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Purpose: We evaluated the success of minimally invasive management of lichen
sclerosus with topical and intraurethral clobetasol, as defined by improvement in
patient reported outcome measures and nonprogression to surgery.

Materials and Methods:We conducted a review of our prospective ongoing quality
improvement study to determine outcomes of our current standard practice for
males with penile and urethral biopsy proven lichen sclerosus. Data were collected
between 2011 and 2019, and included patient demographic information, medical
and surgical histories, and location and extent of lichen sclerosus related pathol-
ogy. The primary outcomes for this study were voiding function and voiding
related quality of life, and were assessed using the AUASS (American Urological
Association Symptom Score) and quality of life bother index, respectively.

Results: We identified 42 patients with biopsy proven lichen sclerosus related
urethral stricture disease. Of these patients 85.7% were treated with intraurethral
steroids alone and did not require surgical intervention. Median AUASS signifi-
cantly improved from 12 to 8, and median quality of life bother index improved from
4 (“mostly dissatisfied”) to 2 (“mostly satisfied”). Average stricture length of those
with penile urethral disease and bulbar urethral disease was 4.8 cm (SD 3.0) and
16.2 cm (SD 6.5), respectively. Median followup was 8.4 months (IQR 2.6e26.4).

Conclusions: Lichen sclerosus related urethral stricture disease can be effectively
managed with intraurethral steroids. This minimally invasive management
strategy improves patient reported voiding symptoms and voiding quality of life.
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LICHEN sclerosus is a chronic,
progressive, lymphocyte mediated in-
flammatory skin disease. The etiology of
LS is unclear, although it has been
linked to autoimmune diseases and the
Koebner phenomenon.1 Recent evidence
suggests that LSmay evolve as part of a
2-hit mechanism which involves under-
lying risk factors (eg elevated body mass
index, tobacco use) as well as urethral
trauma (eg catheterization).2

LS afflicts up to 1.4 per 100,000 men
and is predominantly diagnosed in
white men after the third decade of

life.3 It most commonly presents as
white plaques on the glans and pre-
puce that may cause pruritus, dyspar-
eunia and phimosis. Microscopically,
LS is characterized by hyperkeratosis
and epidermal atrophy with efface-
ment of the rete pegs.4

LS can extend to the meatus and
the rest of the urethra at rates of up to
37% and 20%, respectively. Extension
of LS into the urethra causes stricture
and can present with obstructive
symptoms that may ultimately prog-
ress to urinary retention.5

Abbreviations

and Acronyms

AUASS [ American Urological
Association Symptom Score

LS [ lichen sclerosus

LUTS [ lower urinary tract
symptoms

PROM [ patient reported
outcome measure

PU [ perineal urethrostomy

Qmax [ peak urinary flow rate

QOL [ quality of life

RUG [ retrograde urethrogram
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Management of LS related urethral stricture
consists of surgical and nonsurgical approaches.
Historically, surgical procedures have included sin-
gle and multiple stage substitution urethroplasty or
diversion with perineal urethrostomy. These inva-
sive procedures have varying degrees of reported
success and recurrence and are an imperfect man-
agement strategy.4,5

Our previous observational research demonstrated
an 89% success rate of intraurethral steroids for
management of urethral LS, with success defined as
not requiring operative management.4 Based on
these findings we hypothesized that patient reported
outcome measures centered on symptoms of obstruc-
tive uropathy and quality of life would improve after
an adequate treatment course with intraurethral
steroids in patients with LS. Thus, we sought to
evaluate the impact of intraurethral steroids on
PROMs in an institutional cohort of patients with LS.

METHODS

Study Design
We reviewed our prospective ongoing quality improvement
database to determine PROMs associated with intra-
urethral steroid application for males with penile and
urethral biopsy proven LS. Inclusion criteria specified
males 18 years or older who received care at our recon-
structive urology clinic from 2011 to 2019 and for whom
there was clinical suspicion for lichen sclerosus stricture.
Patients were excluded from analysis if they were unable to
give consent. Data included patient demographic informa-
tion such as age, body mass index and medical comorbid-
ities, and biopsy related information including pathology
reports and prior medical and surgical treatment history.
Specific histological criteria used to diagnose LS included
hyperkeratosis, epidermal atrophy, rete effacement and
lymphocytic infiltration. In order to perform the biopsy the
urethral stricture was dilated, a cystoscope was introduced
into the urethra, and biopsy was obtained with cold cup
biopsy forceps under direct vision and no cautery. Extent of
intraurethral manifestation of LS disease was determined
by clinical imaging studies including RUG and cystoscopy
(fig. 1). Urethral involvement was classified according to
the most proximal aspect of stricture identified (ie a pan-
urethral stricture with involvement from bulbar urethra to
the meatus was classified as a bulbar stricture).

