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Abstract

Purpose of Review Lichen sclerosus (LS) is a chronic inflammatory skin condition that can cause debilitating sexual and urinary
sequelae in men and women. In this review, we discuss the etiology, clinical presentation, and management options for genital LS.
Recent Findings While medical and surgical management of LS has remained similar for quite some time, techniques such as the
Kulkarni urethroplasty have made one stage reconstruction for panurethral LS strictures more feasible. Perineal urethrostomy has
become an increasingly preferred treatment modality for complex LS patients. Current LS research has focused on the patho-
physiology of the LS at the protein level and possible targets for treatment.

Summary While exact etiology of LS remains unknown, many theories have been hypothesized. The mainstay of medical
treatment includes topical steroids. Various reconstructive techniques may be used depending on patient symptoms, extent of
involvement, and the location of disease. Non-genital skin grafts, such as buccal mucosa, are recommended in LS patients
requiring grafting for urethral reconstruction. Genital skin flaps are not recommended, as they have a high failure rate in this

setting. Long-term follow-up is recommended, as LS can be associated with the development of squamous cell carcinoma.
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Introduction

Lichen sclerosus (LS) is a chronic, inflammatory skin disease
that can affect any cutaneous area, however, mainly affects the
anogenital region in both men and women. In males, penile
LS have also been referred to as balanitis xerotica obliterans
(BXO) and was first described by Stuhmer in 1928 [1, 2].
BXO typically presents with white penile lesions, plaques,
and pruritus and can be associated with significant urinary
and sexual morbidity. The etiology of LS is unclear, although
autoimmune, chronic irritation and infectious mechanisms
have all been proposed. Herein, we review the etiology, clin-
ical presentation, and management options for genital LS.
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Epidemiology

LS can affect both women and men, with a stronger predilec-
tion toward women, estimated at 3:1 to 10:1 [3]. LS is most
common in Caucasian patients, although can occur among
any ethnicity. LS can occur at any age; however, the age of
presentation is typically bimodal. In females, diagnosis clas-
sically is made in the pre-pubertal and post-menopausal ages
(most common in postmenopausal) [1-3, 4¢]. In males, pre-
sentation peaks early in childhood and then again later in
adulthood [5, 6, 7+¢]. LS can be diagnosed by a number of
different clinicians including primary care physicians, pedia-
tricians, dermatologists, gynecologists, and urologists. The
exact prevalence of LS is unknown and is likely underreported
given asymptomatic presentations and a general lack of famil-
iarity among non-specialist clinicians [8]. However, dermatol-
ogy literature estimates the prevalence to be between 1:300
and 1:1000 [9].

Etiology

While the underlying etiology of LS is unknown, many theo-
ries have been hypothesized. There may be a genetic
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predisposition, as 10% of patients with LS have affected rel-
atives [10]. The most common explanations include autoim-
munity, chronic irritation, and infection.

Studies have suggested an immune etiology for LS. This
has been proposed to be secondary to a localized loss of im-
mune self-tolerance allowing a cell-mediated or humoral re-
sponse to LS-specific antigens [11]. Organ specific antibodies
have been found in patients with LS, and LS patients also have
an increased incidence of other autoimmune disorders (vitili-
g0, alopecia, and diabetes).

Chronic irritation, typically from ongoing exposure of cu-
taneous surfaces to urine, may play a role in the development
of LS. It has been hypothesized that urine and feces in occlud-
ed spaces may help lead to the development of LS in both men
and women. This hypothesis is supported by the fact that LS is
rarely seen in circumcised patients, and the localization of LS
to occluded epithelium can be seen even in patients with per-
ineal urethrostomies. It is thought that LS related inflamma-
tion is a result of the combination of occlusion, urinary expo-
sure, and the phenomenon of koebnerization [12]. Also in
contrast to women, men rarely have perianal disease, as the
male perineum is not commonly exposed to urine [11, 13, 14].

Many infective agents have been linked to the development
of LS. Acrodermatitis chronica atrophicans is caused by
Borrelia burgdorferi, which shares clinical and histological
features with LS. Extensive testing has not linked these con-
ditions, however [15]. Multiple viral agents have also been
investigated including Epstein Barr Virus (EBV), Hepatitis
C Virus (HCV), and Human Papilloma Virus (HPV) [2,
16-18]. These infections have been found to be associated
with LS in about 0-75% of cases, but currently there is insuf-
ficient evidence to conclude that any of these infections are
contributing factors to the development of LS [11].

