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KEY POINTS
 Lichen sclerosis is a chronic inflammatory skin disease with a variable presentation commonly
affecting the anogenital area in both men and women.
 Management of urogenital lichen sclerosis is predicated on the extent of disease.
 Most patients can be treated with conservative therapies consisting of minimally invasive surgical
techniques and potent topical steroids.
 Surgical intervention may be indicated when the disease process is extensive or recalcitrant to conservative therapy.
 Perineal urethrostomy is an attractive option with high patient satisfaction for extensive urethral
lichen sclerosis in patients who are unwilling or unfit for 2-stage repair.

Lichen sclerosis (LS), previously termed balanitis
xerotica obliterans, is a chronic inflammatory skin
disease commonly affecting the anogenital area
in both men and women. In 1976, the International
Society for the Study of Vulvovaginal Disease
concluded that the terminology LS should be
adopted for men and women.1 In men, it
commonly manifests in excess of simple balanitis,
hence the accepted change in terminology. The
presentation of LS in both men and women is variable and ranges from a focal disease process to
an extensive degree of involvement presenting in
childhood or adulthood. It may extend beyond
the glans penis and affect the penile shaft skin,
urethral meatus, and urethra.2,3 Consequently,
the diverse presentation means diverse treatment

is necessary with variable success rates. A higher
predilection of LS in women compared with men is
well established. Urethral involvement of LS is
largely seen in men, however.4 The extent of urethral disease may be limited to the urethral meatus
or progress to panurethral involvement.
In this article, the authors describe the presentation, pathogenesis, epidemiology, and their current management algorithm for male patients
with LS.

PRESENTATION
Genital involvement with LS may present with local
pruritus, dysuria, phimosis, paraphimosis, fissures, whitish skin, and bothersome lower urinary
tract symptoms (LUTS) when the urethra is
involved (Fig. 1). Riddell and colleagues5 reported
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Fig. 1. Variable presentation of LS. (A) Whitish discoloration, with foreskin fissuring and glanular irritation. (B)
Phimosis, skin thinning, glanular and preputial irritation. (C) Buried penis, penile entrapment, dense scarring.

common symptoms in patients diagnosed with LS.
Tight foreskin was noted in 25.8%, pruritus in
18%, painful erections in 13.6%, and cracking
and bleeding in 9.1%. Up to 19.7% of patients reported difficulty passing urine, which raises
concern for either meatal or urethral involvement.
Chronic inflammatory changes may be associated
with genital ulceration and superimposed infections. Significant scarring and genital deformation
may be noted as a consequence.

PATHOGENESIS
LS is characterized microscopically by the presence of hyperkeratosis, thinning of the epidermis,
loss of rete pegs, and collagen deposition in the
dermis (Fig. 2). A histiocytic or lymphocytic infiltrate is also noted and has led to the theory of an

inflammatory cause.6,7 A variety of precipitating
factors, including autoimmune processes, infections, and trauma, have also been suggested to
contribute to the development of LS.

Autoimmunity
Immune-related dysregulation has been suggested as the cause of LS. Histopathologic findings of abnormal T-cell clones in the lymphocytic
infiltrate of tissue affected by LS argue for autoimmune dysregulation as the underlying factor leading to pathogenesis.8 Attempts at identification of
a putative antigen suggest that extracellular matrix
protein 1 (ECM1) may play a role. Initially, this was
suggested by the overlapping dermatologic
clinical and histologic findings between lipoid
proteinosis and LS. Lipoid proteinosis is an
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Trauma
The Koebner phenomenon is described as dermal
lesions arising from trauma and has been suggested as a cause for LS.15 Various reports suggest the development of LS after circumcision at
suture lines as well as following sunburns and radiation therapy.4,16,17 It remains unclear if these
events herald the development of the immunopathogenesis resulting in LS in susceptible patients.

