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Abstract
Introduction: Lichen sclerosus (LS) is an inflammatory skin disease affecting all 
ages. LS typically involves the anogenital site where it causes itching and soreness. It 
may lead to sexual and urinary dysfunction in females and males; however, it may 
be asymptomatic. First signs of LS are redness and oedema, typically followed by 
whitening of the genital skin; sometimes fissuring, scarring, shrinkage and fusion of 
structures may follow in its course. LS is associated with an increased risk of genital 
cancer. LS has a huge impact on the quality of life of affected patients, and it is im-
portant to raise more awareness of this not uncommon disease in order to diagnose 
and treat it early.
Objectives: The guideline intends to provide guidance on the diagnostic of LS, high-
light important aspects in the care of LS patients (part 1), generate recommendations 
and treatment algorithms (part 2) on topical, interventional and surgical therapy, 
based on the latest evidence, provide guidance in the management of LS patients 
during pregnancy, provide guidance for the follow- up of patients with LS and inform 
about new developments and potential research aspects.
Materials and Methods: The guideline was developed in accordance with the 
EuroGuiDerm Methods Manual v1.3 https:// www. edf. one/ de/ home/ Guide lines/  
EDF-  EuroG uiDerm. html. The wording of the recommendations was standardized 
(as suggested by the GRADE Working Group). The guideline development group is 
comprised of 34 experts from 16 countries, including 5 patient representatives.
Results: Ultrapotent or potent topical corticosteroids in females and males, adults 
and children remain gold standard of care for genital LS; co- treatment with emol-
lients is recommended. If standard treatment fails in males, a surgical intervention 
is recommended, complete circumcision may cure LS in males. UV light treatment 
is recommended for extragenital LS; however, there is limited scientific evidence. 
Topical calcineurin inhibitors are second line treatment. Laser treatment, using vari-
ous wave lengths, is under investigation, and it can currently not be recommended 
for the treatment of LS. Treatment with biologics is only reported in single cases.
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The recommendations are presented throughout this guide-
line as displayed below: alongside the wording of the recom-
mendations, the arrow(s) and colours indicate the direction 
and the strength of each recommendation. The rate of agree-
ment (consensus strength) is also displayed as the actual per-
centage and in form of a category- type pie- chart.

The wording of the recommendations was standardized, 
Table 1 (as suggested by the GRADE Working Group).1

Some sections of the guideline were adopted from the 
previous version2 of the guideline without changes.

I N TRODUC TION

Definition of disease

Lichen sclerosus (LS) is an inflammatory skin disease that 
typically involves the anogenital site where it causes itching 
and soreness; it may lead to sexual and urinary dysfunction in 
women and men; however, it may be asymptomatic. First signs 
of LS are usually a whitening of the genital skin; sometimes, 
redness and oedema, fissuring, scarring, shrinkage and fusion 
of structures may follow in its course; it is associated with an 
increased risk of genital cancer. Extragenital disease occurs 
in a minority of patients. The course of LS is usually chronic. 
Treatment remains unsatisfactory, particularly in women 
as disabling scar formation is common despite treatment.3- 6 
There is some evidence that LS in males may go into remission 
after circumcision; however, good studies are lacking.

Synonyms like kraurosis vulvae, balanitis xerotica oblit-
erans and white spot disease are old terms and should no 
longer be used. The suffix ‘et atrophicus’ has been dropped 
because it is recognized that some cases of LS are associated 
with a hypertrophic, rather than atrophic, epithelium.

LS has a huge impact on the quality of life of affected pa-
tients, and it is important to raise more awareness of this not 

uncommon disease in order to diagnose and treat it early.7- 9 
This guideline aims to highlight potential triggers for LS, 
offer advice on current treatment options and suggest future 
research strategies.

Histopathology

A biopsy to confirm the clinical diagnosis is not considered 
necessary in all instances, particularly if the clinical picture 
is diagnostic; however, a biopsy at baseline may be helpful.

A biopsy is certainly indicated if there is doubt about the 
clinical diagnosis, if there is no response to treatment or if 
a malignancy or pre- malignancy is suspected. In children, 
a vulval or penile biopsy is not usually performed, because 
it may be very traumatic for the child and there is no risk 
of dysplasia or cancer in prepubertal children. It should be 
reserved for cases with an uncertain diagnosis and for those 
who fail to respond to treatments.10 Biopsies in the genital 
area in particular in children should be performed by a phy-
sician with expertise.

A biopsy should be taken from a typical lesion; this is usu-
ally an area of whitish appearance (hyperkeratosis, ‘pallor’ 
or sclerosis). If this cannot be found, for example, if fissures 
or erosions are the complaint, a biopsy may be taken at the 
end of a fissure, often appearing in the interlabial sulcus, or 
at the edge of an erosion (not from the middle of an ero-
sive lesions), or, for example, at the posterior end of the labia 
minora if they appear shortened which indicates disease 
activity.

