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Abstract

Purpose: Little published data exist on the impact of urethral stricture surgery on urinary
urgency. We evaluated urinary urgency and urge incontinence before and after anterior
urethroplasty.

Materials and Methods: Male patients who underwent 1-stage anterior urethroplasty were
retrospectively identified at 8 centers. Patients with preoperative and 2-month or greater
postoperative subjective urinary urgency assessments were included in study. Patients who
received anticholinergic medications preoperatively were excluded. Univariate and multivariate
analysis was done to analyze the association of patient characteristics with preoperative and
postoperative symptoms as well as improvement or worsening of symptoms after surgery.

Results: Symptom and followup data on urgency and urge incontinence were available in in 439
and 305 patients, respectively. Preoperatively 58% of the men reported urgency and 31% reported
urge incontinence. Postoperatively this decreased to 40% of men for urgency and 12% for urge
incontinence (each p <0.01). Of the men 37% reported improvement in urgency and 74%
experienced improvement in urge incontinence. Few of those without preoperative symptoms
showed worse symptoms, including urgency in 9% and urge incontinence in 5%. New urgency
was more likely to develop in men with a higher body mass index (OR 1.09, p = 0.02). Men with
stricture recurrence were less likely to show improvement in urgency (OR 0.24, p = 0.03). Older
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men were more likely to have new urge incontinence (OR 1.06, p = 0.01) and less likely to notice
improvement in urge symptoms (OR 0.92, p <0.01).

Conclusions: The prevalence of urgency and urge incontinence in male patients with anterior
urethral stricture is high. The majority of men experience symptom stability or improvement in
urinary urge symptoms following anterior urethroplasty.

Keywords

urethra; urinary bladder; overactive; lower urinary tract symptoms; urethral stricture; urinary
incontinence; urge

Symptoms of urinary urgency or urge incontinence may develop in men with longstanding
urethral stricture disease as a result of detrusor instability caused by chronic urinary
obstruction. In these circumstances chronically increased post-void residual urine in the
bladder could result in fibrotic changes to the bladder, ultimately causing decreased
compliance and functionally smaller storage capacity. Furthermore, high residual urine
could also predispose to chronic urinary infections, which could result in urge related
symptoms. However, sparse data exist on the prevalence of urgency symptoms among
patients with stricture.! One retrospective study of patients who presented with urethral
stricture and a prior history of hypospadias repair showed that at presentation 82%
manifested voiding symptoms, including dysuria, stream spraying, straining, sense of
complete emptying, weak stream, frequency and urgency.?

Most large series of patients treated with urethroplasty have not specifically addressed
storage symptoms such as urinary urgency or urge incontinence preoperative or
postoperatively.3—® Recently, a single surgeon series evaluated 42 men with overactivity
symptoms before and after urethroplasty, demonstrating that two-thirds reported
preoperative overactivity symptoms.® Of the 28 men with preoperative symptoms 25
reported symptom improvement and 1 had worse symptoms with an overall 54% median
reduction in overactivity symptoms in the cohort. Apart from this small, single surgeon
series to our knowledge the true rates of underlying urgency related symptoms and the effect
of urethroplasty on these symptoms are unknown.

It is important to understand the impact of urethroplasty on urinary urgency symptoms to
counsel patients and guide patient expectations. In this study we sought to evaluate urinary
urgency and urge incontinence before and after anterior urethroplasty. We hypothesized that
men with urethral stricture disease who experienced urinary urgency symptoms
preoperatively would have a reduction in symptoms after anterior urethroplasty.

METHODS

Men with urethral stricture disease who underwent 1-stage anterior urethroplasty between
September 1, 2010 and September 1, 2015 were retrospectively identified from 8 centers in
TURNS (Trauma and Urologic Reconstruction Network of Surgeons). Data were collected
from a multicenter prospectively maintained database. The 449 and 309 men who had
completed assessment of urgency 449 and urge incontinence, respectively, preoperatively
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and 2-months or more postoperatively were included in analysis. Ten men with urgency and
4 with urge incontinence who received anticholinergic medications before urethroplasty
were excluded.

