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Abstract

Background: The use of internal urethrotomy for treatment of urethral stricture remains
a controversial topic in urology.
Objective: To investigate outcomes and predictors of failure for internal urethrotomy as
primary treatment for untreated bulbar urethral strictures.
Design, setting, and participants: We performed a retrospective analysis of patients who
underwent internal urethrotomy. Patients with bulbar urethral stricture who did not
receive any previous treatment were included. Patients with traumatic, penile or
posterior urethral strictures, lichen sclerosus, failed hypospadias repair, or stricture
length >4 cm were excluded.
Outcome measurements and statistical analysis: The primary outcome was treatment
failure. Kaplan-Meyer plots were used to depict treatment failure–free survival.
Univariate and multivariable Cox regression analyses were used to test the associa-
tion between predictors (age, body mass index, diabetes, history of smoking, etiol-
ogy, stenosis type and length, preoperative maximum flow [pQmax]) and treatment
failure.
Results and limitations: Overall, 136 patients were included. The median stricture
length was 2 cm. Median follow-up was 55 mo. At 5-yr follow-up the failure-free
survival rate was 57%. On univariate analysis, diabetes, nonidiopathic etiology, stricture
length of 3–4 cm, and pQmax were significantly associated with treatment failure. These
predictors were included in a multivariable analysis, in which pQmax was the only
significant predictor of treatment failure.
Conclusions: Failure of internal urethrotomy for untreated bulbar urethral strictures
greatly depends on pQmax flow at uroflowmetry. Patients with pQmax > 8 ml/s have a high
probability of success, while patients with pQmax <5 ml/s have a low probability of
success.
Patient summary: The use of internal urethrotomy in patients with an untreated bulbar
urethral stricture should only be considered in selected cases.
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1. Introduction

Open urethroplasty is now regarded as the gold standard for
treatment of urethral stricture diseases, as reconstructive
urethral surgery has greatly improved in safety, variety, and
effectiveness during the last three decades, mainly in expert
reference centers where urologists performed a large num-
ber of cases annually [1–5]. The use of urethroplasty is also
increasing in developing countries such as China [6]. Never-
theless, direct visual internal urethrotomy (DVIU) still
represents the most common procedure used by urologists
in the USA [7–12]. Compared to DVIU, open urethral surgery
requires general anesthesia, more surgical expertise, and an
adequate operating room and instruments, and is associ-
ated with a longer recovery period [13].

Evaluation of short- or long-term results of DVIU is
challenging because patient selection, follow-up criteria,
and success versus failure criteria are not homogeneous
and it is sometimes difficult to identify a take home message
from these reports. However, the failure rate after initial
DVIU is reported to be at least 50%, and for the majority of
patients this procedure should be considered as a tempo-
rizing measure until definitive reconstruction can be
planned [14]. Moreover, some authors have reported that
DVIU is neither clinically effective nor cost-effective [15]. A
large series of 301 patients who underwent DVIU showed
that the overall stricture-free rate at 36-mo follow-up was
8.3% [16]. In conclusion, DVIU is not the panacea for stricture
management that we were previously led to believe [17]. In
1948, Davis and Lee [18] reported that in approximately 80%
of a series of 36 patients who underwent internal urethrot-
omy, the urinary stream was satisfactory without dilatation
for periods of time varying up to 3 yr; they concluded: “We
have, however, avoided the use of the word cure”. This old
sentence skillfully summarizes the topic we present here for
discussion. However, such negative conclusions often origi-
nate from a nonhomogeneous series, including strictures
with remarkable differences in site, etiology, pathology, and
previous treatments, or with relative small cohorts with
poor follow-up [14,16,19–22]. Moreover, some articles do
not report the site, etiology, or pathology for strictures
treated with DVIU [23,24]. There is a lack of information
for a highly homogeneous subset of patients treated in high-
volume centers, which could offer new insights into DVIU.

Here we report our experience with DVIU in a homoge-
neous series of patients with bulbar urethral stricture who
underwent strict follow-up, and present a multivariable
analysis of the results to identify significant predictors of
treatment failure.

