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Abstract: Lichen sclerosus (LS) is a chronic, inflammatory disease primarily involving the genital skin and
urethra in males. Historically, the treatment of this common condition was a challenge due to its uncertain
etiology, variable response to therapy, and predilection to recur. The etiology of LS is still debated and has
been linked to autoimmune disease, infection, trauma, and genetics. Today, topical steroids are a mainstay
of therapy for patients, even in the presence of advanced disease, and can induce regression of the disease.
In advanced cases, surgery may be required and range from circumcision, meatoplasty, or, in the case of
advanced stricture disease, urethroplasty or perineal urethrostomy. When urethroplasty is required, the use
of genital skin as a graft or flap is to be avoided due to the predilection for recurrence. Surgical management
should be approached only after failure of more conservative measures due to the high risk of recurrence
of LS in the repaired site despite the use of buccal grafting. LS may be associated with the development of

squamous cell carcinoma and for this reason, patients should undergo biopsy when LS is suspected and long-

term surveillance is recommended.
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Lichen sclerosus (LS) is an inflammatory disease that can
affect both men and women and shows a predilection for
the anogenital region. It is a lymphocyte-mediated process
that, in men, affects the genital skin and also the urethra,
causing urethral stricture. Formerly known as balanitis
xerotica obliterans (BXO), LS was first described in the late
19" century and the male form specifically by Stuhmer in
1928 (1). The term BXO had been used interchangeably
with LS, however LS is currently used exclusively since the
formal adoption of the term by the International Society
for the Study of Vulvar Disease (2). LS is the most common
cause of long pan-urethral stricture in males (3,4).

Etiology

While no exact mechanism for the formation of LS is
established, there are multiple theories including infection,
trauma, genetic, and autoimmune disorders. The prevalent
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theory currently is that LS is of autoimmune etiology (5-7),
with findings of immune dysregulation being common (7).
Autoantibodies as well as in an increased incidence of
other autoimmune conditions have been found in patients
with LS (8). In a study by Oyama ez 4/. autoantibodies to
extracellular matrix protein 1 (ECM-1) were detected in the
serum of 67% of LS patients and only 7% of controls (5).
Some have noted an association with HLA subtypes,
specifically DQ-7 (9-11) as well as an association with other
autoimmune disorders including vitiligo, alopecia arreata,
and thyroid disease (12). There are no specific genes known
to have influence over LS and there does not appear to
be any direct genetic etiology. Multiple infectious agents
have been investigated for a link to LS including Borrelia
burgdorferi (13) and human papilloma virus (14-16),
however there is no conclusive evidence which can show a
causative relationship. Koebner described the phenomenon
of psoriatic lesions at sites of cutaneous injury, suggesting
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Figure 1 Retrograde urethrogram of LS stricture with obvious

demarcation of proximal extent of disease. LS, lichen sclerosus.

trauma as a possible inciting event in the pathogenesis of
LS (17,18). In spite of these myriad theories, there is still
no definitive evidence pointing to any one cause as the
dominant etiology for LS.

Epidemiology

LS was found to be present in 1 in 300 to 1 in 1,000 of
all patients referred to a community based dermatology
department (19). LS is more prevalent in women than men
(6:1-10:1) and women tend to present later in life [5" to 6"
decade (1)], while there is some discrepancy in the noted age
of presentation in men. Some have noted a peak in the 3rd
to 4th decade in men (20-22), while more recent data noted
a peak prevalence in men aged 61 and older. In a review of
a large population of male Department of Defense medical
beneficiaries (TriCare etc), the age distribution of LS was
found to be more than double in the 4™ through 6" decades
of life compared to first 3 decades. The highest prevalence
was in ages 61 or greater (4.4 men per 100,000 visits) (23).