If no baseline biopsy was taken before treatment, a 3- week 
pause of treatment is requested for a reliable histological di-
agnosis. If this cannot be tolerated by the patient, it is essen-
tial to inform the pathologist about the type of treatment. 
Depending on the length and type of treatment, histological 
features may be altered.

Conclusions: LS has to be diagnosed and treated as early as possible in order to mini-
mize sequelae like scarring and cancer development. Topical potent and ultrapotent 
corticosteroids are the gold standard of care; genital LS is often a lifelong disease and 
needs to be treated long- term.

T A B L E  1  Wording of recommendations.

Strength Wording Symbols Implications

Strong recommendation for
the use of an intervention

‘We recommend . . .’ �� We believe that all or almost all informed people would make that 
choice.

Weak recommendation for
the use of an intervention

‘We suggest . . .’ � We believe that most informed people would make that choice, but a 
substantial number would not. 

No recommendation with 
respect to an intervention

‘We cannot make a 
recommendation with 
respect to . . .’

0
At the moment, a recommendation in favour or against an intervention 
cannot be made due to certain reasons (e.g. no reliable evidence data 
available, conflicting data or conflicting outcomes, etc.)

Weak recommendation against 
the use of an intervention

‘We suggest against . . .’ � We believe that most informed people would make a choice against 
that intervention, but a substantial number would not.

Strong recommendation 
against the use of an intervention

‘We recommend against 
. . .’ �� We believe that all or almost all informed people would make a choice 

against that intervention.
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Typical histological features of an established LS lesion 
are (Figure 1)

• compact orthohyperkeratosis,
• epidermal atrophy,
• basal cell degeneration,
• dermal hyalinization,
• an interphase dermatitis with a band- like lymphocytic in-

filtrate, typically underneath the hyalinized, oedematous 
dermis11 and

• follicular plugging in hair bearing skin.

Corticosteroid treatment may induce a remission of the 
hyperkeratosis and a previously existing mild subepithelial 
sclerosis. It will especially lead to a reduction of the lym-
phocytic infiltrate, and will therefore alter all features that 
result from inflammation such as an interphase dermatitis, 
basement membrane destruction and keratinocyte dam-
age. Anti- fungal treatment, which is often administered in 

patients with LS because of a mistakenly diagnosed candida 
infection, may induce a hypersensitivity reaction leading to a 
psoriasiform reaction pattern of the skin. In such situations, 
also eczema/dermatitis (atopic or seborrheic), in particular if 
early LS is suspected, must be considered.

Genital LS is sometimes difficult to distinguish from gen-
ital mucosal/erosive lichen planus (LP). However, LP has sev-
eral pathognomonic clinical and histological features that 
usually allow a distinction from LS:

• involvement of glycogenated mucosal tissue (oral, oesoph-
ageal, vaginal, vestibular vulval mucosa),

• the histological correlate of Wickham striae, pathogno-
monic for LP, is a focal and circumscribed accentuation of 
the granular cell layer, often referred to as wedge- shaped 
hypergranulosis and focal compact hyperkeratosis,

• keratinocyte apoptosis, not seen in LS,
• circumscript, scarring alopecia in scalp involvement,
• typical nail changes (Kirtschig, Gynecologic Dermatology).12

F I G U R E  1  Histopathology of early LS in (a, b) (see corresponding clinical Figure 2c), the biopsy was taken from the right interlabial sulcus). 
Epidermal acanthosis with some hyperkeratosis, rete ridges are broadened. The upper dermis contains a lichenoid lymphocytic infiltrate and is a bit 
oedematous. Blood vessels are slightly dilated in the upper plexus. Late LS in (c, d) shows an atrophic epidermis, with orthohyperkeratosis, rete ridges 
are partly elapsed, and there is a broad subepidermal oedema and swollen and homogenized collagen fibres. Blood and lymphocytic vessels are dilated. 
The lichenoid lymphocytic infiltrate is pushed by the oedema to middermis. We thank Luis Mario Orantes- Aguirre, Unilabs Bern, Switzerland, for the 
provision of the histological pictures.
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Twenty- five years ago, Fung & LeBoit already made an 
attempt to establish the histological differences between LS 
and LP, and consensus is still not achieved (Table 2).

Day et al.14 suggest the following clinicopathologic diag-
nosis of genital mucosal/erosive LP incorporating 5 criteria: 
(a) a well- demarcated, glazed red macule or patch at labia 
minora, vestibule and/or vagina, (b) disease affects hairless 
skin, mucocutaneous junction and/or non- keratinized squa-
mous epithelium, (c) evidence of basal layer damage, cate-
gorized as degenerative or regenerative, (d) a closely applied 
band- like lymphocytic infiltrate and (e) absent subepithelial 
sclerosis.