Degeneration to Malignancy

Fig. 2. Skin diseased by LS (hematoxylin-eosin, original magnification 100). Loss of rete pegs, collagen
deposition, lymphocytic infiltrate are all noted.

autosomal-recessive genetic disorder leading to
loss of function of ECM1. Circulating antibodies
to ECM1 have been noted in a higher proportion
of patients with LS than controls.9 Debate still remains whether these circulating antibodies are
due to exposure of the site-specific antigens from
another inciting event, or whether circulating antibodies are the cause of the genital skin changes.
In addition, other studies have also suggested a
genetic susceptibility and autoimmune basis to
LS. Bjekic and colleagues,10 in a case control
study of 73 patients with LS, noted an association
between the presence of LS and prior genital
injury, vitiligo, family history of alopecia areata,
and thyroid gland disease. Azurdia and colleagues6 compared a cohort of biopsy-proven LS
patients with controls and found an increased frequency of class II HLA antigens DR11, DR12, and
DQ7, suggesting an immunopathogenesis for this
disease.

Infection
An infectious pathogen has been suggested as a
potential driving factor for LS based on histologic
evaluation of skin biopsies. A few studies have
linked spirochetes, Borrelia burgdorferi, and
acid-fast bacilli to LS.11,12 However, others have
attempted to confirm these findings and have
failed to demonstrate a correlation in specimens
of LS.13,14 At the current time, the authors think
that the evidence does not support infection as
the cause of LS.

Importantly, LS is a relapsing and progressive disease with reported degeneration to squamous cell
carcinoma (SCC). However, a direct causation has
not been reliably described. Most reports have
identified LS changes in the background of SCC.
No published prospective cohort of patients diagnosed with LS has been reported to then ascertain
the incidence of subsequent SCC.
Depasquale and colleagues18 reported 522 men
surgically treated for LS and noted a 2.3% rate of
associated SCC. In this cohort, the indication for
surgery was SCC and LS was a secondary finding.
Given that many of the patients were referred for
surgical treatment of SCC, these data do not
necessarily suggest LS as a precursor to SCC.
There are other reports associating LS with SCC.
Barbagli and colleagues19 reported 130 men with
surgically treated LS and noted an 8.4% rate of
premalignant or malignant histopathological features on re-review of the pathologic specimens.
Similarly, of 20 patients with confirmed penile carcinoma, Powell and colleagues20 noted that 50%
of those patients had SCC in a background of
LS. Last, Velazquez and Cubilla21 reported 68 patients with known SCC and found LS in 33% of the
specimens. The authors have longitudinally followed a cohort of men with biopsy-proven LS. Of
68 patients with biopsy-proven LS followed for a
mean of 36 months, there were no instances of
development of SCC or premalignant lesions.22
To the authors’ knowledge, this is the only report
to date that has longitudinally followed patients
with biopsy-proven LS.
The current data are unclear regarding the role
of LS in the subsequent development of SCC.
Although the authors’ experience has not demonstrated degeneration to malignancy, longer followup interval with a larger number of patients will
provide further insight into this critical question.

EPIDEMIOLOGY
The true prevalence of LS in men is likely underreported, because many affected individuals will
have minimally symptomatic disease. In children
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presenting with phimosis for circumcision, pathologic analysis has shown that LS may be present
in up to 20% to 30% of patients.23–25 An estimated
28% of men seen in an outpatient clinic diagnosed
with LS by physical examination were asymptomatic.5 In 1971, Wallace26 reported an estimated
prevalence of LS between 1 in 300 and 1 in 1000
in a cohort of men referred to a communitybased dermatology clinic. The age of presentation
has been reported highest in the third and fourth
decade of life.27 However, in a large cohort of
Department of Defense beneficiaries, the age distribution was more than double in the fourth and
fifth decade of life compared with the first 3 decades. The highest prevalence was seen in men
greater than 61 years old.28
Management of urogenital LS is predicated on
the extent of disease, and because of its variable
presentation, this ranges from conservative therapy to surgical intervention. Depasquale and colleagues18 reported 428 men with LS as the
primary disease process. In this cohort, 70.1% of
patients had LS involving only the foreskin and
glans, 4.9% the urethral meatus, and 20% the urethra. In patients with disease limited to the foreskin
or glans circumcision, topical therapies may be
sufficient. However, in cases of severe glanular,
meatal, or urethral involvement, more aggressive
surgical therapies are necessary.