After diagnosis was confirmed, all patients were started
on our institutional LS protocol. For patients with external
manifestations of LS, the protocol includes application of
topical 0.05% clobetasol cream twice daily for 4 to 8 weeks,
then on an as needed basis (fig. 2). For those with urethral
involvement the protocol mandates intraurethral applica-
tion of 0.05% clobetasol cream with a lubricated delivery
vehicle (ie straight catheter, meatal dilator) once daily for
1 week, every other day for 2 weeks, every third day for
3 weeks, every fourth day for 4 weeks, and then on an as
needed basis for voiding symptoms. This method can also
be considered periodic self-dilation with steroid applica-
tion.4 Catheter sizes ranged from 10 to 16Fr and most men

chose to use a 14Fr straight catheter. This dosing and
length of treatment are consistent with the U.S. Food and
Drug Administration labeling of 0.05% clobetasol propio-
nate cream for use for this type of skin disorder.6 The
current algorithm has been modified slightly from that
previously reported by our group to reflect once daily
application and to acknowledge the value of self-titration
by the patient.4

Outcome Measures
The 2 primary outcomes for this study were voiding func-
tion and voiding related QOL. Voiding function was
assessed using the AUASS, a validated measure of disease
specific health status.7 Voiding related QOL was assessed
using the AUASS QOL bother index, which measures

Figure 1. RUG demonstrating continuous stricture of penile

urethra.

Figure 2. Algorithm to manage biopsy proven LS in males.

Asterisk indicates decrease to every other day for 2 weeks,

then every third day for 3 weeks, then every fourth day for 4

weeks, then on as needed basis for voiding symptoms.

Dagger indicates decrease to as needed basis for external

disease.
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patient reported disease specific QOL on a Likert style
scale from 0 (“delighted”) to 6 (“terrible”).

Data Analysis
Descriptive statistics were used to summarize the study
cohort. Change in median AUASS and median QOL index
before and after intervention was assessed with the Wil-
coxon signed rank test. To better assess long-term impact
we performed a subgroup analysis that excluded patients
without at least 1 month of followup after biopsy. An
alpha of 0.05 and 95% CIs were used as criteria for sta-
tistical significance. All analyses were performed using
Stata� version 13.1.

RESULTS
Of the 60 patients who underwent biopsy for clini-
cally suspected LS 52 (87%) had biopsy proven LS.
Ten patients had LS involvement limited to the glans
or foreskin, while the remaining 42 (80.8%) had
urethral involvement. Demographic data are sum-
marized in table 1. Average patient age was 51.3
years (SD 13.4), median age was 53 years and the
majority (73.8%) were white.

Before referral 8 patients (19.0%) had received
medical treatment for LS. Four (9.5%) were treated
with topical clobetasol while 4 (9.5%) were treated
with other topical agents (ie triamcinolone, testos-
terone). In contrast, the majority of patients (83.3%)
had undergone surgical management for LS disease
before referral. Prior procedures included direct
vision internal urethrotomy, urethral dilation,
circumcision and urethroplasty, among others.

Five patients (11.9%) in our cohort had urethral
disease limited to the meatus, 15 (35.7%) had dis-
ease extending proximally to the penile urethra and
22 (52.4%) had strictures involving the bulbar ure-
thra. Average stricture length in those with penile
urethral disease and bulbar urethral disease was
4.8 cm (SD 3.0) and 16.2 cm (SD 6.5), respectively.

The majority of patients (85.7%) were treated with
clobetasol alone without the need for further surgical
intervention (table 2). One patient (2.4%) underwent
circumcision and 1 (2.4%) underwent meatal dila-
tion. In addition, 1 patient (2.4%) underwent ure-
throplasty for LS management. This patient had a
remote history of anterior urethroplasty at another
facility prior to referral. Three patients (7.1%) un-
derwent PU for LS management. All had histories of
recurrent strictures refractory to dilation and/or
other invasive procedures (ie meatotomy, complex
anterior urethroplasty) and none had tried intra-
urethral clobetasol prior to surgery. After surgery
they were instructed to apply clobetasol to the glans
and around the PU site for 4 weeks.

In the men treated with intraurethral steroids alone
(85.7%) there was significant improvement in AUASS
and QOL index (fig. 3). Median AUASS before starting
clobetasol was 12 (IQR 5e23) and improved to 8 (IQR
4e16) with treatment (p[0.017). Median QOL score
before clobetasol was 4 (“mostly dissatisfied,” IQR 3e6)
and improved to 2 (“mostly satisfied,” IQR 1e3) with
treatment (p <0.001). Questionnaires were completed
by 84% of patients who presented for followup visits.
Peak urinary flow rate increased after intervention
with intraurethral steroids. Median Qmax rate
improved from 6 ml per minute (IQR 3e9) to 12 ml per
minute (IQR 7e14, p[0.04).