However, it has to be noticed that there is a spectrum of 
histological and clinical features in LS and in early disease 
some features seen in established disease are missing. In 
early LS (Figures 1a,b and 2c), some classical features like the 
hyalinization of the upper dermis may be lacking and a firm 
histological diagnosis cannot be made. Attili & Attili made 
an attempt to establish the various features of early and late 

LS (Table 3).15 However, this needs to be confirmed and con-
sented. In any case, histological and clinical features have to 
be correlated, and sometimes, only time will show how the 
disease will develop before a firm diagnosis can be made.

Also, hypertrophic forms of genital LS and LP may show 
similar clinical and histological features making a distinc-
tion difficult in some cases. Of particular importance is to 
rule out precancerous or cancerous lesions. Squamous cell 
cancers (SCC) in LS develop independent of human papil-
loma virus (HPV) infection. While HPV induced SCC de-
velop slowly over several years, HPV- independent SCC can 
develop rapidly within several months.17 Therefore, any new 
hyperkeratotic lesion or newly arising erosions and ulcer-
ations are suspicious for a HPV- independent vulval intraep-
ithelial neoplasia, also referred to as differentiated vulval 
intraepithelial neoplasia and should be biopsied.

In conclusion, greater awareness of the clinicopatho-
logical spectrum of LS should enable early diagnosis and 
treatment. A biopsy read by an experienced (dermato)histo-
pathologist is particularly helpful to rule out clinical differ-
ential diagnoses such as LP and eczema, atopic or seborrheic, 
in particular if early LS is suspected, and detect precancer-
ous and cancerous lesions. 

Genetic predisposition

A genetic predisposition is implicated. A positive family his-
tory of LS is observed between 5.4% and 12% of patients with 
genital LS in British, Italian and Dutch studies.18- 22 Familial 
occurrence is probably higher than expected and may be as 
high as 39%.19,23

HLA Immunogenetic studies have demonstrated a sig-
nificant association with particular HLA class II antigens 
in patients compared with controls.24- 27 The existence of a 
susceptibility gene for sclerosis in this region of the MHC is 

T A B L E  2  Summary of histological differences between LS and LP 
established by Fung & LeBoit in 199813.

LS % with 
stated 
feature

LP % with 
stated 
feature

Psoriasiform lichenoid pattern 100 0

Basilar epidermotropism 78 0

Loss of papillary dermal elastic fibres 100 33

Basement membrane thickening 44 0

Epidermal atrophy 33 0

Many cytoid bodies 0 100

Wedge- shaped hypergranulosis 11 100

Basal squamatization 25 100

Pointed rete ridges 11 83

F I G U R E  2  (a–e) Lichen sclerosus in two (pre- )pubertal girls showing severe hyperkeratosis around the clitoris and interlabial sulci in (a)16 and mild 
hyperkeratosis around the clitoris and posterior fourchette in (b). (c) shows early LS without any sclerotic changes but complaint of itch, fissuring during 
intercourse and a short left labium minus (corresponding histology see Figure 1a,b). (d) shows white lesions in around the clitoris and possibly posterior 
fourchette in a woman with LS; and severe hyperkeratosis, fusion above the clitoris resulting in a buried clitoris and regressed/absorbed labia minora 
resulting in severe architectural changes and an ecchymosis at the left interlabial sulcus, typically seen in LS in (e).
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underlined by the finding that the same region is associated 
with an increased risk of autoimmune diseases in women.28

LS is described to occur in individuals with Turner syn-
drome (X0 chromosome) and with a Fitzpatrick phototypes 
1 and 2 in boys.29 The association of Turner syndrome and 
LS leads to speculations of the influence of low oestrogen; 
Turner syndrome is also associated with an increased risk 
of immune mediated inflammatory disease, such as autoim-
mune thyroiditis, coeliac disease, type 1 diabetes mellitus, 
inflammatory bowel disease, alopecia areata or vitiligo. The 
presence of isochromosome iXq and exposure to oestra-
diol may contribute to the development of the autoimmune 
process.30- 32

Gene expression pattern of LS in males using DNA mi-
croarray functional analysis revealed increased expression 
in adults and children in the immune response/cellular de-
fence gene ontology (GO) category and reduced expression in 
other categories including genes related to squamous cancer. 
No specific HPV, autoimmune or squamous carcinogenesis- 
associated gene expression patterns were found. ECM1 and 
CABLES1 expression were significantly reduced in paedi-
atric and adult samples, respectively; the meaning of this 
needs further evaluation.33

In contrast, the median mRNA as well as mean protein 
expression of ECM proteins (e.g., proteoglycans, ECM- 1) 
and connective tissue growth factor (CTGF) was found to 
be higher in vulval LS in the study by Gambichler et  al.34 
TGF- ß/Smad- 3 independent up- regulation of CTGF may in-
duce accumulation of ECM proteins and maintain fibrosis in 
chronic vulval LS.

