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Abstract: Lichen sclerosus (LS) previously known as balanitis xerotica obliterans, is a chronic, progressive lympho-
cyte mediated skin disease. It shows a predilection for the male genital area and may involve in external urinary 
meatus, penile urethra and even bulbar urethra causing stricture. Male genital lichen sclerosus (MGLSc) may lead 
to a significant impairment of urinary and sexual function; and it has also been associated with a risk of malignant 
transformation. The epidemiology, natural history, histological features and possible aetiology of this disease have 
been researched in recent years. The direct relationship between MGLSc and penile squamous cell carcinoma 
(SCC) remains to be established. Biopsy of the initial lesion for definitive diagnosis and long-term follow up of af-
fected patients are well established. The aetiology of the disease is incompletely characterized to date. The goals of 
the treatment are to alleviate symptoms and discomfort, prevent anatomical changes such as urethral stricture and 
prevent malignant transformation. Topical corticosteroid and circumcision can be curative if the disease is treated 
early when still localized. Severe MGLSc and urethral involvement may require extensive treatment. Various surgical 
procedures like simple meatotomy, staged urethroplasty using oral mucosa and complicated urethral reconstruc-
tion have been widely used depending on the length and severity of urethral stricture. Biopsy and long-term surveil-
lance are recommended. Further research is needed to improve the prevention, understanding and treatment of 
this challenging condition.
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Introduction

Lichen sclerosus (LS), also known as balanitis 
xerotica obliterans (BXO), is a chronic and pro-
gressive inflammatory skin disease of unknown 
origin. It may affect any cutaneous surface but 
shows a predilection for the genital area in both 
sexes. Male genital lichen sclerosus (MGLSc) 
may cause destructive scarring, which can lead 
to devastating urinary and sexual problems and 
a dramatic reduction in quality of life [1].

Over the years, a variety of different names 
have been used to describe this condition. 
Hallopeau clinically described the disease pro-
cess for the first time in 1887 and named it 
lichen plan atrophique. In 1892, Darier desc- 
ribed the histological features of this disease 
and named it lichen plan sclérux. The male 
form of BXO was first described by Stühmer in 
1928 [2]. Its name was derived from 3 compo-

nents: balanitis-chronic inflammation of the 
glans penis; xerotica-the abnormally dry app- 
earance of the lesion; and obliterans-the asso-
ciation of occasional endarteritis. BXO was  
synonymous with LS for a long time. However, 
the International Society for the Study of 
Vulvovaginal Disease officially adopted the 
term LS to define this disease process in 1976 
and stated that it should be used preferentially 
[2, 3]. In 1995, the American Academy of 
Dermatology recommended that the term LS 
be used in future reports, and the current lite- 
rature suggests the use of this term instead of 
BXO [4, 5].

Epidemiology

MGLSc has been identified in patients of all 
ages. The exact prevalence is difficult to esti-
mate because patients may present to various 
specialists [6]. However, it is likely more com-
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mon than previously reported. The prevalence 
was estimated 1/300 to 1/1,000 of all patients 
referred to a community based dermatology 
department. However, a more recent study 
reported the incidence was 1.4 per 100,000 
(0.0014%) and the epidemiology may vary 
between countries and racial groups. It occ- 
urred more commonly in white males and was 
most commonly diagnosed after the third 
decade of life, while the incidence in Asian and 
Pacific Islander men was lower. Interestingly, 
there was a significant association between 
region and MGLSc diagnosis with the highest 
incidence in the Pacific northwestern United 
States [7]. Kizer reported that the incidence in 
black and Hispanic patients was twice than in 
white patients [8].

Clinical presentation

The disease has been described as an insidi-
ous condition with slow progression. It usually 
initially affects the glans and foreskin [7]. In the 
early stage, the skin shows clinically nonspecif-
ic findings of erythema with hypopigmentation, 
often in association with pain pruritus and a 
burning or pricking sensation. These symptoms 
generally occur as a result of irritation of the 
nerve endings of the skin or the stretching of 
the skin due to edema and a reduction in its 
elasticity. As the disease progresses, the lesion 
on the glans can resemble those found in eryth-
roplasia of Queyrat, lichen planus, leukoplakia 
or scleroderma. A combination of white plaques 
and normal red tissue may give a mosaic 
appearance to the lesion. Recurrent ulcers with 
purulent secretions appear on the prepuce and 
frenulum, and then the prepuce fuses with the 

glans, accompanied by areas of pallor, atrophy 
and sclerotic plaques, causing the foreskin to 
become nonretractile (Figure 1). In the end-
stage, the diseased skin may become inelastic 
and foreskin fixed in retraction. The complica-
tions have a significant impact on male sexual 
health [9].

