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Introduction

Urethral dilation and direct visual internal urethrotomy 
(DVIU) have  long been a  part  of  the  t reatment 
armamentarium for urethral stricture disease (USD). The 
success rate for these procedures is highly dependent upon 

stricture length, location, and the degree of spongiofibrosis. 
The greatest endoscopic success has been observed with 
bulbar urethral strictures less than 1 cm in length (1-3). 
Overall long-term success rates for short bulbar strictures 
(<2 cm) have been reported to be 35–70% for both dilation 
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and DVIU compared to 80–95% for urethroplasty (4-6). 
However, open reconstruction requires surgical expertise, 
general anesthesia with prolonged operative times, longer 
postoperative urethral catheterization, and higher risk of 
perioperative morbidity. For these reasons, the American 
Urological Association (AUA) 2016 Guideline on male 
USD states that surgeons may offer any of the above-stated 
techniques for the initial management of a short (<2 cm) 
bulbar urethral stricture (7).

The optimal management strategy for recurrent USD 
following urethroplasty remains undefined. Previous studies 
have established that repetitive endoscopic interventions 
in the absence of prior urethroplasty have failure rates 
exceeding 80% (8,9). Repetitive endoscopic treatment 
also places the patient at risk for development of longer, 
more complex strictures which would make a future open 
reconstruction more challenging (10). However, it is unclear 
if a less invasive treatment option would have similar failure 
rates or if it would be a viable solution in patients who have 
undergone complex open urethral reconstruction. 

As a tertiary referral center, we frequently encounter 
patients who have failed initial USD management. After 
failed bulbar urethroplasty, we have observed that these 
secondary strictures are often soft and pliable, which may 
make them amenable to reconfiguration. In lieu of DVIU, 
which may be associated with an exacerbation in scar 
formation and stricture complexity, balloon dilation has 
been of particular interest to us as a minimally invasive 
treatment strategy. In select circumstances, we have reserved 
salvage urethral balloon dilation as an alternative to formal 
secondary urethroplasty. Herein, we aim to evaluate the 
role and efficacy of endoscopic urethral balloon dilation for 
recurrent USD after failed urethroplasty.

Methods

In completing a retrospective review of our Institutional 
Review Board (IRB)-approved single-surgeon USD 
database, we identified patients who underwent balloon 
dilation procedures for bulbomembranous USD at our 
institution between 2007–2018. Patients who underwent a 
concomitant open or other endoscopic urethral procedure 
at the time of balloon dilation were excluded. Treatment 
failure was defined as the need for subsequent surgical 
intervention due to recurrent USD. 

All balloon dilations were performed with an 8-cm, 
24-French UroMax Ultra™ balloon dilator (Boston Scientific 
Corp.) over an Amplatz Super Stiff™ GuideWire (Boston 

Scientific Corp.). Each procedure was performed under direct 
vision, guided by a 16-French flexible cystoscope inserted 
alongside and parallel to the wire within the urethra. Direct 
visualization allowed for precise positioning of the balloon 
across the stricture and an atraumatic, controlled dilation. 
The balloon was left inflated for approximately 4 minutes 
at 20 atmospheres (ATM) of pressure. A 20 French Council 
tip catheter was placed over the wire to gravity drainage for 
48 hours postoperatively. 

Stricture characteristics including etiology, length, 
location, severity stage, and prior surgical procedures 
were compared between patients with and without balloon 
dilation treatment failure. Stricture staging was defined 
as previously described in the literature: stage 0 = no 
identifiable stricture, stage 1 = wide caliber stricture that 
easily allows scope passage, stage 2 = passable stricture but 
requires gentle dilation with a 16 French flexible cystoscope, 
stage 3 = impassable stricture with scope but lumen 
visible, and stage 4 = obliterative stricture with no visible 
lumen (11). Follow-up was defined as time from balloon 
dilation to most recent patient encounter as documented 
in the electronic medical record. Follow-up protocol for 
patients undergoing balloon dilation includes cystoscopy at 
three months, sooner if worse. Categorical variables were 
compared with the Fisher’s exact test. Continuous variables 
were compared with the Mann-Whitney U test. Parameters 
associated with treatment failure on univariate analysis 
were included in multivariable models of treatment failure. 
Specifically, overall history of prior treatment irrespective of 
type was evaluated. Italicized P values within the tables are 
<0.05 indicating that they are statistically significant.

Results

Patient characteristics

In total, 80 patients underwent balloon dilation procedures 
for bulbomembranous USD at our institution between 
2007–2018. The cohort was divided into two groups: those 
who failed balloon dilation (27 patients) vs. those without 
failure (53 patients). There were no significant differences 
between the groups with regards to basic demographic 
characteristics including age, body mass index (BMI), 
and medical co-morbidities (Table 1). However, there 
was a significant difference in percentage of patients with 
hematuria (P<0.05). In addition, it was noted that the 
follow-up was significantly higher in the failure group than 
the no-failure group (P<0.0001). Overall complications of 
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balloon dilation were uncommon (6/80, 7.5%) and tended 
to be minor in nature: urinary tract infection (1/80, 1.3%) 
and urinary retention (5/80, 6.3%) (Table 2).