Epigenetics refers to functionally relevant changes in the 
genome other than those of DNA sequence that can lead to 
changes in gene expression or cellular phenotype. Vulval LS 
is associated with altered expression of IDH enzymes and 

aberrant hydroxymethylation indicating an epigenetic back-
ground for the pathogenesis of vulval LS.35 Hypermethylation 
of the promoters of genes like IRF6 and RAR β, with their 
subsequent down- expression, seems to play a role in vulval LS 
progression towards cancer.36,37 The involvement of an aber-
rant methylation of the promoters of these and other genes in 
the pathogenesis of vulval LS is less evident.

Immunological findings

T cells: Terlou et al. describe an autoimmune phenotype in 
vulval LS, characterized by increased levels of Th1- specific 
cytokines, a dense T- cell infiltrate and enhanced BIC/miR- 
155 expression, a microRNA involved in regulation of the 
immune response.38

Pilatz et  al. investigated the cellular composition, in-
flammatory infiltrate and microenvironment in boys with 
congenital phimosis and LS. They found distinct expression 
patterns of tissue remodelling associated genes character-
ized by over expression of bone morphogenetic protein 2 
and its corresponding receptor, matrix metalloproteinases 
1 and 9 and tissue inhibitor of metalloproteinases 1, cyto-
kine chemokine ligands 5 (RANTES) and interleukin 4, and 
TGF- β2 and its corresponding receptor.39

Kaya et  al. described that CD44- targeted deficiency in 
mouse epidermis results in a LS- like histological picture.40 
In human genital and extragenital LS lesions, the epider-
mal expression of CD44 is decreased or absent, both at the 
protein and mRNA levels, which is correlated with an ac-
cumulation of hyaluronate in the superficial dermis. This 
suggests that LS might result from an epidermal damage of 
unknown origin, responsible for a progressive decrease in 
keratinocyte CD44, subsequently leading to dermal changes 

T A B L E  3  Histological stages of genital lichen sclerosus (133 cases).15

Early pre- sclerotic phase Sclerotic phase conventional lichen sclerosus Atrophic phase

Stage 1a (17%) Stage 1b (27%) Stage 2a (44%) Stage 2b (4%) Stage 3 (8%)

Epidermis Psoriasiform Widening of papillae and 
loss of rete ridge pattern

Thin and flat epidermis Pseudo- 
epithelial 
hyperplasia

Thin and atrophic

Basement zone Vacuolar/
lichenoid 
interface 
dermatitis with 
an indistinct 
basement 
membrane

Diffuse dermal 
lymphocytic infiltrate 
with thickened or multi 
stranded basement 
membrane

Thickened basement 
membrane merging with 
hyalinized papillary dermis. 
Focal basilar lymphocytic 
infiltration

Diffuse 
vacuolar change 
with basilar 
infiltration of 
lymphocytes

Thin basement 
membrane. No 
inflammatory cells

Papillary dermis Normal Patchy peri vascular 
lymphocytic infiltrates. 
New capillaries with 
thicker walls

Loss of normal structure 
with hyalinization and 
sclerosis

Loss of normal 
structure with 
hyalinization 
and sclerosis

Normal structure 
replaced by 
loose matrix of 
fibrosis. Negligible 
inflammatory cells

Reticular dermis Normal Normal Mid- dermal band of 
lymphocytic infiltrate 
along with thick walled and 
dilated blood vessels

Structural 
loss with 
hyalinization 
and sclerosis

Loose matrix of 
fibrosis. Negligible 
inflammatory cells
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in which hyaluronate accumulation is a conspicuous fea-
ture.41 However, increased epidermal and dermal staining 
in areas where there was a band of inflammatory cells but 
decreased in areas of sclerotic skin using a pan CD44 marker 
was observed by Farrell et al.42

Tchorzewski et al. describe that the involution of lichen 
sclerosus- affected tissues may be the suppressive effect 
exerted by CD4+CD25+ suppressor T lymphocytes, the 
increase in IL- 10 inhibitory cytokine production, and di-
minished granulocyte ROI production. Inflammatory infil-
trates in the affected regions of the skin are characterized 
by a diminished number of CD3 lymphocytes bearing the 
CD26 molecule, which may be responsible for an autocrine 
defect in bioactive mediator degradation.43

The dysregulation of certain mediators, like Dkk- 1, GDF- 
15 IGFBP- 2 and CHI3L1, involved in both inflammatory 
processes and collagen metabolism in keratinocytes and fi-
broblasts obtained from vulval LS samples have been iden-
tified by Corazza et  al. Both keratinocytes and fibroblasts 
seem to actively participate in this process, with peculiar 
and in some way different profiles of mediators' release.44,45

Humoral autoimmunity

An increased incidence of autoantibodies to the extracellu-
lar matrix protein 1 (ECM1) and autoantibodies to BP180 
antigen in LS are reported. This may support the idea of LS 
being a (humoral) autoimmune disease;46- 49 however, it may 
be a secondary phenomenon.