Some centers specialized in urethral recon-
structive surgery have reported an increasing 
urethral involvement in MGLSc [1]. The involve-
ment of the urethra and urethral stricture usu-
ally begins at the meatus, and mucosal involve-
ment and spongiofibrosis can spread proximally 
as far back as the posterior urethra, leading to 
obstructive urinary symptoms in long-standing 
disease [3]. A retrospective study reviewed the 
records of 522 MGLSc patients, showing ure-
thral involvement in 20% and involvement of 
the meatus in 4% [10]. Barbagli reported 106 
patients who underwent urethroplasty for ante-
rior urethral strictures and 31 (29%) who 
received a specific pathological diagnosis of 
MGLSc [11]. A study described 215 patients 
who underwent surgery for histologically prov-
en MGLSc involving the foreskin and/or anteri-
or urethra and 135 (62.8%) who had panure-
thral strictures, in whom the navicularis and 
penile urethral mucosa showed the same  
histological features as MGLSc in the penile 
skin [1]. The reason for the involvement of the 
urethra remains unknown. The embryology of 
the glans may explain the involvement of the 
external urinary meatus and navicularis tract. 
The development of the glanular urethra 
involves the fusion of the preputial folds to the 
genitals folds, and because of its embryologic 
origin, skin diseases may involve the glanular 
urethral mucosa [12].

MGLSc urethral involvement and its proximal 
extent have been well demarcated [4]. Barbagli 
reported the involvement of MGLSc through the 
navicularis and penile urethra but not in the 
bulbar urethra [13]. Peterson found a definitive 
cut-off point for the spread of the disease in the 
proximal bulbar urethra and did not detect the 
progression of the stricture into the prostatic 
urethra [14]. The reason for the presence of a 
proximal urethral stricture in some patients 
may be trauma from repeated dilatations or 
instrumentation [12]. The glans penis differs 
markedly from the penile and bulbar urethra in 
total collagen content and glycosaminoglycans 
composition, which are components of the 

Figure 1. Lichen Sclerosus involving the glans, penile 
shaft, prepuce. The diseased skins become inelastic 
with nonretractile foreskin. Meatus and anterior ure-
thral stricture are secondary to the genital LS.
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and urethrography (Figure 2) were recommend-
ed to establish a definitive diagnosis and to 
determine the proximal extent of the disease 
[10].

Histology

The diagnosis of MGLSc should be made on the 
bases of clinical and biopsy findings (Figure 3). 
During the early stage of the disease, specific 
histological features showed a moderately 
heavy lymphocytic infiltrate develops in the 
basal epidermis and superficial dermis, accom-
panied by basal vacuolar change in the epider-
mis. In cases with pronounced vacuolar change, 
the epidermis may detach from the dermis with 
hemorrhagic bullae may form, and the epider-
mis may become atrophic with various degrees 
of hyperkeratosis. As the lesion develops, a 
loss of elastic fibres occurs in the papillary der-
mis, and the dermal inflammatory infiltrate is 
displaced downwards due to subepidermal 
oedema [5, 9]. The classic lesion is character-
ized as hyperkeratosis of the epithelium, 
hydropic degeneration of the basal cells, scle-
rosus of the subepithelial collagen, dermal lym-
phocytic infiltration and atrophic epidermis with 
the loss of rete pegs and homogenization of the 
collagen in the upper third of the dermis [4, 15].

LS and Penile squamous cell carcinoma (SCC)

SCC was associated with a number of estab-
lished risk factors and associated diseases or 

extracellular matrix, with a higher concentra-
tion of hyaluronan and a lower concentration of 
heparan sulphate. These differences suggest 
that different segmental responses to injury 
may occur in MGLSc urethral involvement  
[15]. MGLSc urethral involvement and stricture 
in patients result in urethritis, voiding difficul-
ties, urinary retention and potentially effects on 
the upper tracts. The involved urethral mucosa 
often looks pale and shaggy with occasional 
focal fissuring or ulceration on cystourethros-
copy. The examinations of cystourethroscopy 

Figure 2. Retrograde (A) and voiding urethrography (B): irregular narrow contour of nearly the entire anterior urethra, 
the periurethral and bulbous glands can be clearly seen with contrast medium.