2. Patients and methods

2.1. Patient population and study design

We performed a retrospective descriptive analysis for a cohort of
patients who underwent DVIU at the Center for Reconstructive Urethral
Surgery in Arezzo, Italy. The study was approved by the institutional
review board. Patients were requested to read and sign informed consent
explaining the surgical procedure and the complications. Patients were
fully informed that the current literature suggests that DVIU should be
considered only as a temporizing measure in the majority of patients
until definitive reconstruction can be planned. The inclusion criteria
were patients who underwent DVIU for untreated bulbar urethral stric-
tures with minimum follow-up of 12 mo. Patients with traumatic, penile,
or posterior urethral strictures, lichen sclerosus, failed hypospadias
repair, stricture length >4 cm, or incomplete clinical records or fol-
low-up were excluded. The primary outcome of the study was treatment
failure, defined as any postoperative instrumentation.

2.2. Preoperative evaluation and definition of variables

Preoperative data included age at surgery, body mass index (BMI),
smoking status (no vs yes vs former), diabetes, and cardiovascular
diseases. Stricture-related data were stricture etiology (idiopathic, cath-
eter, instrumentation, infection), length, and preoperative maximum
flow rate (pQmax). All patients underwent preoperative evaluation using
urine culture, uroflowmetry, post-void residual (PVR), retrograde ure-
throgram (RUG), voiding cystourethrogram (VCUG), and urethral ultra-
sonography. In patients presenting with urinary tract infection (UTI),
surgery was delayed according to urine culture results after adequate
antibiotic therapy. DVIU was performed in all patients using a cold-knife
cut at the 12 o’clock position. A silicon grooved 16F Foley catheter was
left in place for 7 d.

2.3. Follow-up protocol

Follow-up was scheduled every 4 mo in the first year and every 6 mo
thereafter and included urine culture, uroflowmetry, and PVR. Patients
who were not able to comply with the follow-up protocol were excluded
from the study.

2.4. Success versus failure criteria

The clinical outcome was classified as a success if uroflowmetry showed
Qmax >12 ml/s, PVR <50 cm3, no UTI in the last 4 mo, and an improve-
ment in symptom score. For patients showing symptoms of a decreased
force of stream and Qmax<12 ml/s, PVR >50 cm3, or a UTI in the last 4 mo,
we suggested repeat RUG, VCUG, and urethral ultrasonography. The
clinical outcome was considered a failure when patients underwent a
new surgical procedure for stricture recurrence.

2.5. Statistical analysis

The statistical analyses consisted of three steps. First, the median and
interquartile range (IQR) and the frequency and proportion were
reported for continuous and categorical variables, respectively. Second,
failure-free survival rates were described using Kaplan-Meier curves.
Third, a multivariable Cox regression analysis predicting treatment
failure was fitted. Predictors consisted of age at surgery, BMI, smoking
status, diabetes, stricture etiology (idiopathic vs nonidiopathic), type of
stenosis (nonobliterative vs obliterative), stenosis length, and pQmax. All
statistical analyses were performed using Stata v.12.0 (StataCorp LP,
College Station, TX, USA). All tests were two-sided and significance
was set at p < 0.05.

3. Results

Overall, 136 patients were included. Descriptive character-
istics for the population are reported in Table 1. The stenosis
length was 1–2 cm in 60 (45%), 2–3 cm in 55 (40%), and 3–
4 cm in 21 patients (15%). Median follow-up was 55 mo (IQR



Table 1 – Descriptive characteristics for 136 consecutive patients
treated with endoscopic urethrotomy for anterior urethral
stenosisa.

Parameter Result

Age (yr) 37 (25–48)
Body mass index (kg/m2) 24 (23–27)
Smoker
No 82 (60)
Yes 33 (25)
Former 21 (15)

Diabetes
No 130 (96)
Yes 6 (4)

Type of stenosis
Obliterative 53 (39)
Nonobliterative 83 (61)

Etiology
Idiopathic 110 (81)
Instrumentation 11 (8)
Catheter 14 (10)
Infection 1 (1)

Stenosis length
1–2 cm 60 (45)
2–3 cm 55 (40)
3–4 cm 21 (15)

Preoperative maximum flow (ml/s) 6.8 (5.0–9.1)
Follow-up (mo) 55 (36–92)

a Data are reported as median (interquartile range) for continuous variables
and as n (%) for categorical variables.
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36–92). At 5-yr follow-up the failure-free survival rate was
57% (95% confidence interval 47–66%). The failure-free sur-
vival rate over time for the overall population in shown in a
Kaplan Meier plot in Fig. 1.