Interestingly, the clinicopathological phenotype of lipoid 
proteinosis, which results from mutations in ECM1, resem-
bles LS.46 However, the pathogenic relevance of these find-
ings needs further investigation.

A significant interferon- gamma production was observed 
in response to the NC16A peptides in 6 of the 14 vulval LS 
patients, but not in the control subjects. There was an asso-
ciated autoantibody response to BP180 in 3 LS patients with 
T- cell responses. These data suggest that in some vulval LS 
patients, NC16A domain- specific T cells circulate at suffi-
ciently high frequency to be detectable in  vitro and show 
rapid effector function.50

However, no increased percentage of anti- BP180 au-
toantibodies in LS were detected in a cohort from Greece. 
Authors suggest that autoantibodies in patients with genital 
LS represent rather an epiphenomenon than a true compo-
nent of LS pathogenesis.51

Oxidative stress, which is involved in the pathogenesis of 
several autoimmune and malignant disorders, may contrib-
ute to these processes in LS.52 Increase of lipid peroxidation 
products was found within the basal cell layers of the epi-
dermis of LS, thus co- localizing with ECM1. Oxidative DNA 
damage was detected throughout LS biopsies indicating that 
oxidative damage to lipids, DNA and proteins may contrib-
ute to sclerosis, autoimmunity and carcinogenesis in LS. The 
possible role of TP53 mutations in the development of vulval 
cancer in LS is postulated.

Associated diseases

Immune mediated inflammatory diseases like thyroid 
disease (most common), vitiligo, alopecia areata, autoim-
mune bowel disease, rheumatoid arthritis, primary bil-
iary cirrhosis, pernicious anaemia, localized scleroderma/
morphoea, systemic lupus erythematosus, frontal fibrosing 
alopecia53 and multiple sclerosis are more frequently de-
scribed in genital LS patients. These associations are more 
common in females (19% to 54%) than in males (3% to  
5%).24,26,54,55,56,57,58,59,60,61,62,63,64

The prevalence of psoriasis (Th1 response) in vulval LS 
patients was found to be higher than in the general popula-
tion and among non- LS patients.65,66

Atopic dermatitis (Th2 response) was found more com-
monly in boys with LS compared to circumcised boys 
without LS.67,68 In male patients, LS is associated with an in-
creased body mass index and has been associated with cor-
onary artery disease, diabetes mellitus and tobacco use.69,70

Diabetes mellitus (DM) and LS are more frequently reported 
than expected, some recommend DM screening in LS.21,71

Women with LS may have other bladder, bowel and pain 
comorbidities. In a series of 308 women with LS seen at a 
vulval clinic, self- reported conditions were overactive blad-
der (15.3%), stress urinary incontinence (27.9%), consti-
pation (32.5%), irritable bowel syndrome (19.5%), thyroid 
dysfunction (33.1%) (2 to 3- fold increased risk),72 fibromy-
algia (9.1%), temporomandibular joint disorder (13.0%) and 
vulval pain (83.1%).73 A multicentre Italian study evidenced 
that metabolic factors (obesity, hypertension, hypothyroid-
ism and a sedentary lifestyle) may play a role in genital LS 
pathogenesis in genetically predisposed patients, and that 
risk profile is similar in males and females.22,70

Hu et al. compared the demographics and self- reported 
medical comorbidities of patients with vulval LS (n = 865) 
with those of women with other vulval conditions (n = 1118). 
Increasing age, thyroid disease and anorectal fissures were 
significantly associated with vulval LS. The association be-
tween anorectal fissures and vulval LS likely represents a se-
quela of the disease rather than a true comorbidity.62

The association of genital melanoma and LS is described 
in several case series, mainly in women.74 Vulval melanoma is 
rare, with an incidence of 0.10–0.13 per 100,000 individuals, 
presenting typically in postmenopausal women. There seems 
to be an increased incidence of vulval melanoma among pa-
tients with LS, also in girls!75 The increased risk of vulval mel-
anoma and SCC should be noted in patients with LS.