Figure 3. Histological appearance of lichen sclero-
sus: A band-like infiltrate of lymphocytes and plasma 
cells in the basal epidermis, hyperorthokeratotic 
squamous epithelium with vacuolar degeneration 
of basal cells, hyalinization of collagen in the upper 
dermis and hyperkeratosis across the epithelium 
(haematoxylin and eosin stain; original magnification 
×100).
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conditions, such as phimosis, human papillo-
mavirus (HPV) infection, poor hygiene and 
smoking. Recent research suggested MGLSc 
was the most important non-HPV-related condi-
tion associated with SCC [16]. The two diseas-
es are well-known to be more common in uncir-
cumcised men, and the relationship between 
them has been clarified recently [17]. As MGLSc 
and SCC the risk has been estimated at 
between 2% and 12.5% [10]. Another recent 
study showed the risk of malignant transforma-
tion of MGLSc is 4-8% [18]. There is a signifi-
cant proportion of patients with penile malig-
nancy have a histological diagnosis of MGLSc, 
155 penile carcinoma patients found evidence 
of MGLSc in 28% [19]. Barbagli studied 130 
patients with MGLSc, revealed 11 men (8.4%) 
with premalignant or malignant features, the 
time interval between MGLSc and the develop-
ment of SCC was 14-30 years [20]. Powell 
found histological or clinical evidence of MGLSc 
in 11 of 20 patients with SCC of the penis and 
it appeared to be a definite association between 
penile carcinoma and MGLSc [17]. The disease 
may play a precancerous role in the develop-
ment of SCC [21]. However, other studies con-
sidered the role of the disease as a premalig-
nant lesion remains unclear and its association 
with the risk for recurrent SCC needs to be 
determined [16, 19].

Histology is essential to confirm the clinical 
findings of this disease and to provide evidence 
that no premalignant or malignant changes 
have occurred [12]. It is recommend not only 
routine histological examination of all circumci-
sion specimens, but also a regular follow-up for 
MGLSc [10, 17, 19]. More long-term prospec-
tive studies are recommended to determine 
the real risk of malignant transformation of 
MGLSc.

Aetiology

Because of the frequent failure to recognize the 
condition, the fragmentation of care in various 
specialties, and the use of different names by 
different specialists for the same entity, the 
aetiology of MGLSc is incompletely character-
ized [2], the true risk factors for the disease 
have not been determined to date, but it is 
most probably multifactorial and a variety of 
theories have been proposed.

One of the most accepted theories is immune 
dysregulation [22]. Specific antibodies have 

been found in patients with MGLSc, and an 
increased incidence of other autoimmune con-
ditions such as thyroid disease, diabetes, vitili-
go, alopecia areata, pernicious anemia, sclero-
derma and rheumatoid arthritis have been 
reported in MGLSc [10, 23]. Some organ-spe-
cific antibodies such as anti-thyroid, gastric 
(parietal-cell) tissue, intrinsic factor, antinucle-
ar and anti-smooth muscle autoantibodies 
have also been found in MGLSc [24]. However, 
the different comment that the association 
with these autoimmune diseases is so infre-
quent that testing for autoimmune diseases is 
not indicated in MGLSc.

There may be a genetic basis in some cases of 
MGLSc. The human leukocyte antigen (HLA) 
complex is known to determine an individual's 
susceptibility to inflammatory diseases. It is 
reported HLA-DR11, HLA-DR12 and HLA-DQ7 
have increased frequencies in MGLSc [25]. 
Filaggrin is a key protein that facilitates termi-
nal differentiation of the epidermis and forma-
tion of the epithelial barrier, barrier defect due 
to filaggrin mutations might contribute to the 
susceptibility of genital epithelium to urinary 
irritation in MGLSc [26]. However, the well 
defined genetic association has not been iden-
tified in the majority of cases of MGLSc to date.

Several infective agents may link to MGLSc, 
including pleiomorphic and variably acid-fast 
bacilli and the spirochete Borrelia burgdorferi 
[2, 27]. HPV has been detected in MGLSc tis-
sue by polymerase chain reaction [28]. A vari-
ety of HPV sub-types such as HPV 16, 18, 33 
and 51 have been reported in MGLSc [29], 
while another recent study showed that there 
was no correlation between the two conditions 
[30]. The possible association of hepatitis C 
with MGLSc has also been investigated [31, 
32]. Epstein-Barr virus (EBV) DNA has been 
found in 26.5% of 34 vulvar biopsies with 
female LS patients, but the role in MGLSc has 
not known [33].

The Koebner phenomenon can trigger MGLSc 
at sites of trauma, old scars, those prone to 
constant friction, and those that have been 
subjected to sunburn or radiation treatment 
[23, 34].

MGLSc is definitely a disease of the uncircum-
cised male and it is exceedingly rare in the male 
circumcised at birth indicating that the foreskin 
must play an obligate role in the pathogenesis 
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of the disease [30]. A recent study has shown 
that 91-100% MGLSc have dribbling compared 
to 14% controls. It has been proposed post-
micturition dribbling or microincontinence plays 
a central role in the etiopathogenesis of MGLSc 
[35].