EVALUATION FOR PENILE/URETHRAL
DISEASE
Although the diagnosis of LS is often from history
and physical examination (see Fig. 1; Fig. 3),
several skin disorders, such as scleroderma,
penile intraepithelial neoplasia (previously known
as erythroplasia of Queyrat and Bowen disease),

leukoplakia, and Zoon balanitis, may present with
similar signs and symptoms. Therefore, the authors think a confirmatory biopsy is imperative to
rule out malignant and premalignant penile lesions
and further guide therapy.4 Moreover, because the
external manifestations of LS do not accurately
predict the degree of urethral involvement, they
recommend a LUTS evaluation in all patients.
In those patients with self-reported LUTS or with
an elevated American Urological Association
Symptom Index score, a retrograde urethrogram
is the study of choice to evaluate for urethral
involvement (Fig. 4). In addition, cystoscopy can
be performed, usually revealing a narrowed urethral lumen with pale mucosa. The presence of
atypical cystoscopic findings, such as significant
desquamation, focal nodular narrowing, and ulcerated or bleeding mucosa, may signify malignant
transformation and warrant a biopsy.
Urethral involvement of LS usually results from
proximal progression of meatal LS. However, Liu
and colleagues29 reported in a cohort of 70 patients with isolated bulbar urethral stricture disease that almost 26% of men had histologic
findings diagnostic of LS with no evidence of distal
involvement. In this cohort, patients with LS on reexamination of the abnormality tended to have a
previous failed intervention.29 In a large observational study, Palminteri and colleagues30 reported
1439 men undergoing urethroplasty. Of these patients, 193 (13.4%) were due to LS. Penile urethral
strictures due to LS occurred in 107 patients, panurethral in 69 patients, and anterior urethral (penile
and bulbar) in 17 patients. Interestingly, no isolated instances of LS and bulbar strictures were
noted. Similarly, Barbagli and colleagues31 reported 925 patients with a history of urethral

Fig. 3. (A) Glanular and (B) meatal involvement with LS.
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Fig. 4. (A) Retrograde urethrogram in patient with LS and evidence of biopsy-proven panurethral stricture disease. (B) Cystoscopy of patient with LS demonstrating an irregular lumen with concentric white scar bands consistent with LS. Tissue is normally friable and minimally pliable.

stricture disease undergoing urethral reconstruction and found LS as the cause in 14% of the
patients.
Although these studies do indicate that skip lesions and isolated urethral lesions are possible,
the authors have not observed this in their practice. Regardless, these findings merit consideration when managing isolated bulbar urethral
strictures because of the higher risk of recurrence
in patients with LS.

MANAGEMENT OF GENITAL LICHEN
SCLEROSIS
The 3 overarching goals of management are alleviation of symptoms, prevention and treatment of
urethral stricture disease, and prevention and
detection of malignant transformation. In their
practice, the authors have developed 3 additional
goals to also address improving quality of life:
1. Unobstructed voiding
2. Painless intercourse
3. Adequate cosmesis32
As a result, the authors have shifted their paradigm in the management of LS. Most patients
can be treated with minimally invasive therapies,
including high-potency steroids and selfcalibration before embarking on potentially morbid
and invasive surgical interventions.33
Most patients afflicted by LS can be treated with
conservative therapies before surgical intervention
(Fig. 5). Classically, LS involving the foreskin,
glans, and meatus can initially be managed by a
short course of topical steroids. In the authors’
practice, clobetasol propionate 0.05% topical
application provides resolution of many of the
bothersome presenting symptoms.
Kyriakou and colleagues34 reported a 90.2%
success rate in treatment with newly diagnosed,