To assess urgency symptoms patients were asked a validated question from CLSS,’ that is
how often they experienced “a sudden strong desire to urinate, which is difficult to
postpone.” Responses were graded on a Likert scale of 0 to 3, including 0—no, 1—rarely, 2
—sometimes and 3—often. They were asked a question from AUA S, that is how often they
“found it difficult to postpone urination.” Responses were graded on a Likert scale of 0 to 5,
including 0—not at all, 1—less than 1 in 5 times, 2—Iess than half the time, 3—about half
the time, 4—more than half the time and 5—almost always.8

Items related to urine urge and urge incontinence from 2 patient reported outcome measures
were used due to a change in the survey instrument used by TURNS surgeons. To correlate
the 2 items the AUA SI item was transposed to the CLSS item with a AUA Sl score of 0
correlating to a CLSS score of 0, 1 correlating to 1, 2 or 3 correlating to 2 and 4 or 5
correlating to 3, respectively.

To assess urge incontinence symptoms all patients were asked a validated question from the
CLSS outcome measure, that is how often each one experienced “leaking of urine because
you cannot hold it.” Responses were graded on a Likert scale of 0 to 3, including 0—no, 1—
rarely, 2—sometimes and 3—often. Since there is no item in the AUA SI about urge
incontinence, only responses from CLSS were assessed.

Patients were administered the outcome measures before and 2 months or more after
surgery. For patients with multiple postoperative evaluations the most recent postoperative
symptom score (the score at the furthest date from surgery) was used.

To evaluate the presence of urinary urgency and urge incontinence as an outcome symptoms
were dichotomized with responses occurring never or rarely (CLSS score 0 or 1) considered
absent and symptoms occurring sometimes or often (CLSS score 2 or 3) considered present.
Improvement of symptoms from preoperative to postoperative time points was defined as
moving from present to absent symptoms. Worsening symptoms from preoperative to
postoperative time points was defined as moving from absent to present symptoms.
Outcomes were dichotomized as we believed it to be more clinically relevant. For example,
a change in urgency score of 0 (never) to 1 (rarely) did not seem to be as clinically relevant
as a change from never or rarely having symptoms to sometimes or often having symptoms.
Similarly, we did not think that an improvement from a score of 3 (often) to 2 (sometimes)
represented a clinically significant difference.

Univariate analysis was performed to evaluate the association of patient demographic
characteristics with preoperative and postoperative urge related symptoms as well as
improvement or worsening of urge related symptoms. Stricture recurrence was defined as
the need for an adjuvant procedure to maintain urethral patency. Statistical analysis included
univariate analysis using the chi-square test with the Fisher test as necessary for small cell
sizes as well as the t-test, ANOVA and logistic regression to determine ORs. Multivariate
logistic regression analysis was performed using variables significant on univariate analysis
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when more than 1 predictor was significant on univariate analysis. STATA®, version 13 was
used for analysis with 2-tailed p <0.05 considered significant.

Urinary Urgency

The 439 men with complete urinary urgency followup data were included in the final cohort
analysis. Mean followup was 15.3 months (range 2.0 to 79.5). Of the cohort 58% reported
having urgency preoperatively compared to 40% who reported symptoms postoperatively (p
<0.01). Compared to patients with urgency symptoms preoperatively those without
preoperative urgency were more likely to have a bulbar stricture (p <0.01) and undergo
buccal urethroplasty (p = 0.01) or a penile fasciocutaneous flap procedure (p = 0.02) on
univariate analysis (table 1). All of these predictors remained significant on multivariate
analysis (bulbar stricture p <0.01, buccal urethroplasty p = 0.01 and penile fasciocutaneous
flap p = 0.02). Compared to patients with postoperative urgency symptoms those without
postoperative urgency were more likely to have a bulbar stricture (p = 0.01) and less likely to
have stricture recurrence (p = 0.01). These predictors remained significant on multivariate
analysis (bulbar stricture p = 0.04 and stricture recurrence p = 0.02).

When evaluating a change in urgency symptoms after urethroplasty, 21% of men overall
noticed improvement, symptoms remained stable in 75% and symptoms worsened in 4%
(fig. 1). Of men with urgency preoperatively 37% noticed symptom improvement. Men who
experienced recurrence were less likely to have symptom improvement on univariate
analysis (OR 0.24, p = 0.03, table 2). Of men who did not have urgency preoperatively 9%
noticed symptom worsening. Men with a higher BMI were more likely to have symptom
worsening after urethroplasty on univariate analysis (for each additional BMI unit OR 1.09,
p =0.02).