A recent study suggested that there might be a 
metabolic or lifestyle component in the etiology 
of MGLSc. Increased rates of elevated body 
mass index, diabetes mellitus, coronary artery 
disease and smoking were observed in MGLSc 
[36, 37]. The use of drugs like beta-blockers 
and ACE inhibitors has shown an inverse rela-
tionship to the presence of vulval LS [38]. Sex 
hormones may contribute to the development 
of female LS, but they have not been demon-
strated to influence the disease process in 
males to date [39].

Management

MGLSc can be clinically controlled but hard to 
cure. The goals for treating the disease are alle-
viating symptoms and discomforts and prevent-
ing anatomical changes, such as urethral stric-
ture and malignant transformation [2, 40]. It is 
imperative to use simple and easily applicable 
criteria in its management.

Medical treatment

Topical corticosteroid preparations are the 
main stay for the treatment for MGLSc. They 
are known for their potential to inhibit chronic 
inflammatory processes and may be helpful in 
reducing initial symptoms and slowing disease 
progression [9, 41]. A potent topical corticoste-
roid used under supervision for a finite course 
is effective, Betamethasone diproprionate 
0.05% or clobetasol propionate 0.05% cream 
or ointment is used as suitable potent topical 
corticosteroids [5]. The use of a topical steroid 
treatment and reassurance of the long-term 
safety of topical steroids usually helps to 
achieve a beneficial outcome [42]. There is  
no universally accepted treatment guideline 
regarding the type of topical steroid to use or 
the treatment duration. Clobetasol propionate 
0.05% administered twice daily for 2 to 3 
months with a gradual reduction in the dose 
has been used with success [10].

The topical calcineurin inhibitors pimecrolimus 
and tacrolimus also have been used in MGLSc 

with success [42]. The topical 0.1% tacrolimus 
ointment is safe and tolerable for the treatment 
of established MGLSc and provides effective 
control of the disease [43]. This ointment is 
also a safe and tolerable adjuvant option after 
surgery for MGLSc, particularly if there is a risk 
of a complicated outcome due to urethral 
involvement [44, 45]. Another report indicated 
topical calcineurin inhibitors should not be 
used because of a theoretical synergistic risk 
of SCC [46]. Long-term safety of calcineurin 
inhibitors has not been established and it has 
been advised not be used as first-line therapy 
[42]. Systemic oral corticosteroids have no role 
in management of MGLSc and should be avoid-
ed [5].

Surgical treatment

Circumcision

Surgical treatment of MGLSc often involves cir-
cumcision for confirmation of pathology and to 
alleviate symptoms and offer cure in many 
cases. Circumcision may have an important 
role in the management of early disease 
because it may allow mildly diseased tissue of 
the glans to revert to normal within months [9]. 
Depasquale has reported a large case series of 
287 patients with MGLSc that 92% limited to 
the glans and foreskin are successfully treated 
with circumcision alone [10]. It should be noted 
that the diseased glans will be assisted by cir-
cumcision, possibly due to elimination of the 
moisture rich environment that can harbor pre-
cipitants [47].

Meatoplasty

Urethral involvement is variable and may 
involve the meatus, navicular fossa and even 
the penile urethra. Meatal stricture can be 
treated with ventral meatotomy or dorsal 
V-meatoplasty. Extended meatoplasty (EM) 
with the creation of a hypospadiac meatus may 
be the initial surgical treatment for some 
patients and it has been reported to be suc-
cessful in 14 of 16 men (87%) with complex or 
reoperative strictures [48]. A new meatoplasty 
series described by Steffens includes both ven-
tral and dorsal meatotomy procedures, which 
allows for the creation of a wide opening that is 
less vulnerable to restenosis while retaining 
the meatus at the tip of the penis. This proce-
dure produces a good cosmetic result, and 
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nearly all of the patients who have received it 
are pleased with the results [49].

Glans resurfacing

Severe MGLSc may require extensive surgery 
involving either glan resurfacing with grafting or 
complete degloving with or without split skin 
grafting depending on any previous circumci-
sion [50, 51]. To control the disease, maintain 
the function (voiding and intercourse) and cos-
mesis need to be carefully balanced before 
treatment. Glans resurfacing has become pop-
ular due to the high graft take rates and also 
because reasonable cosmesis can be obtained 
[10].

Staged urethroplasty and reconstruction

The treatment of the urethral complications of 
MGLSc is known to be problematic. Many stud-
ies have advised that the disease be addressed 
in a stepwise manner and that medical therapy 
and/or minimally invasive surgical therapy be 
carefully considered, while understanding that 
many patients may eventually require more 
extensive or complex reconstruction [4]. The 
main goal of urethral reconstruction is to pro-
vide all patients not only with satisfactory dis-
ease treatment but also with a satisfactory 
self-image of body integrity [1].