Stricture characteristics and prior management

Stricture location, length, and stage were comparable 
between the two groups. The majority of USD in our 

cohort was located in the proximal bulbar urethra (48/80, 
60%). Distal bulbar and membranous strictures accounted 
for 13.8% (11/80) and 26.3% (21/80), respectively  
(Table 2). Median stricture length was 1 cm. Almost three-
quarters (59/80, 73.8%) of patients in our cohort had a 
severity stage 3 stricture. Over 75% of patients had some 
form of prior stricture treatment, including dilation (34/80, 
42.5%), DVIU (19/80, 23.8%), or urethroplasty (48/80, 

Table 1 Demographic and operative data for the cohort

Parameter No failure Failure P

Men undergoing balloon dilation 53 27 –

Age at balloon dilation, years 61 [50–73] 67 [57–74] 0.2

Body-mass index, kg/m2 28 [24–33] 29 [25–33] 0.5

Coronary artery disease, n (%) 15 [28] 10 [37] 0.5

COPD, n (%) 4 [8] 0 0.3

Hypertension, n (%) 24 [45] 17 [63] 0.2

Smoking history, n (%) 28 [53] 11 [41] 0.4

Type 2 diabetes, n (%) 11 [21] 6 [22] 0.9

History of, n (%)

Hypospadias 2 [4] 1 [4] 0.9

Iatrogenic urethral injury 3 [6] 5 [19] 0.1

Lichen sclerosus 0 1 [4] 0.3

Radiation 17 [32] 7 [26] 0.6

STI/UTI 12 [23] 13 [48] 0.02

Trauma 4 [8] 5 [19] 0.2

Idiopathic stricture, n (%) 23 [43] 7 [26] 0.1

Symptoms at presentation, n (%)

Acute renal injury 4 [8] 2 [7] 0.9

Bladder stone 8 [15] 2 [7] 0.5

Dysuria 12 [23] 5 [19] 0.8

Fistula 4 [8] 2 [7] 0.9

Hematuria 13 [25] 14 [52] 0.02

Urinary retention 12 [23] 5 [19] 0.8

UTI 15 [28] 14 [52] 0.05

Weak urinary stream 48 [91] 24 [89] 0.9

Follow up, months 1.7 [0.6–7.3] 8.4 [3.9–22.5] <0.0001

Continuous variables are presented as medians with interquartile ranges in square parentheses. COPD, chronic obstructive pulmonary 
disease. STI, sexually transmitted infection. UTI, urinary tract infection.
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60%) (Table 2). 

Balloon dilation outcomes

The overall success rate for balloon dilation of USD in 

our cohort was 66.3% (53/80). Failure rate of balloon 
dilation was higher in the group with prior treatment, 
namely prior dilations and prior urethroplasties (P<0.05). 
Failure cases were more likely to have strictures following 
urethroplasty (21/27, 78%) vs. 51% (27/53) in the no-

Table 2 Stricture and treatment characteristics

Parameter No failure Failure P

Location of stricture, n (%) 0.3

Distal bulbar urethra 5 [9] 6 [22]

Membranous urethra 14 [26] 7 [26]

Proximal bulbar urethra 34 [64] 14 [52]

Stricture length, cm* 1 [0.5–1] 0.7 [0.5–1.5] 0.9

Stricture stage, n (%)† 0.4

1 2 [4] 0

2 13 [25] 5 [19]

3 37 [71] 22 [81]

Second stricture, n (%) 0.2

Bladder neck contracture 3 [6] 1 [4]

Membranous urethra 0 1 [4]

Pendulous urethra 0 1 [4]

Any prior treatment, n (%) 36 [68] 25 [93] 0.01

Number of prior treatments 1 [0–3] 4 [1–6] 0.0003

Prior dilation 18 [34] 16 [59] 0.04

Number of previous dilations 0 [0–1] 1 [0–5] 0.005

Prior DVIU 10 [19] 9 [33] 0.2

Number of previous DVIUs 0 [0–0] 0 [0–1] 0.2

Prior urethroplasty, n (%) 27 [51] 21 [78] 0.03

Number of prior urethroplasties 1 [0–1] 1 [1–2] 0.004

With prior endoscopic interventions, n (%) 14 [26] 13 [48] 0.08

Time from symptoms to balloon dilation, yrs‡ 5.4 [1.0–10] 3.8 [0.5–32] 0.9

Complications of balloon dilation, n (%) 2 [4] 4 [15] 0.2

Infection 0 1 [4] 0.3

Urinary retention 2 [4] 3 [11] 0.3

Multiple balloon dilations 3 [6] 4 [15] 0.2

Self-catheterization post-procedure, n (%) 4 [8] 4 [15] 0.4

Continuous variables are presented as medians with interquartile ranges in square parentheses. *, available for 56 patients; †, unavailable  
for 1 patient; ‡, refers to the first balloon dilation, for patients who underwent multiple. DVIU, direct vision internal urethrotomy. IPSS,  
International Prostate Symptom Score.
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failure group (P=0.03). Among the 27/80 (33.8%) 
failures, median time to recurrence was 4 months (IQR,  
2–12 months). These patients had a greater incidence of 
prior stricture intervention (P=0.01) and number of prior 
interventions in general (P=0.0003). This group also had 
a greater incidence of prior urethroplasty specifically 
(P=0.04). On multivariable analysis, prior treatments were 
an independent risk factor for failure (P=0.0005) (Table 3). 
Overall, the failure rate of balloon dilation among those 
with prior urethroplasty is significantly greater than those 
without prior urethroplasty [21/48 (44%) vs. 6/32 (19%); 
P<0.05].