Histology and Diagnosis

LS is commonly diagnosed by clinical characteristics; histo-
logic examination is not always essential. When biopsied,
pathognomonic histological features include hyperkeratosis
of the epithelium, hydropic degeneration of the basal cells,
epidermal atrophy, follicular plugging, homogenized collagen
in upper dermis with dermal edema, and lichenoid lympho-
cytic infiltrate [1, 2, 19]. Differential diagnosis includes mu-
cosal or erosive lichen planus, eczema, vitiligo, morphea,
plasma cell vulvitis/balanitis, vulval/penile intraepithelial neo-
plasia, and squamous cell carcinoma (SCC) [3]. Biopsy is
indicated if 1. there is suspicion of neoplastic change 2. there
is an area resistant to adequate treatment; 3. in cases of
extragenital LS, with features of an overlap with morphea; 4.
to exclude an abnormal melanocytic proliferation in
pigmented areas; or 5. if second-line therapy is being consid-
ered [19, 20].

Risk of Malignant Transformation

The overall risk of progression of LS to SCC is estimated to be
approximately 3—7% in females and 2-8% in males [1,
21-25]. LS can be identified in adjacent regions in over
60% of cases of vulvar SCC [26, 27]. LS is more common
among uncircumcised males [22], although circumcised men
can develop concealed or buried genital tissues prone to LS
(and at risk for SCC) when lower abdominal obesity displaces
the penopubic junction anteriorly. A high incidence of HPV
16 has been reported in patients developing penile SCC from
penile LS [28]. In contrast, extragenital LS does not seem to
carry a risk of malignant change [8].

Clinical Features

LS can have a benign or insidious course. While some may
patients be asymptomatic for long periods of time, others will
develop significant sexual and voiding dysfunction when un-
treated or even despite attempts at treatment. The most com-
mon clinical features at onset include white lesions, plaques,
and erythema in men and atrophic skin, pruritus, and
anogenital sclerosus in women [7]. Perianal disease is uncom-
mon in men [29].

Male

LS typically affects the glans and/or foreskin in men.
Progression of disease can lead to phimosis, thinning of the
skin, and penile plaques, which can fissure during sexual ac-
tivity [5]. Some men can develop acquired concealed or bur-
ied penis, which can be very debilitating. Meatal stenosis and
urethral strictures are also commonly seen in men with LS.
While urethral involvement typically starts at the meatus
(Fig. 1), extensive disease can lead to mucosal involvement
and spongiofibrosis proximally all the way to the posterior
urethra (Fig. 2) [30]. Isolated bulbar urethral strictures second-
ary to LS have also been reported [31].

Female

LS in females typically affects the anogenital area. Patients
commonly complain of pain in the vulvar and perianal areas,
pruritus, dyspareunia, dysuria, and pain on defecation [32].
Over time, fissures and tears can develop, causing scarring
and fusion of the labia, narrowing of the introitus, and burying
of the clitoris [32]. In younger patients, symptoms may im-
prove spontaneously at menarche [1].

Medical Management

Ultrapotent topical steroids are the first line of therapy in the
non-surgical management of LS. The British Association of
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Fig. 1 Meatal stenosis in a patient with LS

Dermatology recommends Clobetasol propionate 0.05% ap-
plied once a day for up to 3 months [7] with a success rate of
approximately 50% [29]. Clobetasol was shown to be more
effective treating vulvar LS than Tacrolimus in a double blind,
prospective randomized study [33]. Unfortunately, no such
study is available for patients with LS of the male genitalia.
If no improvement is noted at 3 months, a biopsy should be
considered [7].

Fig. 2 Panurethral stricture secondary to LS
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Second line treatments include hormone therapy, calcine-
urin inhibitors, retinoids, and tumor necrosis factor (TNF)
inhibitors. Good response to topical testosterone has been
documented in vulvar LS [34, 35]. Others studies found tes-
tosterone to be no better than placebo [36]. Tacrolimus 0.1%
and pimecrolimus, both calcineurin inhibitors, have shown
response rates of 63% and 53%, respectively [37, 38]. The
retinoid, acitretin, has shown to be effective with a response
rate of 64% [39]. Adalimumab is a monoclonal antibody that
inhibits TNF. Serial intralesional injections of Adalimumab
led to the stabilization of severe and recurrent LS in one pa-
tient [40]. It is worth noting that many of these treatments have
unknown side effects, including potential carcinogenesis, that
have not been well studied.

Surgical Therapy

In patients that progress despite medical management or pres-
ent with significant disease surgical treatment may be indicat-
ed. In women, surgical management typically entails proce-
dures such as dissection of a buried clitoris, division of fused
labia, or enlargement of a narrowed introitus [41]. Surgical
treatment in male patients focuses on relieving urinary ob-
struction secondary to urethral strictures, eliminating cutane-
ous spaces prone to urinary sequestration, and alleviating pain
with erections and/or intercourse.

Circumcision

Circumcision has an important role in the surgical manage-
ment of early LS, especially in patients with disease limited to
the glans and/or foreskin provided an adequate amount of
uninvolved shaft skin is present. Depasquale et al. found that
92% of patients were successfully treated with circumcision
alone and that recurrence can occur when residual moist skin
folds are left or are unavoidable, such as in obese patients [21].
In those that have developed a buried penis, circumcision may
not be possible, and more complex reconstruction techniques
may be required.