It has been suggested that it may be reason-
able to use flaps or onlay graft repair to manage 
short strictures early in the reconstructive pro-
cess, saving the maximum amount of preferred 
tissue for complex repairs at a later date [4]. 
However, most studies have indicated that non-
genital skin should be used because MGLSc is 
a skin disease, and any skin used for repair 
could be already diseased or may become dis-
eased [52]. Thus, genital skin is not recom-
mended in the surgical management of the dis-
ease. In a report of 28 MGLSc patients, 12 
were treated with pedicled penile skin flap ure-
throplasty, and the other 16 were treated by 
excision of the diseased segment and two-
stage free graft urethroplasty using nongenital 
skin. All 12 urethroplasty procedures using the 
genital skin flaps failed, while only 1 of the 16 
patients who received a nongenital skin graft 
showed the failure at a follow-up [3]. Another 
report described a stricture recurrence rate of 
90% when genital skin is used as a graft, 
whereas recurrence does not occur in patients 

who have undergone reconstruction with buc-
cal and/or bladder mucosa [10].

Oral mucosa graft is always used in patients 
with penile urethral strictures. The addition of a 
buccal mucosa graft has proven invaluable in 
the treatment of with MGLSc, providing less 
contracture and more reliable revascularization 
[53]. One-stage repair procedure has been suc-
cessfully performed on patients showing slight 
or moderate disease without full involvement of 
the glans and penile skin and with a reasonably 
wide urethral plate. Dubey reported an 88% 
success rate for full-length one-stage oral 
mucosal graft urethroplasty for MGLSc [54]. 
Two-stage repair has been advised for severe 
patients with full involvement of the glans and 
penile skin and with a narrow and scarred ure-
thral plate [1, 55]. A new technique has been 
reported involving the excision of the urethral 
plate followed by the complete opening of the 
glans and the grafting of the buccal mucosa 
(BMGs) to the tunica albuginea during the first 
stage and urethral tubularization during the 
second-stage 6 to 12 months later [56]. Lingual 
mucosa grafts (LMGs) have also been used as 
urethral grafts in urethroplasty. The tissue is 
identical in structure to the buccal mucosa, 
consisting of a thick epithelium, high content of 
elastic fibers, thin lamina propria, and rich vas-
cularization [1, 57]. Xu studied the two grafts 
and considered 1-stage urethroplasty with sin-
gle or combined LMGs or BMGs may be an 
effective option to treat urethral stricture asso-
ciated with MGLSc [58]. Thus, one-stage or 
staged repairs using oral mucosa grafts are the 
most recommended procedures for the treat-
ment of MGLSc urethral strictures [59].

Recently, bladder-derived acellular and colla-
gen matrix tissue-engineered tubularized ure-
thras have been used in patients needing  
complex urethral reconstruction [60]. However, 
more long-term studies are needed to conf- 
irm the effectiveness of the tissue-engineer 
material.

Perineal urethrostomy and other manage-
ments options

Perineal urethrostomy may be a good option for 
patients with long urethral strictures, severely 
scarred urethral plate, previously failed repairs 
and comorbidities, and those who are not will-
ing or are medically unfit to undergo urethral 
reconstruction [61].
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Cryotherapy, ultraviolet phototherapy, carbon 
dioxide laser, pulse dye laser and subcutane-
ous injection of absolute alcohol have been 
attempted for MGLSc treatment [9]. Most of 
these are not ongoing investigations and have 
no studies with large numbers to support their 
use. Thus, further research into other therapies 
is needed.

Conclusions

MGLSc is a chronic, progressive and inflamma-
tory skin condition that can occur in individuals 
of any age. It shows a predilection for the geni-
tal area and may involve in anterior urethra 
causing stricture. Topical steroids may help  
to delay the progression of this disorder. 
Circumcision may have an important role in the 
management of the disease. Severe MGLSc 
may require extensive therapy, various surgical 
procedures and complicated urethral recon-
structions have been widely used. The associa-
tion between MGLSc and penile carcinoma 
remains to further research. The patients need 
extensive counseling and education to fully 
grasp the nature of the disease process, and 
require long-term follow-up.

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Chong-Rui Jin, 
Department of Urology, Shanghai Sixth People’s 
Hospital Affiliated to Shanghai Jiao Tong University, 
No. 600 Yi Shan Road, Shanghai 200233, China. 
Tel: +86-21-64369181 Ext. 58372; Fax: +86-21-
64083783; E-mail: jinchongrui@126.com

References

[1] Kulkarni S, Barbagli G, Kirpekar D, Mirri F and 
Lazzeri M. Lichen sclerosus of the male genita-
lia and urethra: surgical options and results in 
a multicenter international experience with 
215 patients. Eur Urol 2009; 55: 945-954.