EPIDE M IOLOGY

Incidence/prevalence

The exact prevalence of LS is unknown and is probably un-
derestimated, possibly because LS is underdiagnosed.76,77 
It is a disease commonly seen in ‘vulval’ and ‘penile’ clin-
ics. Together with spongiotic dermatitis and other lichenoid 
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interface dermatoses, it counts for the majority of specimens 
in pathology departments investigating foreskins.78

The suspected prevalence varies between 0.1% and 3% for 
children and old women (>80 years), respectively.76,79,80,81 
Extrapolation from the Oxford clinic data suggests that ap-
proximately 150–200 women per million population present 
each year.82 A recent study determined an incidence of LS 
in women by age 80 of 1.6%.83 The incidence in males was 
estimated to be 0.07% according to retrospectively reviewed 
discharge records at an US Army Medical Centre.84

Age at onset

LS can occur at any age. The prevalence of vulval LS increases 
with age, women after the menopause are most commonly 
affected, which may not necessarily be linked to the post-
menopausal status.21,81 However, in about 20% of the women 
the onset of disease is premenopausal.85 A second peak is 
thought to occur before puberty86; both peaks are in the non- 
reproductive years and are associated with low oestrogen lev-
els. It could be that a low oestrogen level has an aetiological role 
which may be linked to the differences in immune responses 
(oestrogen favours T- cell mediated rather than antibody re-
sponses). Alternatively, the age distribution could be related 
to less lubrication allowing mechanical trauma (Koebner phe-
nomenon). However, Wallace described a continuous increase 
in incidence from puberty to perimenopause peaking around 
the menopause with decrease thereafter. In men, the incidence 
seems to increase after puberty, with possibly a prepubertal 
peak, and decreases again in older age (>60 years).81,84,87,88,89 
The incidence almost doubled in the third decade in one study; 
this may, however, be attributed to the study setting being per-
formed at a Military Medical Centre84 but a peak around the 
third decade is also observed in a non- military setting.87

Sex ratio

Women seem more often affected than men, with a re-
ported female:male ratio between 3:1 and 10:1; however, an 
equal gender distribution was observed in a Greek general 
hospital.60,80,81,89,90,91,92,93,94

CLI N ICA L PR E SE N TATION A N D 
SEQU E L A E OF DISE ASE

LS is a chronic disease with waxing and waning symptoms. 
Itch or pain is the main initial complaint in genital LS in 
women and sexual and urinary dysfunction in men.95

Females

The characteristic sites involved in females are the interlabial 
sulci, labia minora, clitoral hood, the posterior fourchette, 

perineal body and perianal skin (often in girls) (Figure 3). Labia 
majora and the urethral meatus may be affected in rare cases.

Males

LS in men and boys usually occurs on the glans penis, coronary 
sulcus, urethral meatus and/or foreskin, with a predilection for 
the perifrenular area (Figure 4), and may cause phimosis in a 
previously retractable foreskin or adhesions of the foreskin to 
the glans causing dysuria or painful erection. Acquired (sec-
ondary) phimosis in males is highly suspicious to be caused 
by LS. Rarely, the penile shaft, perineal, scrotal and perianal 
skin are affected. Meatal stenosis may lead to problems passing 
urine and urinary obstruction; urethral disease can be a severe 
complication. LS in men is thought to more frequently affect 
uncircumcised or late circumcised men and occurs only rarely 
in those who were circumcised shortly after birth.87,96

Extragenital LS

LS of the extragenital skin alone is rare and has been re-
ported in about 6% of all affected women.81 Involvement of 
the scalp, including bullous variants and scarring alopecia, 
is rare but reported.97- 99 It is generally taught that LS does 
not affect the oral mucosa, nails or vagina; however, the oc-
currence at these sites is reported.90,100,101,102,103,104

Symptoms of LS

Women and girls commonly report itching, burning pain 
and anal or genital bleeding due to fissuring of the affected 
tissue. Women also report painful, less pleasurable or even 
impossible sexual intercourse due to stenosis and scarring. 
Painful defecation may be a problem (because of fissures), 
especially in girls, causing constipation. Soft stools after a 
fibre rich diet may help. Children may also present with gas-
trointestinal complaints, besides constipation, regulation of 
the nutrition and defecation may help.

Signs of LS

The primary lesions on the skin are flat ivory- coloured spots 
(Figures  2c and 5), which may merge together into crinkly 
thin (skin atrophy) or hyperkeratotic patches (Figures 5 and 
6b). On the vulva or penis, there may be oedema, an erythema 
adjacent to hypopigmented spots (either hyperkeratotic; 
Figure 6b or sclerotic) and fissures. Purpura or ecchymoses 
are typical and harmless but for some patients distressing fea-
tures of LS. Scarring is common and is observed in about 80% 
of women and 30% of girls with LS.5 It may lead to loss and ag-
glutination of the labia minora, possibly midline fusion with 
fusion of the clitoral hood burying the clitoris and narrow-
ing and rarely obliteration of the vaginal introitus. Perianal 
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involvement is typical in females, rarely seen in males, show-
ing erythema, skin atrophy or sclerosis with erosions and fis-
sures, or rarely scarring possibly leading to anal stenosis.