On univariate analysis, diabetes (hazard ratio [HR] 3.25;
p = 0.024), nonidiopathic etiology (HR 1.89; p = 0.043), stric-
ture length 3–4 cm (HR 2.37; p = 0.029), and pQmax (HR
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Fig. 1 – Kaplan-Meier plot depicting failure-
0.73; p < 0.00001) were significantly associated with treat-
ment failure (Table 2). These predictors were then included
in a multivariable analysis, in which pQmax was the only
significant predictor of treatment failure (HR 0.76;
p < 0.00001).

Patients were stratified into three groups according to
pQmax (�5 vs 5–8 vs �8 ml/s). Failure-free survival at 5 yr
after surgery was significantly different in the three groups:
31% versus 53% versus 83% (p < 0.00001; Fig. 2). Similarly,
when patients were stratified according to stricture length
(1–2 vs 2–3 vs 3–4 cm), a significant difference in failure-
free survival was observed at 5 yr (71% vs 51% vs 39%;
p < 0.00001; Fig. 3).

3.1. Treatment of failures

Out of 136 cases, 51 (38%) were classified as failures. The
success rate gradually decreased according to the follow-up
length (Fig. 1). The recurrences were homogeneously dis-
tributed over time, and the majority occurred in the first
(35%) or second (27%) year after urethrotomy. The mean
time to recurrence was shorter after a second (15 mo) than
after a first urethrotomy (25 mo). A flow chart of the
treatment failures and successes is shown in Fig. 4. Out
of 51 failures, 19 (37%) were treated with oral mucosa graft
urethroplasty, of which 18 (95%) were successful; 32 were
treated with urethrotomy, of which 20 (63%) were failures
and 12 (38%) were successful. The 20 failures after the
second urethrotomy were treated with oral mucosa graft
urethroplasty and all were successful.

4. Discussion

Our study of a homogeneous series of patients with long
and strict follow-up confirms the American Urological
8 70 50 38
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free survival in the overall population.



Table 2 – Univariate and multivariable Cox regression analyses
predicting treatment failure following urethrotomy for anterior
urethral stenosis.

Variable Univariate analysis Multivariable analysis

HR (95% CI) p value HR (95% CI) p value

Age in years 1.01 (0.99–1.03) 0.3
Body mass index 1.00 (0.91–1.10) 0.9
Diabetes
No Reference Reference
Yes 3.25 (1.16–9.07) 0.024 1.83 (0.55–6.08) 0.3

Smoker
No Reference
Yes/former 1.18 (0.68–2.07) 0.6

Etiology
Idiopathic Reference Reference
Nonidiopathic 1.89 (1.02–3.51) 0.043 1.49 (0.74–2.99) 0.3

Type of stenosis
Nonobliterative Reference
Obliterative 1.45 (0.81–2.59) 0.2

Stenosis length
1–2 cm Reference Reference
2–3 cm 1.60 (0.85–3.01) 0.15 1.17 (0.60–2.28) 0.6
3–4 cm 2.37 (1.09–5.12) 0.029 1.83 (0.83–4.04) 0.13