Median followup was 8.4 months (IQR 2.6e26.4).
In the subgroup that excluded patients who did not
complete at least 1 month of followup after biopsy,
median followup increased to 15.6 months (IQR
5.8e33.0). In this subgroup AUASS improved from a
median of 16 (IQR 6e26) to 7 (IQR 3e12) with
treatment (p[0.003). QOL index improved from a
median of 5 (“unhappy,” IQR 3e6) to 2 (“mostly
satisfied,” IQR 1e3) after treatment (p <0.001).

Verrucous carcinoma of the glans developed in 1
patient (2.4%) during followup. After biopsy confir-
mation he was instructed to cease applying clobeta-
sol topically but to continue applying intraurethrally.

Table 1. Study cohort characteristics

Av age (SD) 51.3 (13.4)
Mean kg/m2 body mass index (SD) 34.1 (6.7)
Mean mos followup (SD) 18.6 (24.2)
No. race (%):

White 31 (73.8)
Black 4 (9.5)
Unknown 7 (16.7)

No. diabetes (%):
Yes 8 (19.0)
No 34 (81.0)

No. hypertension (%):
Yes 19 (45.2)
No 23 (54.8)

No. tobacco use (%):
Current 7 (16.7)
Former 13 (30.9)
Never 22 (52.4)

No. operations before referral (%):
Yes 35 (83.3)
No 7 (16.7)

No. medical therapy before referral (%):
Yes 8 (19.0)
No 32 (81.0)

No. areas involved (%):
Urethral meatus 5 (11.9)
Penile urethra 15 (35.7)
Bulbar urethra 22 (52.4)

Mean cm stricture length (SD):
Penile urethra only 4.8 (3.0)
Bulbar involvement 16.2 (6.5)
Overall cohort 11.5 (7.7)

Table 2. Description of LS treatment

No. (%)

External þ intraurethral clobetasol only 36 (85.7)
Extended meatotomy 1 (2.4)
Perineal urethrostomy 3 (7.1)
Circumcision 1 (2.4)
Urethroplasty 1 (2.4)
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He ultimately underwent circumcision and laser
ablation of penile tumors.

DISCUSSION
To our knowledge, this is the first report examining
PROMs in patients with LS treated with topical and
intraurethral clobetasol. We have previously shown
that intraurethral steroids are an effective method
for managing LS related urethral stricture.4 How-
ever, no studies to date have assessed PROMs before
and after intraurethral steroid management for LS.
These data clearly indicate that voiding related QOL
in these patients is significantly improved.

We used the AUASS as a measure of voiding
symptoms and voiding QOL. The AUASS is a vali-
dated tool for the evaluation of LUTS common to
conditions such as benign prostatic hyperplasia and
urethral stricture. It is reliable and internally
consistent, and has a significant association with
other physiological parameters used to evaluate
obstructive uropathy, such as urinary flow rate.7

While not specific for urethral stricture disease or LS
associated stricture, the AUASS can effectively pre-
dict recurrent urethral stricture in patients with a
known stricture and can be used to guide stricture
management.8 Collecting AUASS data before and
after intervention allowed us to track clinical
improvement as well as improvement in patient re-
ported QOL. Moving forward, we will use the USSIM
(Urethral Stricture Symptoms and Impact Measure),
a comprehensive PROM that better addresses the
most important symptoms and aspects of urethral
stricture disease that afflicts our cohort.9,10

Our results suggest that early identification of LS
involvement in urethral stricture disease is critical
to guide management and improve patient reported
voiding symptoms and voiding QOL.

LS related stricture disease differs from urethral
strictures that are idiopathic or traumatic in nature.
Although the etiology of LS is incompletely under-
stood at this point, it is known that LS is a chronic,
progressive, inflammatory disease that has been
linked to autoimmune diseases and the Koebner
phenomenon. Therefore, it may be exacerbated by
repeated physical insult (ie surgical manipula-
tion).2,11 LS typically arises at the meatus and pro-
gresses proximally in a continuous fashion, although
lichen sclerosus can occasionally arise in isolated
bulbar strictures.4,12 Indeed, most of our patients
with bulbar involvement had panurethral strictures
and no patient in our cohort had significant skip le-
sions, meaning normal penile urethra but then a
bulbar stricture that needed to be biopsied for LS. LS
strictures typically involve the penile urethra, which
increases the risk of stricture recurrence and neces-
sitates more complex repair.2 A recent systematic
review highlighted LS in the ULTRA-L classification
of anterior urethral stricture, suggesting the impor-
tance of identifying LS in order to properly manage
these unique urethral strictures.5,13