The Koebner phenomenon that describes the devel-
opment of lesions in previously normal looking skin after 
scratching or other trauma is well recognized.81

Symptoms

• Itch (mainly in genital LS in females)
• Pain/Soreness
• Burning
• Irritation
• Feeling of dryness
• Dysaesthesia
• Constipation, in perianal involvement, particularly in girls
• Dyspareunia or apareunia (disturbed sexual functioning)
• Dysuria (pain, disturbed urinary stream)
• Urinary bladder pain (abacterial cystitis)
• LS can be asymptomatic

Signs

• Oedema (swelling of the skin)
• Slight erythema (redness)
• Hyperkeratosis (white thickened skin; hyperkeratosis on 

histology)
• Sclerosis (tight, yellowish white skin, for exam-

ple,  resulting in phimosis; dermal hyalinization on  
histology)

• Pallor (pale, whitish areas; the histological correlate is not 
described)

• Atrophic skin (crinkly skin; epidermal atrophy on 
histology)

• Fissuring (skin fragility, loss of elasticity leading to split-
ting of skin)

• Erosions
• Blistering is very rare
• Ecchymoses/purpura is common in genital LS (due to 

fragile, sclerotic and ectatic blood vessels)
• Changes may be localized to the vulva or include the peri-

anal area, forming a ‘figure- of- eight’ distribution

F I G U R E  3  Graph of female external genitalia adopted from Gynecologic Dermatology.12

F I G U R E  4  Graph of penile structures.
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• Scarring may lead to architectural changes (e.g., resorption 
of the labia minora, fusing in the midline with burying, 
but not loss of the clitoris in women and, e.g., phimosis, a 
narrow meatus urethrae and a sclerotic frenulum breve in 
men)

• Follicular plugging (in extragenital LS)
• Post- inflammatory hyperpigmentation is not a common 

finding, but rather points towards the diagnosis of lichen 
planus

Physicians should be familiar with the various 
signs of LS. Some of the signs represent 
early, reversible signs others are 
permanent, non- reversible signs of LS

• Fissures/erosions are longitudinal/patchy ruptures of the 
skin surface.

• Ecchymoses are bleedings within the skin.
• Hyperkeratoses are patches/plaques of bright white skin 

with a ‘powdery’ appearance.

IMPORTANT: Hyperkeratoses must be distinguished 
from

• Sclerosis that are areas of yellowish/ivory white skin with 
a smooth/waxy/firm texture

• Pallor that are areas of pale whitish skin that differ from 
hyperkeratoses in that they are not ‘powdery’. Sclerosis 
and pallor are usually permanent signs of genital LS, his-
tological correlates need to be defined.

Complications

• Loss of self- esteem (e.g., concern about the genital 
appearance)

• Impaired quality of life
• Development of anogenital carcinoma (actual risk <5%)
• Development of clitoral pseudo- cyst
• Sexual dysfunction
• Urinary dysfunction
• Genital dysaesthesia

Mental health disorders are an underestimated compli-
cation of chronic genital diseases.105 LS is shown to have a 
profound effect on mental health.105 Parygina et  al. report 
that mental health disorders were diagnosed in 22 (66.7%) 
patients with chronic vulval disease.106 Mixed anxiety- 
depressive disorder and depressive episodes were diagnosed 
most frequently—in 36.4% and 22.7% of patients, respec-
tively. The most significant risk factors for mental health 
disorders were duration of the disease and itching, followed 
by the severity of itching according to visual analogue scale 
(VAS) and itch severity scale (ISS). In addition, high scores 
of VAS regarding the effect of dermatoses on the quality of 
life are a risk factor for the formation of mental disorders. 
Sexual dysfunction, dysmorphology and affection of genital 
area were less important risk factors for mental health dis-
orders. Patients with these predictors are recommended to 
consult a psychiatrist.F I G U R E  5  Porcelain like and hyperkeratotic LS at the back.

F I G U R E  6  LS in males, (a) erosive LS at the sulcus and white lesions at the glans, (b) hyperkeratotic plaque at the sulcus, (c) pallor or sclerosis at the 
glans with the meatus affected by LS and (d) secondary phimosis in a boy.
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TR IGGER FAC TOR S

There are hardly any high quality studies reporting potential 
triggering factors or risks for the development of LS; how-
ever, the following aspects are mentioned in the literature 
and require further investigation.

An increased risk of developing LS is described under the 
following circumstances:

Trauma

The appearance of new skin lesions on previously unaf-
fected skin secondary to trauma is observed in LS (Koebner 
phenomenon).