Discussion

We found that endoscopic balloon dilation performed 
poorly as a salvage management strategy for recurrent 
USD in our cohort. In our cohort, the failure rates for 
balloon dilation of strictures following urethroplasty was 
more than two times higher relative to those with no prior 
urethroplasty. Our results confirm the finding of previous 
studies—repetitive endoscopic management for anterior 
USD has a high rate of treatment failure (8,9). 

There are theoretical advantages to balloon dilation 
for the management of USD. This controlled dilation 
occurs by radial expansion which reduces shear trauma, 
bleeding, and may be better tolerated relative to sequential 
rigid dilation (12). It is a technically simple and efficient 
procedure, and has minimal recovery time. This enables it 
to easily be performed in the outpatient setting with a low 
incidence of complications. It can either be accomplished 
under direct vision or under fluoroscopic guidance with 

an “on-table” urethrogram (13-15). We chose to perform 
our dilations under direct vision, with the guidance of 
flexible urethroscopy, as we felt this gave us the best 
control and accuracy. Because of these advantages, many 
practicing urologists have adopted the concept of a 
“reconstructive surgical ladder”, which entails utilizing 
minimally invasive, endoscopic techniques before resorting 
to open reconstruction (16). This practice pattern is not 
supported by USD literature though and likely stems from 
inexperience with open reconstructive techniques.

It is well established that formal urethroplasty is the 
gold standard management strategy for USD and offers the 
greatest chance of cure. Repeat urethroplasties after a prior 
urethroplasty have shown comparable outcomes compared 
to patients who had only prior excisions (17). However, 
it requires surgical expertise, general anesthesia with 
prolonged operative times, longer postoperative urethral 
catheterization, higher risk of perioperative morbidity, 
and is the most invasive of the treatment options. After 
failed urethroplasty, all of these risks become even more 
apparent during salvage reconstruction compared to virgin 
cases. A short, simple endoscopic procedure can be an 
attractive management approach in this particular setting 
for patient and surgeon alike, especially in patients with 
multiple co-morbidities. Nonetheless, our data highlights 
the poor performance of balloon dilation as a salvage 
strategy and provides important prognostic information 
for reconstructive urologists and their patients for a fairly 
common clinical scenario. Balloon dilation will often 
only delay, but not obviate the need for salvage open 
reconstruction and should only be used in select situations 
when formal urethroplasty is not a feasible option. 

Table 3 Univariate and multivariable analysis of predictors of treatment failure, evaluating any prior treatment vs. none

Parameter Univariate P* Multivariable P

Age at balloon dilation, per year 1.02 (0.99–1.06) 0.1 – –

Distal bulbar stricture, yes/no 2.74 (0.75–9.99) 0.1 – –

History of STI or UTI, yes/no 3.17 (1.18–8.55) 0.02 1.83 (0.56–5.91) 0.3

Presented with hematuria, yes/no 3.23 (1.21–8.62) 0.02 3.00 (0.94–9.60) 0.06

Prior treatments, per procedure 1.36 (1.12–1.64) 0.0003 1.34 (1.10–1.64) 0.0005

Stricture length, per cm 0.97 (0.40–2.35) 0.9 – –

Parameters meeting statistical significance on univariate analysis were included in the multivariable model. For each parameter, odds 
ratios are presented with 95% confidence intervals. *, P values differ slightly from those in Tables 1 and 2 due to likelihood ratio tests 
being used for univariate and multivariable analysis here. STI, sexually transmitted infection. UTI, urinary tract infection.
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Limitations

As with any clinical study, ours is not without limitations. 
This is a single center retrospective study. A median follow-up 
period of 8.4 months may be insufficient to capture all failures 
and relevant complications even with an early median time 
to failure seen in our cohort. Our small sample size prevents 
widespread assertions regarding the true effectiveness of 
balloon dilation in the salvage setting, and these results should 
be confirmed with future studies. Given the retrospective 
nature, there may be a selection bias on patient selection for 
electing balloon dilation versus a formal reconstruction. Factors 
unforeseen in a retrospective review may better be elucidated 
in a prospective study. The details of any prior urethroplasty 
procedures were outside the scope of this paper and unavailable 
for analysis. Further, whether any topical balloon coating may 
improve upon these results remains to be seen.

Conclusions

Although balloon dilation is a minimally invasive endoscopic 
treatment strategy with many advantages, it performs 
poorly as a salvage strategy for recurrent urethral strictures 
after failed open urethral reconstruction. Balloon dilation 
should be utilized sparingly in this setting and reserved for 
those patients who are at a high surgical risk or unable to 
tolerate general anesthesia. 
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