Urinary Urge Incontinence

The 305 men with complete urge incontinence followup data were included in the final
cohort analysis. Mean followup was 9.2 months (range 2.3 to 52.5). Preoperatively, 31% of
the cohort reported having urge incontinence symptoms compared to 12% who reported
symptoms postoperatively (p <0.01). Compared to patients without preoperative urge
incontinence symptoms those with preoperative urge incontinence were more likely to be
older (p <0.01), have a longer stricture (p = 0.02) and be less likely to have a bulbar stricture
(p = 0.01) on univariate analysis (table 3). On multivariate analysis only age remained a
significant predictor (for each additional year of age OR 1.02, p = 0.03). Compared to
patients without postoperative urinary urge incontinence those with postoperative urge
incontinence were significantly more likely to be older (p <0.01).

When evaluating a change in urge incontinence symptoms after anterior urethroplasty, 23%
of men noticed improvement, symptoms remained stable in 73% and symptoms worsened in
4% (fig. 2). Of men who had urge incontinence preoperatively 74% noticed symptom
improvement after urethroplasty. Older men were less likely to experience symptom
improvement on univariate analysis (for each additional year of age OR 0.92, p <0.01, table
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2). Of men who did not have urge incontinence preoperatively 5% noticed symptom
worsening after urethroplasty. On univariate analysis urge incontinence symptoms were
more likely to develop after urethroplasty in older men (OR 1.06 for each additional year of
age, p =0.01).

DISCUSSION

We noted a high prevalence of urgency and urge incontinence among patients with urethral
stricture before anterior urethroplasty. Several large studies have sought to determine the
prevalence of urgency symptoms in the general population. The SIFO (Swedish Institute for
Opinion Surveys) study showed that 16.6% of the general population experienced symptoms
of overactive bladder with urgency in 54% and urge incontinence in 36%.2 Similarly, the
NOBLE (National Overactive Bladder Evaluation) study revealed that the prevalence of
overactive bladder in men was 16.0% and the prevalence of men with overactive bladder and
urge incontinence was 2.6%.19 The EPIC study, which specifically evaluated symptoms of
urgency and urge incontinence, demonstrated that 10.8% of men experienced urgency and
only 1.2% experienced urge incontinence.1! In contrast, in our population of male patients
with anterior urethral stricture we found that more than 50% experienced significant urgency
and almost a third experienced significant urge incontinence at presentation. Our data echo a
recent single surgeon series that showed a 67% incidence of clinically significant overactive
bladder symptoms among patients with stricture.®

Age was an important predictor of urge incontinence. We noted that urge incontinence was a
more common presenting symptom among men with increasing age and older men were
more likely to experience postoperative symptoms as well. These findings echo data from
population based studies showing an increasing prevalence of urgency and urge incontinence
with age.®-11 This was further validated in our evaluation of a change in urge incontinence
after urethroplasty. We found that older age was associated with a higher likelihood of worse
symptoms and a lower likelihood of symptom improvement after urethroplasty.

Given the high preponderance of urgency and urge incontinence among patients with
stricture, it is important to understand the effect of anterior urethroplasty on these symptoms
to improve patient counseling and set appropriate patient expectations. Our data show that
many men with urge related symptoms, whether urgency or urge incontinence, will
experience symptom improvement after anterior urethroplasty. Overall 91% of men
demonstrated stable or improved urgency symptoms and 96% had stable or improved urge
incontinence symptoms. Patients were more likely to experience improvement in urgency
symptoms if stricture did not recur. Because so many men with stricture reported significant
urgency symptoms at presentation, it makes sense that while symptoms may improve in the
short term after repair, patients might ultimately experience a relapse in urgency symptoms
if the stricture recurs.