[2] Powell JJ and Wojnarowska F. Lichen sclero-
sus. Lancet 1999; 353: 1777-1783.

[3] Venn SN and Mundy AR. Urethroplasty for bala-
nitis xerotica obliterans. Br J Urol 1998; 81: 
735-737.

[4] Pugliese JM, Morey AF and Peterson AC. Li-
chen sclerosus: review of the literature and 
current recommendations for management. J 
Urol 2007; 178: 2268-2276.

[5] Clouston D, Hall A and Lawrentschuk N. Penile 
lichen sclerosus (balanitis xerotica obliterans). 
BJU Int 2011; 108 Suppl 2: 14-19.

[6] Yesudian PD, Sugunendran H, Bates CM and 
O'Mahony C. Lichen sclerosus. Int J STD AIDS 
2005; 16: 465-473, test 474.

[7] Nelson DM and Peterson AC. Lichen sclerosus: 
epidemiological distribution in an equal ac-
cess health care system. J Urol 2011; 185: 
522-525.

[8] Kizer WS, Prarie T and Morey AF. Balanitis xe-
rotica obliterans: epidemiologic distribution in 
an equal access health care system. South 
Med J 2003; 96: 9-11.

[9] Das S and Tunuguntla HS. Balanitis xerotica 
obliterans--a review. World J Urol 2000; 18: 
382-387.

[10] Depasquale I, Park AJ and Bracka A. The treat-
ment of balanitis xerotica obliterans. BJU Int 
2000; 86: 459-465.

[11] Barbagli G, Lazzeri M, Palminteri E and Turini 
D. Lichen sclerosis of male genitalia involving 
anterior urethra. Lancet 1999; 354: 429.

[12] Barbagli G, Palminteri E, Balo S, Vallasciani S, 
Mearini E, Costantini E, Mearini L, Zucchi A, Vi-
vacqua C and Porena M. Lichen sclerosus of 
the male genitalia and urethral stricture dis-
eases. Urol Int 2004; 73: 1-5.

[13] Barbagli G, Mirri F, Gallucci M, Sansalone S, 
Romano G and Lazzeri M. Histological evi-
dence of urethral involvement in male patients 
with genital lichen sclerosus: a preliminary re-
port. J Urol 2011; 185: 2171-2176.

[14] Peterson AC, Palminteri E, Lazzeri M, Guanzoni 
G, Barbagli G and Webster GD. Heroic mea-
sures may not always be justified in extensive 
urethral stricture due to lichen sclerosus (bala-
nitis xerotica obliterans). Urology 2004; 64: 
565-568.

[15] da Silva EA, Sampaio FJ, Ortiz V and Cardoso 
LE. Regional differences in the extracellular 
matrix of the human spongy urethra as evi-
denced by the composition of glycosaminogly-
cans. J Urol 2002; 167: 2183-2187.

[16] Philippou P, Shabbir M, Ralph DJ, Malone P, Ni-
gam R, Freeman A, Muneer A and Minhas S. 
Genital lichen sclerosus/balanitis xerotica ob-
literans in men with penile carcinoma: a criti-
cal analysis. BJU Int 2013; 111: 970-976.

[17] Powell J, Robson A, Cranston D, Wojnarowska 
F and Turner R. High incidence of lichen sclero-
sus in patients with squamous cell carcinoma 
of the penis. Br J Dermatol 2001; 145: 85-89.

[18] Ranjan N and Singh SK. Malignant transforma-
tion of penile lichen sclerosus: exactly how 
common is it? Int J Dermatol 2008; 47: 1308-
1309.

[19] Pietrzak P, Hadway P, Corbishley CM and Wat-
kin NA. Is the association between balanitis 
xerotica obliterans and penile carcinoma un-
derestimated? BJU Int 2006; 98: 74-76.

[20] Barbagli G, Palminteri E, Mirri F, Guazzoni G, 
Turini D and Lazzeri M. Penile carcinoma in pa-

mailto:jinchongrui@126.com


Lichen sclerosus of the male genitalia and urethra

17076 Int J Clin Exp Med 2016;9(9):17069-17077

tients with genital lichen sclerosus: a multi-
center survey. J Urol 2006; 175: 1359-1363.

[21] Cubilla AL, Velazquez EF and Young RH. Pseu-
dohyperplastic squamous cell carcinoma of 
the penis associated with lichen sclerosus. An 
extremely well-differentiated, nonverruciform 
neoplasm that preferentially affects the fore-
skin and is frequently misdiagnosed: a report 
of 10 cases of a distinctive clinicopathologic 
entity. Am J Surg Pathol 2004; 28: 895-900.