biopsy-proven genital LS in a cohort of 41 men.
There were statistically significant improvements
in patient-reported outcomes and objective physician measures with the use of clobetasol proprionate 0.05% cream for 8 weeks. Long-term
sequelae of LS were not assessed, but the authors’ treatment goals focus on symptom relief
and prevention of disease progression. Tausch
and Peterson35 reported a subgroup of patients
with LS involving only the penile foreskin and
glans, who were treated with an aggressive combination of clobetasol  circumcision. In this subgroup, no recurrences were noted on long-term
follow-up (mean of 44.2 months).
Classically, urethral involvement of LS is
managed surgically. However, Potts and colleagues33 recently reported a cohort of men with
biopsy-proven LS and urethral stricture disease
managed with intraurethral steroids with excellent
results. In this cohort, an intraurethral steroid
regimen consisting of self-calibration twice daily
for 3 months with a clobetasol-lubricated catheter
resulted in a success rate of 89%. Furthermore, no
patients in the series progressed to requiring
formal surgical intervention. The promising results
of this approach provide a significant minimally
invasive option for urologists and patients alike
before
consideration
of
formal
surgical
intervention.
Surgical intervention is still needed when the
disease process is extensive, bothersome, or
recalcitrant to conservative therapy. In a series of
287 patients, Depasquale and colleagues18
demonstrated that 92% of men with foreskin or
glans involvement had a long-term cure with
circumcision alone. In their practice, the authors
have noted that circumcision alone may alleviate
mild glans changes obviating further therapy.
Meatal stenosis and distal urethral strictures
secondary to LS may be treated with topical
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Fig. 5. Updated algorithm for management of biopsy-proven LS in men. a Steroid application BID for 2–3 months.
BID, twice a day.

steroids, intermittent self-calibration, or surgical
intervention, including urethral reconstruction
with buccal grafts or extended meatotomy. When
an extended meatotomy is performed, the penis
will have a hypospadic appearance. Excellent success with extended meatotomy has been reported
for complex fossa navicularis and distal strictures.
In a cohort of 16 patients with distal strictures who
underwent extended meatotomy, success rates
were as high as 87%.36 The cause of these strictures was not described; however, Tausch and
Peterson35 reported outcomes of extended meatotomy in patients with known LS. Of the 12 patients treated, there were no recurrences
identified.
Morey and colleagues36 described the use of a
first-stage Johanson technique to perform an
extended meatotomy in patients with distal urethral strictures. In this technique, the meatus is
open ventrally until healthy patent mucosa is noted
and easily calibrated with a 24-Fr bougie à boule.
The edges are marsupialized with absorbable suture (Fig. 6).
Distal urethroplasty in the management of urethral stricture disease resulting from LS is typically
performed with a substitution urethroplasty technique rather than a fasciocutaneous flap approach
due to the high failure rate of the latter. Venn and
Mundy37 reported outcomes of 12 patients with

LS who underwent a local pedicle flap distal urethroplasty. They report 100% failure in these patients and advocate against the use of
fasciocutaneous flaps for this disease process.
Meeks and colleagues38 noted a significant difference in recurrence distal strictures between men
with LS and those without LS (recurrence in LS
20.5%; no LS 7.5%; P<.05).
Treatment of pendulous stricture disease is
driven by the quality of existent tissue and prior interventions. A one-stage repair with nongenital tissue, such as buccal mucosa, is feasible. However,
various reports demonstrate a high failure rate with
this approach.35,39,40

TWO-STAGE REPAIR
Extensive cases of urethral stricture disease due
to LS with an inadequate native urethral plate for
primary one-stage repair represent a reconstructive challenge. In these cases, a staged surgical
approach often yields better outcomes than
single-stage reconstruction.41
The first stage of this approach, as described by
Barbagli, through a midline penile incision, involves complete excision of all affected urethra
and full opening of the glans. Buccal mucosa is
harvested and grafted to the tunica albuginea
allowing for maturation over a 6- to 12-month
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Fig. 6. (A) Meatotomy with exposed urethral plate and (B) Meatoplasty in patients with severe distal urethral
stricture secondary to LS.

period. After the maturation process is complete,
the graft is evaluated for appropriate take and
recurrent LS. If the graft take is not acceptable or
LS has recurred, then repeating the first stage
may be required (Fig. 7). However, if the graft
take is acceptable and free of recurrence, then

one can proceed to the second stage. In these repairs, the use of fasciocutaneous flaps with genital
skin is avoided secondary to disease recurrence in
the genital skin.37
During the second stage, an approximately 28mm-wide urethral plate is needed. This plate is
incised and tubularized. Fistula formation is a
known complication in patients with urethral stricture disease secondary to LS undergoing urethral
reconstruction, with an incidence of approximately
1.9%.39,42 To reduce fistula formation, closure
with multiple layers in a nonoverlapping suture
line technique and placement of a dartos or tunica
vaginalis flap is recommended. The penile skin is
then closed in the midline (Fig. 8).41

RECURRENCE AFTER 2-STAGE REPAIRS

Fig. 7. Recurrence of LS after urethroplasty with
buccal graft.