In previously circumcised men with balanopreputial adhe-
sions, patients may require excision and skin grafting [8]. If
acquired buried penis has also developed, escutcheonectomy
can be combined with excision and grafting [42]. Patients
treated for LS should be continuously monitored throughout
their life for recurrence of symptoms or for the development of
SCC.

Meatotomy/Extended Meatoplasty

When LS causes isolated meatal stenosis, ventral meatotomy
and extended meatoplasty are viable options. Because ventral
meatotomy alone can result in restenosis, many advocate for
an extended meatoplasty with creation of a hypospadias
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meatus (Fig. 3), especially if also associated with a fossa
navicularis stricture [43]. Morey et al. found extended
meatoplasty to be effective for refractory cases of fossa
navicularis strictures in 14 of 16 patients (87%) with complex
or reoperative strictures [44]. Malone also described a ventral
and dorsal meatotomy with an inverted V-shaped relaxing
incision with good results in LS patients [45].

Urethral Reconstruction

In severe or refractory cases of LS involving the anterior ure-
thra, urethroplasty may be required. For short strictures limit-
ed to the bulbar urethra, excision and primary anastomosis can
be performed. LS strictures, however, tend to be longer and
involved the penile urethra, and thus grafting procedures are
usually required. Genital skin-based repairs (graft and/or flap)
should be avoided in LS strictures due to the risk of recurrence
which approaches 100% [30, 46].

Buccal mucosa remains the preferred graft for urethral re-
construction for long and/or complex LS strictures, although
bladder and rectal mucosa and tunica vaginalis have also prov-
en to be effective in this setting [8, 21, 47]. For patients with
non-obliterative strictures, one-stage repairs are possible by
buccal graft onlay and have had good success in this patient
population [48, 49]. The Kulkarni urethroplasty technique has

]

Fig. 3 Extended meatoplasty performed for treatment of a patient with
meatal stenosis and fossa navicularis stricture secondary to LS

also been utilized with good results in patient with LS stric-
tures that involve both the penile and bulbar urethra [49]. This
technique includes penile invagination through a perineal in-
cision, allowing access to the entire urethra without the need
for a penile incision. A one-sided anterior dorsal buccal mu-
cosal graft urethroplasty is then performed, preserving the
contralateral vascular supply to the urethra [50].

When the urethral plate is not salvageable, a two-stage
urethroplasty is necessary [21, 30, 43]. The first stage involves
excising all diseased urethra and securing buccal mucosa graft to
the tunica albuginea. After 6 to 12 months, a second stage pro-
cedure is performed, where the graft is tubularized. Success has
been reported in up to 82% of cases [51]. Interestingly, some men
will elect to not proceed with second stage reconstruction after 6
to 12 months, as they are content with the functional proximal
urethrostomy created during the first stage [51].

Some patients are unwilling or are not fit enough to undergo
complex urethral reconstruction. Perineal urethrostomy is a via-
ble option for these patients, as many are already accustomed to
sitting to void. Fuchs et al. evaluated trends in urethral recon-
struction and reported perineal urethrostomy has increasingly
become preferred for longer strictures, especially in those with
adverse etiology, such as LS [52]. The Lahey group compared
single-stage, two-stage, and perineal urethrostomy procedures for
patients with LS-related strictures and reported the highest degree
of success in patients who underwent perineal urethrostomy [53].
Perineal urethrostomy is usually performed by utilizing either an
inverted “U” incision or midline perineal incision using a “7-
flap” [54, 55].

Current and Future Research

Contemporary LS studies have focused on the pathophysiol-
ogy of the disease at the protein level and possible targets for
treatment. Levy et al. studied differences in protein expression
between strictures associated with LS and those that were not.
LS associated strictures were longer in length and were asso-
ciated with increased inflammatory markers. EBV RNA was
more commonly identified among LS strictures [56¢]. This
study was recently followed-up with a comparison between
LS strictures that recurred versus those that did not recur. A
decrease in inflammatory markers in recurrent LS strictures
may represent a transition to a static phase of impaired healing
ability after surgical repair. An increase in VEGF was also
noted in recurrent LS strictures [57]. Future research will like-
ly focus on evaluating other protein targets, as well investiga-
tions into LS prevention and its impact on quality of life [58].

Conclusion

LS is a chronic inflammatory skin condition that can cause
debilitating sexual and urinary sequelae in both men and
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women. While the etiology remains unknown, genetics, auto-
immunity, chronic irritation, and infection may all play a role
in its development. As LS can be associated with the devel-
opment of SCC, long-term follow-up is recommended. The
mainstay of medical treatment includes topical steroids.
Various reconstructive techniques may be used depending
on patient symptoms, extent of involvement, and the location
of disease. Non-genital skin grafts, such as buccal mucosa, are
recommended in patients requiring grafting for urethral
reconstruction.
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