[22] Regauer S. Immune dysregulation in lichen 
sclerosus. Eur J Cell Biol 2005; 84: 273-277.

[23] Bjekic M, Sipetic S and Marinkovic J. Risk fac-
tors for genital lichen sclerosus in men. Br J 
Dermatol 2011; 164: 325-329.

[24] Powell J, Wojnarowska F, Winsey S, Marren P 
and Welsh K. Lichen sclerosus premenarche: 
autoimmunity and immunogenetics. Br J Der-
matol 2000; 142: 481-484.

[25] Azurdia RM, Luzzi GA, Byren I, Welsh K, Wojn-
arowska F, Marren P and Edwards A. Lichen 
sclerosus in adult men: a study of HLA associa-
tions and susceptibility to autoimmune dis-
ease. Br J Dermatol 1999; 140: 79-83.

[26] Bunker CB. Atopy, the barrier, urine and genital 
lichen sclerosus. Br J Dermatol 2013; 169: 
953.

[27] Eisendle K, Grabner T, Kutzner H and Zelger B. 
Possible role of Borrelia burgdorferi sensu lato 
infection in lichen sclerosus. Arch Dermatol 
2008; 144: 591-598.

[28] Beattie PE, Dawe RS, Ferguson J and Ibbotson 
SH. UVA1 phototherapy for genital lichen scle-
rosus. Clin Exp Dermatol 2006; 31: 343-347.

[29] Prowse DM, Ktori EN, Chandrasekaran D, Pra-
pa A and Baithun S. Human papillomavirus-
associated increase in p16INK4A expression 
in penile lichen sclerosus and squamous cell 
carcinoma. Br J Dermatol 2008; 158: 261-
265.

[30] Edmonds EV, Hunt S, Hawkins D, Dinneen M, 
Francis N and Bunker CB. Clinical parameters 
in male genital lichen sclerosus: a case series 
of 329 patients. J Eur Acad Dermatol Venereol 
2012; 26: 730-737.

[31] Yashar S, Han KF and Haley JC. Lichen sclero-
sus-lichen planus overlap in a patient with 
hepatitis C virus infection. Br J Dermatol 2004; 
150: 168-169.

[32] Shim TN and Bunker CB. Male genital lichen 
sclerosus and hepatitis C. Br J Dermatol 2012; 
167: 1398-1399.

[33] Aide S, Lattario FR, Almeida G, do Val IC and da 
Costa Carvalho M. Epstein-Barr virus and hu-
man papillomavirus infection in vulvar lichen 
sclerosus. J Low Genit Tract Dis 2010; 14: 319-
322.

[34] Sagi L and Trau H. The Koebner phenomenon. 
Clin Dermatol 2011; 29: 231-236.

[35] Bunker CB, Patel N and Shim TN. Urinary void-
ing symptomatology (micro-incontinence) in 
male genital lichen sclerosus. Acta Derm Vene-
reol 2013; 93: 246-248.

[36] Hofer MD, Meeks JJ, Mehdiratta N, Granieri 
MA, Cashy J and Gonzalez CM. Lichen sclero-
sus in men is associated with elevated body 
mass index, diabetes mellitus, coronary artery 
disease and smoking. World J Urol 2014; 32: 
105-108.

[37] Erickson BA, Elliott SP, Myers JB, Voelzke BB, 
Smith TG 3rd, McClung CD, Alsikafi NF, Vanni 
AJ, Brant WO, Broghammer JA, Tam CA, Zhao 
LC, Buckley JC and Breyer BN. Understanding 
the Relationship between Chronic Systemic 
Disease and Lichen Sclerosus Urethral Stric-
tures. J Urol 2016; 195: 363-368.

[38] Baldo M, Ali I and Wojnarowska F. The contri-
bution of drugs to lichen sclerosus. Clin Exp 
Dermatol 2014; 39: 234.

[39] Murphy R. Lichen sclerosus. Dermatol Clin 
2010; 28: 707-715.

[40] Funaro D. Lichen sclerosus: a review and prac-
tical approach. Dermatol Ther 2004; 17: 28-
37.

[41] Kiss A, Csontai A, Pirot L, Nyirady P, Merksz M 
and Kiraly L. The response of balanitis xerotica 
obliterans to local steroid application com-
pared with placebo in children. J Urol 2001; 
165: 219-220.

[42] Neill SM, Lewis FM, Tatnall FM and Cox NH. 
British Association of Dermatologists' guide-
lines for the management of lichen sclerosus 
2010. Br J Dermatol 2010; 163: 672-682.