Clinical features

LS in males can range in severity from mild to aggressive
courses. It is most commonly found in the genital region with
a 5:1 ratio of genital compared with extragenital involvement
(20,21). When genital LS is present, it almost always involves
the foreskin/glans and, in more serious cases, the urethra may be
involved. Involved skin can appear gray or white in color with
cracking or fissuring of the skin in later cases. In a retrospective
review of 522 patients, Depasquale ez /. found disease of the
prepuce and glans only in 57% of patients and the meatus
in 4%. A total of 20% had urethral involvement (24). When
confined to the cutaneous surfaces, LS can often be treated
conservatively with topical therapies or circumcision (25),
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however urethral involvement often portends a poor
prognosis with need for more invasive therapies. LS can
be confused with erythroplasia of Querat, lichen planus,
leukoplakia, and scleroderma. Local symptoms can include
pruritis, dysuria, phimosis, and lower urinary tract symptoms
including weak stream and frequency. In all cases, a biopsy
should be obtained to confirm the diagnosis and rule out
squamous cell carcinoma (SCC) as many other medical
conditions may mimic LS such as various fungal infections.

In cases of urethral involvement, the stricture typically
starts at the meatus and progressively moves proximally
within the urethra (Figure 1). In advanced cases,
spongiofibrosis and mucosal involvement can be found as
proximally as the posterior urethra. The proximal extent of
disease is usually well demarcated and in our practice we have
yet to see any cases with skip lesions noting that all patients
with LS stricture start at the meatus. A recent review of
70 patients with isolated bulbar strictures noted LS in 44%
of patients on pathologic re-review suggesting LS as a
possible etiology for isolated bulbar strictures (26). While
the possibility for an atypical skip presentation of LS with
an isolated bulbar stricture seems to exist, it has not been
our experience that this is the case. Bladder involvement
has yet to be described.

Because of this, when the external genitalia is involved,
one needs to always think of possible involvement of the
internal organs—the urethra. Therefore, evaluation of the
urethral is mandatory with a combination of American
Urological Association (AUA) symptom scores, retrograde
urethrography, cystourethroscopy and uroflow as clinically
indicated in order to determine the severity and proximal
extent of disease (21,24).

Association with SCC

The rate of squamous cell carcinoma in male patients with
LS has been described in case series at 2-8.6% (24,27).
Penile SCC, LS and human papillomavirus (HPV) are all
more common in uncircumcised men (28). Additionally, in
females, LS has long been known to be associated with SCC
of the vulva (16). In one series, penile cancer developed in
5.8% of a cohort of 86 men with LS. Eighty percent of the
cases of penile cancer had HPV 16 detected by PCR (29),
all in uncircumcised men. In another review of 20 cases of
penile SCC, 10 patients (50%) were found to have histologic
evidence of LS. In the same series, LS predated the diagnosis
of SCC by up to 10 years, highlighting the importance of
long-term follow-up in these patients (28).
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Figure 2 LS algorithm. LS, lichen sclerosus.

Medical management

Goals of management of LS should be to alleviate
symptoms, prevent and treat urethral stricture disease and
prevent and detect malignant transformation (Figure 2). In
our practice we have developed three goals for maintenance
of male patients with genital LS:

Goal number 1—unobstructed voiding;

Goal number 2—painless intercourse;

Goal number 3—adequate cosmesis (21).

We have found that when we achieve goals 1 and 2, most
patients rarely wish to move forward with more invasive
therapies to achieve goal number 3.

The early aggressive treatment of LS often will stop
progression and may even result in regression of disease and
symptoms (30). Medical management of LS traditionally
begins with topical corticosteroids. Steroids will allow for
the inhibition of chronic inflammation and has been shown
improve symptoms and slow progression (20). In a double-
blind, placebo controlled study of 40 boys with LS, 41%
showed clinical improvement with steroid administradon (31).
Steroid preparations used include clobestasol propionate
(0.05%) twice daily for 2-3 months with gradual dose
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If controlled, gradually  If uncontrolled, consider
decrease dose repeat biopsy or surgery

lowering (32). Other options include betamethasone (0.05%),
mometasone (0.1%), and hydrocortisone (2.5-10%) (33).
Prescribers should be aware of potential side effects of these
medications, which include cutaneous atrophy, adrenal
suppression and contact sensitivity. Potent steroids should be
avoided in children and hands should be washed after applying
to avoid transfer to other individuals or parts of the body.

