBI.

Llensb: B sToM nccrenoBaHny Hallla Lie/lb COCTOSA/IA B TOM, YTOOBI IPEOCTaBUTh PETPOCIIEKTUBHBII 0630p TepaleBTUYeCKUX METOLOB
IS ALIMEeHTOB CO CTPUKTYPOIL YPeTPhI OC/IE YPOTIOTMIeCKIX BMEIIATeIbCTB, YTOOBI OLEHNTh HALIIY YCIIEUIHOCTb U JAHHbIE, IIPOTHO-
3MpyIoLIMe PeLU/VB, U OLPeAeUTh Hanbojee yIadHblil /1A IPUMEHEHNA METOf.

Martepuanbi u metogbl: C 2008 o 2017 rop MbI peTpOCIIeKTUBHO oljeHmnm 234, 85 1 51 manmeHTa co CTeHO30M YPeTphl IO ATPO-
TeHHBIM ITPUYMHAM, IIPOLISAIINX JIedeHNe C IPUMeHeHIeM COOTBeTCTBEHHO IIPAMOJT BI3yaIbHOI BHyTpeHHell yperporomuu (DVIU),
aHACTOMOTHMYECKOV SKCI[VI3MOHHO YPEeTPOIUIACTUKM M YPETPOIIACTUKY C OYKKaJIbHBIM TPAaHCIUIAHTaTOM. IlocimeonepalyiOHHBII
Qmax npesblimaomyii 15 mL/s u nucrockorn pasmepoM > 17 CH, 71erko IMpoXofsALIMil Yepes ypeTpy, ObUIN MIPU3HAHBI YCIICIIHbIMU
Y HalMeHTOB. IpynnoBble IepeMeHHble CpaBHUBaNU ¢ ucnonbsosanueM ANOVA. [Ins onpenenenns nepeMeHHbIX C IIPOrHO3HbIMU
3HAYEHMAMM ObI IPOBefleH MHOTOMEPHBIIT PerpecCYOHHBII aHaIu3. 3Ha4MMble I PerpecCHOHHOTO aHa/I3a IIPOTHOCTIYeCKIe 3Ha-
vyenns (p<0.005) onennsanu ¢ momouibio ROC-aHanu3a.

Pe3ynbrartbl: ITanyenTsl Habmopamiucy B cpegHeM B TedeHne 48 (16-56), 48 (23-60) mecsues u 50 (32-65) mecsaues nocie DVIU,
aHACTOMO3a M YPeTPOIVIACTUKI COOTBETCTBEHHO, U 3apMKCUPOBAHBI YCIIEIIHbIe pe3ynbTaThl y 75 (32.1%), 71 (83.5%) u 42 (82.4%)
manmeHToB. MHOro(aKTOPHBDIN JIOTMCTUYECKUIT PErPeCCHOHHBIN aHaMM3 IokKasa, 4to Bospact, CII, IMT u nnmHa creHosa Obym
He3aBJCUMBIMI IIPOTHO3HBIMM (DAKTOpAMN YCIIeXa YPeTPOIUIACTVKY, SKCIM3MOHHOTO aHACTOMO3a U OYKKAaIbHOIO TPAHCIUIAHTATA.
IToporoBble 3HaUeHN: ObIIM YCTaHOBJIEHBI B Bo3pacTe 56.5 et, VIMT 30.2 Kr/M2 1 mvHe cTeHosa 1.85 MM s manyenTtos ¢ DVIU, B
TO BpeMs KaK J/IMHA CTeHo3a 2.15 MM 1 5.9 MM 6bI/Ta OIIpefieieHa /I YPeTPOIIACTUKY, SKCI[M3VIOHHOTO aHACTOMO3a I GYKKaTbHOTO
TpaHcmTanTata ¢ ROC-aHanm3oM COOTBETCTBEHHO.

3akntoueHune: DVIU B onrocpo4Hoii epCrieKTiBe ABIAETCA HeyladHbIM METOIOM JIedeHMA CTeHo3a ypeTpbl. Hamportus, perpo-
TIZIACTMKA C Pe3eKI[yelf / aHacCTOMO30M M TpaHCI/IAHTallMell ABMAI0TCSA OUYeHb YCIEITHBIMY MeTO/JaMI.

KnwoueBble cnoBa

aHACTOMO3, 6YKKa/IbHBIII TPAaHCIIAHTAT, CTeHo3, TYP mpocTatsl, TYP ModeBoro myssips, ypeTpa
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