[43] Hengge UR, Krause W, Hofmann H, Stadler R, 
Gross G, Meurer M, Brinkmeier T, Frosch P, 
Moll I, Fritsch P, Muller K, Meykadeh N, Marini 
A, Ruzicka T and Gollnick H. Multicentre, phase 
II trial on the safety and efficacy of topical ta-
crolimus ointment for the treatment of lichen 
sclerosus. Br J Dermatol 2006; 155: 1021-
1028.

[44] Ebert AK, Rosch WH and Vogt T. Safety and tol-
erability of adjuvant topical tacrolimus treat-
ment in boys with lichen sclerosus: a prospec-
tive phase 2 study. Eur Urol 2008; 54: 932-937.

[45] Tausch TJ and Peterson AC. Early aggressive 
treatment of lichen sclerosus may prevent dis-
ease progression. J Urol 2012; 187: 2101-
2105.

[46] Edmonds EV and Bunker CB. Nuclear magnet-
ic resonance spectroscopy of urine in male 
genital lichen sclerosus. Br J Dermatol 2010; 
163: 1355-1356.

[47] Bunker CB and Shim TN. Male genital lichen 
sclerosus. Indian J Dermatol 2015; 60: 111-
117.

[48] Morey AF, Lin HC, DeRosa CA and Griffith BC. 
Fossa navicularis reconstruction: impact of 



Lichen sclerosus of the male genitalia and urethra

17077 Int J Clin Exp Med 2016;9(9):17069-17077

stricture length on outcomes and assessment 
of extended meatotomy (first stage Johanson) 
maneuver. J Urol 2007; 177: 184-187; discus-
sion 187.

[49] Steffens JA, Anheuser P, Treiyer AE, Reisch B 
and Malone PR. Plastic meatotomy for pure 
meatal stenosis in patients with lichen sclero-
sus. BJU Int 2010; 105: 568-572.

[50] Garaffa G, Shabbir M, Christopher N, Minhas S 
and Ralph DJ. The surgical management of li-
chen sclerosus of the glans penis: our experi-
ence and review of the literature. J Sex Med 
2011; 8: 1246-1253.

[51] Malone PR, Thomas JS and Blick C. A tie-over 
dressing for graft application in distal penec-
tomy and glans resurfacing: the TODGA tech-
nique. BJU Int 2011; 107: 836-840.

[52] Stewart L, McCammon K, Metro M and Viraso-
ro R. SIU/ICUD Consultation on Urethral Stric-
tures: Anterior urethra-lichen sclerosus. Urolo-
gy 2014; 83: S27-30.

[53] Zinman L. Muscular, myocutaneous, and fas-
ciocutaneous flaps in complex urethral recon-
struction. Urol Clin North Am 2002; 29: 443-
466, viii.

[54] Dubey D, Sehgal A, Srivastava A, Mandhani A, 
Kapoor R and Kumar A. Buccal mucosal ure-
throplasty for balanitis xerotica obliterans re-
lated urethral strictures: the outcome of 1 and 
2-stage techniques. J Urol 2005; 173: 463-
466.

[55] Andrich DE, Greenwell TJ and Mundy AR. The 
problems of penile urethroplasty with particu-
lar reference to 2-stage reconstructions. J Urol 
2003; 170: 87-89.

[56] Barbagli G. When and how to use buccal mu-
cosa grafts in penile and bulbar urethroplasty. 
Minerva Urol Nefrol 2004; 56: 189-203.

[57] Xu YM, Fu Q, Sa YL, Zhang J, Jin CR, Si JM and 
Song LJ. Treatment of urethral strictures using 
lingual mucosas urethroplasty: experience of 
92 cases. Chin Med J (Engl) 2010; 123: 458-
462.

[58] Xu YM, Feng C, Sa YL, Fu Q, Zhang J and Xie H. 
Outcome of 1-stage urethroplasty using oral 
mucosal grafts for the treatment of urethral 
strictures associated with genital lichen sclero-
sus. Urology 2014; 83: 232-236.

[59] Palminteri E, Brandes SB and Djordjevic M. 
Urethral reconstruction in lichen sclerosus. 
Curr Opin Urol 2012; 22: 478-483.

[60] Raya-Rivera A, Esquiliano DR, Yoo JJ, Lopez-
Bayghen E, Soker S and Atala A. Tissue-engi-
neered autologous urethras for patients who 
need reconstruction: an observational study. 
Lancet 2011; 377: 1175-1182.

[61] Shim TN, Andrich DE, Mundy AR and Bunker 
CB. Lichen sclerosus associated with perineal 
urethrostomy. Br J Dermatol 2014; 170: 222-
223.