LS of the glans has also been successfully treated with the
immunomodulator tacrolimus (FK506) which is a calcineurin
inhibitor that blocks the production of IL-2 and T-cell
activation (34). There have been encouraging studies with
respect to the efficacy of tacrolimus for both primary and
maintenance treatment of LS (35-37), although most agree
that corticosteroids should remain first line. Other drugs
which have been used for LS include topical testosterone
(38,39) and systemic retinoid acitretin (40). In a randomized,
double blind, placebo controlled study, oral acitretin
achieved wither complete or partial response in 72.8%
of patients compared to 18.8% of placebo controls (37).
Other therapies that have shown some moderate success
in patients with LS refractory to conventional therapy
include cryotherapy, CO, laser therapy, pulse dye laser, and
ultraviolet phototherapy (1,15,20,41).
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Figure 3 Extended meatoplasty.

Surgical management

Whereas historically the management for LS in males relied
heavily on reconstructive surgery with skin grafting and
multiple serial procedures, the current methods of treating
LS today rely heavily on medical and topical therapy (21).
However, some cases of LS with disease progression exist
in spite of aggressive medical management, and surgical
intervention may be required. LS is notoriously difficult
to treat and recurrences after surgical therapy are not
uncommon. Surgical treatments for LS include circumcision,
meatal dilation, meatotomy/meatoplasty, and urethroplasty.
There is no standard therapy, and surgical management
should be tailored to the specific patient. It is important to
remember that surgical intervention should be reserved for
cases that have failed aggressive medical therapy (Figure 2).

Circumcision

Circumcision is the surgical option of choice in those patients
with LS confined to the foreskin or glans and without urethral
involvement that is refractory to medical management. In
one series of 287 patients who had circumcision as definitive
management for LS of the foreskin and/or glans, 92% had
long-term cure (24). After circumcision, mild disease to the
glans may revert to normal.

Meatoplasty

When LS is present at the meatus causing isolated meatal
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stenosis, ventral meatotomy or dorsal meatoplasty are the
options of choice. Ventral meatotomy alone can frequently
result in restenosis. Many advocate in these cases and in those
with associate fossa navicularis strictures for an extended
meatoplasty with creation of a hypospadic meatus. Morey
et al. found extended meatoplasty to be effective in cases of
refractory fossa navicularis strictures in 14 of 16 patients (87 %)
with complex or reoperative strictures (42). An alternative
technique described by Malone includes dorsal and ventral
meatotomies in conjunction with a relaxing, V-shaped incision.
There were no recurrences or major complications and all
patients were satisfied with cosmesis (Figure 3). Fifteen percent
complained of spraying (43).

Urethroplasty

In severe cases of LS involving the anterior urethra surgical
reconstruction with urethroplasty or perineal urethrostomy
may be necessary. In patients with LS, urethral
reconstruction should include complete excision of the
involved portion of the urethra (20,21). Non-genital skin
grafts should be used due to the high risk for recurrence
when using genital skin. The recurrence rates when using
genital skin for urethroplasty in patients with LS approach
50-100% (44,45). When re-stricturing occurs, it is usually
within the first 2-3 years, however re-stricturing has been
described as late as 10 years post-operatively (24). Because
of this, the use of genital skin in either flap or graft form is
now considered inappropriate due to high failure rates (33).