The success rates for 2-stage repairs are traditionally lower when compared with uncomplicated
urethral reconstruction, due to a variety of factors,
including the extensive nature of preoperative urethral stricture disease and the recurrent nature of
LS. Kulkarni and colleagues43 demonstrated a
recurrence rate of 27% at a mean follow-up time
of 43 months for 2-stage buccal urethral
reconstruction.
Peterson and colleagues44 reported a series of
63 patients with LS, 19 who underwent firststage repair. In this cohort, 11 patients ultimately
underwent the second-stage reconstruction.
They reported a recurrence rate of stricture in 2/
11 (18%). Patel and colleagues40 recently reported
their observations in the management of stricture
disease in patients with LS. Their cohort included
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Fig. 8. (A) Healed first-stage urethroplasty. (B) Completed second-stage repair.

37 patients undergoing a 2-staged repair. Recurrence of LS was noted to occur on the first stage
in 24% of the patients. Of the patients who underwent the second stage of their repair, recurrence
was noted in 21% of those patients. These reports
highlight the difficult challenge that LS poses on
urethral reconstruction.

PERINEAL URETHROSTOMY
Perineal urethrostomy (PU) is a recognized alternative for proximal diversion in the nonsalvageable
urethra. PU as the final point in management of an
obstructed lower urinary tract is becoming more
acceptable in men with LS and is an attractive option for patients with extensive urethral LS who
may be unwilling or medically unfit to proceed
with a 2-stage repair. Prior reports suggest patient
satisfaction with a PU is acceptable.41,44 Barbagli
and colleagues45 recently reported their experience in men undergoing PU demonstrating a
97% patient satisfaction rate.
The 2 main techniques, the Blandy PU and the
“7-flap,” use a wide-based perineal skin flap to
avoid restenosis. In both cases, restenosis of the
PU is minimized by the utilization of a flap instead
of a puncture. The Blandy PU uses a posteriorly
based skin flap raised through a U-shaped

perineal incision.44 The proximal bulbar urethra is
secured to the flap of perineal tissue with interrupted, absorbable sutures and matured at the skin
level. Urinary continence is maintained because
dissection is distal to the external urethral
sphincter. The “7-flap,” as described by French
and colleagues,46 uses a laterally based perineal
skin flap. This flap is secured to the lateral aspect
of the calibrated proximal bulbar urethral stump
and matured at the skin level.

RECURRENCE WITH PERINEAL
URETHROSTOMY
There is a wide range of reported recurrence for
PU (72%–100%).43,44 In his series of 173 patients,
Barbagli reports a 70% success rate. Even though
some patients needed up to 5 additional procedures, nearly all (97%) were satisfied with PU and
would choose it again.45 Peterson and colleagues44 found that almost half of planned 2stage repairs (8/19, 42%) elected to not proceed
to the second stage, rendering them with a functional PU without significantly affecting quality of
life.
Morey and colleagues46 report a 90% success
rate when using the “7-flap technique.” Among
those who failed, only endoscopic dilation was
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required, with no further open surgical revision
needed. Patel and colleagues40 also reported PU
outcomes as a primary procedure of extensive
urethral stricture disease. They noted a 93% success rate at a mean follow-up time of 14 months.

SUMMARY
LS is a progressive disease with a varied presentation and can be a challenging problem to manage.
Localized disease to the foreskin and glans can be
treated with potent topical steroids or circumcision. Urethral involvement occurs in 20% of patients. The extent of urethral involvement ranges
from meatal only to panurethral. Intraurethral steroids with self-calibration may provide symptomatic relief to a large proportion of patients.
Urethroplasty in this population has a higher risk
of recurrence or need for multistage repairs to
achieve a patent urethra. Last, in a highly selected
group of patients, a PU may be advisable.
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