Few patients demonstrated new or worse symptoms after surgery. We found that BMI
correlated with worse urgency symptoms after anterior urethroplasty. To our knowledge
these findings have not been previously studied in men but they echo data from studies in
women showing that urgency symptoms are more common in patients with a higher BMI.
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12,13 1n addition, although our data were not robust enough to evaluate predictors such as a
history of radiation or prostate surgery, it is likely that such factors also have a role in
worsening urinary urgency or urge incontinence. These other previous treatments or possible
contributing comorbidities are also important aspects to keep in mind when counseling these
patients about expectations following surgery.

Urgency and urge incontinence have a significant impact on quality of life. Overactive
bladder symptoms and urge incontinence have been associated with poorer health related
quality of life scores, higher depression scores and poorer quality of sleep scores compared
to those of matched controls.19 Furthermore, overactive bladder has been associated with a
higher risk of injury in a fall and more self-reported urinary tract infections, and it represents
a significant cost to the health care system.24-16 Qur results suggest that anterior
urethroplasty may improve patient overall quality of life merely by improving urgency and
urge incontinence symptoms.

This study has several limitations, including the main limitation of incomplete data in our
data set, which precluded us from analyzing several potentially important comorbidities as
predictors of urge related symptoms. For example, we did not have enough power to report
the presence of diabetes, benign prostatic hyperplasia, a history of transurethral prostate
resection, or a history of radiation or surgery for prostate cancer. Upon review of these
comorbidities in our data set we believed that the low prevalence and the lack of significance
on univariate analysis reflected incomplete data entry rather than a true representation of the
cohort.

In addition, we only had full urge related symptom followup data on a subset of patients in
our database. Additionally, a minority of patients with urgency data used the validated
urgency question from the AUA SI rather than the CLSS questionnaire, which required
transposition to the CLSS Likert scale. The CLSS assessment uses a Likert ranking of 0 to 3.
A wider Likert scale may have allowed for more detailed analysis of urge related symptoms.

This study also has many strengths. The data were compiled from multiple institutions
where patient reported outcome measures were used before and after surgery. We also report
the medium term duration of symptom assessment followup after urethroplasty. In our
urgency cohort only 15 of 439 patients had less than 3-month followup at the time of patient
reported outcome measure completion. In our urge incontinence cohort only 18 of 305
patients had less than 3-month followup at the time of patient reported outcome measure
completion.

To our knowledge our study represents the largest experience to date that provides not only
data on changes in urge and urge incontinence after urethroplasty but also robust baseline
prevalence data. With longer followup after urethroplasty we may even see a higher
proportion of patients with improved symptoms if we believe that detrusor remodeling
occurs after the relief of obstruction.
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CONCLUSIONS

Urinary urgency and urge incontinence are prevalent in men with anterior urethral stricture
disease. Men with a bulbar stricture are more likely to experience urgency symptoms
preoperatively and postoperatively. Fortunately, symptom improvement or stability is seen in
the majority of men after anterior urethroplasty. Men with a higher BMI are more likely to
experience new urgency after urethroplasty and those in whom stricture recurs are less likely
to experience symptom improvement after urethroplasty. Older men are more likely to have
urge incontinence symptoms preoperatively and postoperatively. Those who are older are
more likely to have new symptoms and less likely to experience improvement in urge
incontinence after urethroplasty.

Abbreviations and Acronyms

AUA S American Urological Association Symptom Index

BMI body mass index

CLSS Core Lower Urinary Tract Symptom Score
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Figure 1.

Change in urgency symptoms after anterior urethroplasty. Patients were asked how often
they experienced sudden strong desire to urinate that was difficult to postpone, which was
graded on CLSS Likert scale, including 0—never, 1—rarely, 2—sometimes and 3—often.
Patients were asked how often they found it difficult to postpone urination, which was
graded on AUA SI Likert scale, including 0—not at all, 1—Iless than 1 in 5 times, 2—Iless
than half time, 3—about half time, 4—more than half time and 5—almost always. AUA SI
score O correlates to CLSS score 0, 1 correlates to 1, 2 or 3 correlates to 2 and 4 or 5
correlates to 3, respectively.
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Change in urge incontinence symptoms after anterior urethroplasty. To assess urge

incontinence symptoms patients were asked how often they experienced urine leaking
because of inability to hold urine, which was graded on Likert scale, including 0—never, 1
—rarely, 2—some and 3—often.
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