The first choice for graft material is currently buccal
mucosa, which can be used for either 1- or 2-stage
urethroplasty. Buccal mucosa has the advantage of a consistent,
thin, and highly vascular lamina propria that makes it a very
reliable graft material with excellent revascularization. 1-stage
repairs for strictures from LS have been described utilizing a
dorsal buccal mucosa graft when the urethral lumen is >6 Fr
in diameter. For pendulous strictures, a circumcision incision
is used and the penis is degloved. When the stricture extends
into the bulbar urethra, a perineal incision is necessary and the
penis is invaginated in the technique described by Kulkarni
(46,47). The technique for dorsal onlay graft urethroplasty
for LS involves the dissection of the urethra away from the
corporal bodies for the entire length of the stricture. A dorsal
urethrotomy is then made and the buccal graft is secured to the
corpora cavernosa. The urethra is then sewn to the graft. In
one series, Dubey ez al. reported successes in 88% of patients
over 32.5 months follow-up (48). Kulkarni ez 4/. had a success
rate of 91% in 88 patients who underwent 1-stage dorsal onlay
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Figure 5 Blandy perineal urethrostomy. (A) Posterior based flap

is marked; (B) dissection to bulbospongiosus muscle; (C) bulbar

urethrotomy; (D) matured perineal urethrostomy.
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technique for urethral stricture disease secondary to LS at a
mean follow-up of 32.5 months (49). While these results are
encouraging, one still needs to soberly consider the risk of
recurrent disease of LS in the tissue that is not excised at the
time of surgery.

In more severe cases where the urethral plate is not
salvageable, a 2-stage urethroplasty is necessary. The
technique in these cases involves the complete excision
of the affected urethra via a midline penile incision. In
the first stage, buccal mucosa is secured to the tunica
albuginea. After a period of 6-12 months, the graft is then
tubularized over a catheter (50). In cases where graft take
is not acceptable, or LS has recurred (Figure 4), repeating
the first stage may be required. In a series by Kulkarni ez a/.
success rate of the 2-stage buccal urethroplasty was 73 %
at mean follow-up of 43 months (49). In another series by
Peterson ez al. success was achieved in 82% of 11 patients
who underwent 2-stage urethroplasty. Interestingly, in that
series 8 of 19 patients (42%) who were to undergo 2-stage
urethroplasty elected not to proceed to a second stage
leaving them with a functioning perineal urethrostomy (51).

The perineal urethrostomy is increasingly considered
a viable and acceptable option for the diversion of urine
in this complex patient population. Additionally, recent
observations indicate that many men will be happy with
the perineal urethrostomy as many are already accustomed
to seat voiding (51,52). The key to this procedure is the
use of a wide based flap in order to produce the perineal
urethrostomy (Figure 5) (53). The flap-based perineal
urethrostomy can be performed either with an inverted
U incision on the perineum, whereby the proximal bulbar
urethra is secured to the flap, or using the “7-flap” (54).
The 7-flap utilizes a laterally based perineal skin flap, which
is secured to the lateral aspect of the calibrated proximal
bulbar urethral stump. This differed from the Blandy
procedure which utilized a posteriorly based flap to the same
effect (53). Success rates for perineal urethrostomy range
from 72-100% (49,51). Other tissues used in refractory
cases where buccal mucosa is not available include bladder
mucosa, rectal mucosa (55), and tunica vaginalis (21).

Chronic follow-up

Men treated for LS with medical management or surgical
intervention need to be continuously monitored throughout
their life for recurrence of symptoms or development of
secondary problems such as possible SCC. We recommend
seeing patients at least on a yearly basis with history, flow

Tiransl Androl Urol 2015;4(1):22-28



Translational Andrology and Urology, Vol 4, No 1 February 2015

tests, symptom scores and careful physical examination.
Continued counseling about the use of steroid medications
is important as this can sometimes lead to unexpected side
effects such as skin thinning, and damage other structures
such as cataracts if inadvertently rubbed in the eyes.

Conclusions

LS is a chronic inflammatory disease that is often localized
to the genital skin and urethra in men. It has an association
with squamous cell carcinoma and early biopsy to confirm
diagnosis, as well as long-term follow-up is recommended.
For cases isolated to the prepuce, glans, and meatus, topical
steroids are recommended. More proximal urethral disease is
difficult to treat and urethral reconstruction may be necessary.
When urethroplasty is performed, either 1- or 2-stage
procedures are acceptable depending on the presentation and
tissue replacement with buccal mucosa grafts is the standard.
Genital skin should not be used in either graft or flap based
repairs in patients with LS.
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