The gold standard was previously considered sur-
gical treatment with replacement of the entire
involved area with extragenital skin grafts (ie buccal
mucosa) thought to be resistant to LS.5,14,15 However,
more recent studies have shown that LS can manifest
in extragenital skin grafts with high recurrence rates
and that the adjusted odds of urethroplasty surgical

Figure 3. AUASS before and after intervention with intraurethral clobetasol
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failure are higher for urethral stricture disease with
LS involvement.2,16,17 There are differences in re-
ported surgical outcomes and recurrence rates asso-
ciated with procedures such as single stage
urethroplasty, 2-stage urethroplasty and PU.5 Our
experience is that urethroplasty in patients with LS
has a much higher rate of stricture recurrence on
long-term followup. Current evidence suggests that
there is no overall surgical panacea for this relent-
lessly progressive process.

Although we offer intraurethral steroids to all
men with evidence of LS associated urethral stric-
ture, 3 of our patients ultimately pursued PU
directly. PU may be a preferred option for older
patients with longer strictures, men who are un-
willing or unable to self-catheterize, or patients who
have already adapted to seated voiding and who are
less concerned with the impact of PU on sexual
function.18,19

We have previously shown that treatment with
intraurethral steroids has success rates comparable
to those of surgical approaches.4 Our success rate in
the present study, defined as nonprogression to sur-
gical intervention, was 85.7%. Moreover, the present
study adds to the evidence supporting intraurethral
steroids as effective management for LS by reporting
patient reported satisfaction with this type of man-
agement. Using intraurethral steroids as the initial
step in the management of LS related strictures does
not exclude the possibility of future surgical in-
terventions in the event of refractory disease or pa-
tient dissatisfaction. Thus, it is reasonable to attempt
this conservative management option, which has also
been shown to ameliorate histopathological features
of LS, and spare patients a complex, often staged
repair.20

Given the malignant potential of LS, biopsy is
guideline recommended in cases of clinical uncer-
tainty or atypical features on examination.1 As
such, we promote long-term annual followup for
patients with LS. Annual physical examination
should include thorough examination of the penis,
meatus and inguinal lymph nodes. Repeat biopsy is
warranted in the setting of new physical exami-
nation findings that are concerning for disease
progression (ie suspicious lesion, growing lesion
refractory to treatment, lymphadenopathy).4 In
patients with LS in whom penile carcinoma ulti-
mately develops, topical steroids should be
ceased.21

We present novel evidence that management of
LS related urethral stricture with intraurethral
steroids is an effective treatment strategy and
improves voiding symptoms and voiding QOL.
Based on our results, we recommend that clini-
cians adopt our algorithm when they clinically

suspect LS as the etiology of urethral stricture
disease.22

Strengths of the present study include use of an
algorithmic approach with thorough evaluation of LS
related pathology which included biopsy, physical
examination and RUG. PROMs before and after
intervention allowed us to evaluate patient reported
improvement in disease burden. Limitations include
the retrospective nature of our study, which relied on
consistent coding and data entry. Our algorithmic
approach may have reduced the number of patients
who would have otherwise undergone surgical
repair. Thus, there was insufficient power to statis-
tically compare surgically and nonsurgically treated
patients. Stratifying improvement in AUASS by
LUTS severity (ie mild, moderate, severe) was also
underpowered, although those with moderate and
severe LUTS before intervention experienced
improvement after steroid treatment. As a tertiary
reconstructive urology clinic, we rely on patient
referral and, thus, our results are at increased risk
for referral bias. We initially sought to combine
AUASS with Qmax to evaluate voiding function.
While we did find an improvement in median Qmax

after treatment, less than half of our patients (42%)
had these data available, making this subgroup
analysis difficult to relate to any definitive conclu-
sions.8 Ten patients in our cohort had followup times
of less than 1 month, which negatively skewed me-
dian followup times. Our subsequent subgroup
analysis excluding these patients (median followup
15.6 months) more accurately captures the consis-
tent followup by the vast majority of our patients
while maintaining significant improvement in
AUASS and QOL index. Lastly, the AUASS and QOL
index were designed for benign prostatic hyperplasia
and, therefore, may not capture global QOL issues in
patients with LS (voiding, cosmesis and sexual
function).7

Future directions include a randomized
controlled trial to evaluate the efficacy of intra-
urethral steroids alone vs control vs different
types of surgical intervention with pre-urethral
and post-urethral disease specific PROMs such as
the USSIM.

CONCLUSION
Our study demonstrates that LS related urethral
stricture can be effectively managed with intra-
urethral steroids, and that such management im-
proves patient reported voiding symptoms and
voiding QOL. In patients with biopsy proven LS
an intraurethral steroid regimen as outlined in
our algorithm should be considered first line
therapy.
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