Preoperative Qmax 0.73 (0.64–0.84) <0.0001 0.76 (0.66–0.86) <0.0001

HR = hazard ratio; CI = confidence interval; Qmax = maximum flow rate.
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Association guidelines on male urethral stricture diseases:
DVIU success depends on the stricture length, with the
highest success rate found for short bulbar strictures
[25]. We report here that the DVIU success rate was 71%
for short strictures (1–2 cm) and only 47.6% for longer
strictures. In our series of patients, the overall success rate
of 62.5% is higher than other in reports in the literature,
because we excluded navicularis, penile, posterior, trau-
matic, lichen sclerosus, and failed hypospadias repair stric-
tures, which negatively influence DVIU outcomes.
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Fig. 2 – Kaplan-Meier plot depicting failure-free survival according to preop
We selected DVIU as the primary treatment for untreated
bulbar urethral strictures. The most cost-effective treatment
for short bulbar urethral strictures is a controversial topic.
Some authors reported that primary urethroplasty for short
bulbar strictures with is less costly than treatment with DVIU,
while others have suggested that the most cost-effective
strategy is to reserve urethroplasty for patients in whom
primary DVIU fails [26,27]. In our study, 60 patients (44.1%)
had strictures of 1–2 cm in length andthe success rate ofDVIU
as primary treatment on these patients was 73.3%. We don’t
performed evaluation of the cost-effective approach but we
believe that, as far as the clinical point of view is concerned,
this datajustifies the use of DVIU as primaryapproach inshort
bulbar stricture. Some authors reported that age at presenta-
tion, obesity, and idiopathic strictures were independent
factors of failure after DVIU for short bulbar strictures
[28]. In our present series patients, maximum flow at pre-
operative uroflowmetry was the only significant predictor of
surgical failure at multivariable analysis.

Of 51 failures (37.5%) after primary DVIU, 32 (62.7%) were
treated with a second urethrotomy, for which the success
rate was very poor (37.5%). These data strongly suggest that
after a primary DVIU failure, open urethroplasty should be
considered. Of the 51 primary DVIU failures, 19 (37.3%) were
treated with one-stage oral mucosa urethroplasty, with a
very high success rate of 94.7%. The success rate for oral
mucosa graft urethroplasty was also high for patients with
stricture recurrence after a second urethrotomy. Moreover,
we need consider that repeated transurethral manipulation
of a bulbar urethral stricture is associated with an increase
in stricture complexity and prolonged disease duration, as
reported by Hudak et al. [29]. We repeated DVIU in one
patient who underwent one-stage oral mucosa urethro-
plasty after failure of primary DVIU and the procedure
was successful. We cannot draw any conclusion because
only one case represents an anecdotial report, but other
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erative maximum flow (Qmax) at uroflowmetry (�5 vs 5–8 vs �8 ml/s).
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authors reporting on a series of 43 patients suggested that
DVIU might be a viable treatment option in selected patients
with very short strictures after failure of oral mucosa ure-
throplasty [30].

It is interesting to note that the time of failure recurrence
after primary DVIU is homogeneously distributed over time
and patients may develop stricture recurrence after many
years.

The main limitation of our study is the small sample size
for some of the data reported. Only one patient had stricture
etiology due to infection, only four patients were older than
70 yr, only eight were obese, and only five had follow-up
>10 yr (Table 1). A concern about the Qmax cutoff of >12 ml/
s we used might arise. Qmax normally differs by age and
gender and with pathologic conditions. Younger men pres-
ent with higher Qmax than their older counterparts, while
women have a higher Qmax than males. In cases of benign
prostatic hyperplasia, urinary flow generally decreases. The
Qmax lower acceptable limit is typically set to approximately
15 ml/s, but an arbitrary lower limit is often considered for
patients with urethral stricture disease.

Finally, we did not perform any correlation analysis using
a quality of life (QoL) questionnaire and no patient-reported
outcomes were considered, which limits the possibility of a
136 patients 85 success

51 failures

32 urethrotomies 19 urethroplasty

12 success20 failures

20 urethroplasty 

20 success

18 success 1 failure

1 urethrotomy

1 success

Fig. 4 – Flow chart of the treatment successes and failures.
“partial success” category for patient satisfaction with Qmax

>12 ml/s but poor QoL

5. Conclusions

The risk of surgical failure of internal urethrotomy for
untreated bulbar urethral strictures greatly depends on
preoperative maximum flow at uroflowmetry. Patients with
a pre-operative maximum flow greater than 8 ml/s have a
high probability of success when treated with internal
urethrotomy. The success rates of DVIU as a primary treat-
ment in patients with stricture lengths of 1–2 cm as com-
pared to longer strictures was really impressive and sta-
tistically significant. On the contrary, patients with a pre-
operative maximum flow smaller than 5 ml/s have a low
probability of success and may be considered for alternative
treatments such as urethroplasty, especially when affected
by long urethral strictures.
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