Pelvic surgery, manoeuvres of the foreskin “mechanical 
reduction of the foreskin” performed at least 5- 10 times per 
month and genital injury are thought to trigger LS in genet-
ically predisposed individuals.6,21,29,58,107

Baykal et  al. describe development of LS on the sites of 
striae distensae and a surgical scar in a patient with coexis-
tent morphoea.107 In a large series of paediatric LS, associa-
tions with trauma, autoimmunity, and infection were noted. 
LS may be associated with sexual abuse, possibly due to gen-
ital trauma.108,109

Parental status

Parous women were at higher risk compared to nulliparous 
women.110,111 This finding was not significant when only 
married women were considered.110

Radiotherapy

Radiation- induced LS of the vulval region is reported after 
radiation for vaginal cancer.112,113

Urine

The relevance of urine in the pathogenesis of LS is supported 
by several observations and studies; the exact mechanism of 
how urine may act in individuals with a probably genetic 
predisposition to LS has to be further investigated.114- 120 
Gupta et al. reported six patients (three males and three fe-
males) with histologically- proven LS that showed relative 
sparing of the uncovered areas of the genitals, thereby sug-
gesting that the occlusion of the genital skin may be play-
ing a greater role in the causation of LS than is currently 
thought, in both sexes.114

A case series further strengthens the urinary occlusion 
hypothesis for the causation of male genital LS. It is import-
ant to recognize that urological interventions can create 

incompetence of the naviculomeatal valve post voiding. In 
uncircumcised men, this creates a risk factor for male gen-
ital LS that was not previously present. Occlusion the phe-
nomenon of Koebnerization and currently unelucidated 
epithelial susceptibility factors lead to inflammation, scle-
rosis and cancer. Patients and urologists should be aware of 
these possibilities and preventative measures instituted, for 
example, adaptive voiding habits and barrier protection.120

Furthermore, a broken barrier function of the skin in 
atopic individuals may increase the risk factor ‘urine’.67,121

Infections

Various genital infections are debated to be a trigger for 
LS. Vulvitis and urethritis were associated with LS in one 
study;111 however, this was not confirmed in another.21

Borrelia burgdorferi

The hints towards Borrelia burgdorferi as a trigger in LS are 
impressive and accumulating but remain conflicting.

Using focus- f loating microscopy, Eisendle et  al. de-
tected Borrelia species in 38 of 60 cases (63%) of LS and 
in 61 of 68 (90%) of positive controls of classic borreli-
osis, but Borrelia species were absent in all negative con-
trols. Borrelia species were detected significantly more 
often in early inflammatory- rich (31 of 39 [80%]) than in 
late inflammatory- poor (7 of 21 [33.3%]) cases (p = 0.001). 
Polymerase chain reaction findings were positive in 25 of 
68 positive controls (37%) and negative in all 11 cases of LS 
and all 15 negative controls.122

Furthermore, investigations by Aberer et al. support the 
hypothesis that some Borrelia species enhance collagen 
mRNA expression and can stimulate growth factors respon-
sible for increased collagen production.123

There are few reports about antibiotic treatment in LS; 
however, doxycycline, penicillins and cephalosporines 
were successfully used.98,124,125 This warrants further stud-
ies.122,126,127,128,129,130,131,132,133,134,135,136,137,138,139,140,141, 142,143,14

4,145,146,147,148,149,150,151,152,153

Mycoplasma

Mycoplasma infection is thought to be a potential cofactor 
in LS.154,155

Both PCR and ELISA proved a significant presence of 
Mycoplasma when compared to controls in patients with 
LS (PCR positivity: 48/51 vs. 12/40, p < 0.01; ELISA posi-
tivity 22/40 vs. 5/26, p < 0.01), while only PCR data showed 
significant difference between morphoea patients and con-
trols (17/20 vs. 12/40, p < 0.01): these cases had no significant 
Mycoplasma antibody positivity.155
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Viral infections

Pilatz et al. provided evidence that HPV is usually not pre-
sent in the foreskin of boys with persistent phimosis after 
their first year of life and that topical glucocorticoid treat-
ment failure is not associated with HPV or any specific 
histopathological changes (LS). These results showed no re-
lationship between HPV and LS and are in accordance with 
the literature.156- 159

Epstein–Barr virus was found in a preliminary study; the 
follow- up will elucidate whether EBV could play a role in LS. 
Hepatitis C virus infection and Helicobacter pylori are de-
scribed in single reports to be associated with LS.160- 162

Microbiome

Alterations of the microbiome may also play a role in the de-
velopment or chronic course of LS. There are recent studies 
that demonstrate the role of a dysbiosis in the pathogenesis 
of LS and correcting the composition of the microbiome 
may be applicable in supplementary LS therapy by targeting 
the restoration of the beneficial f lora.163- 167 Interestingly, 
urinary infections and use of absorbents (panty liners) 
are also reported to be more common in symptomatic LS 
patients.168

Psychological factors

Genital LS has an enormous impact on the patient's psycho-
logical and sexual wellbeing. There are some studies that in-
vestigated the topic and usually highlight the impact of LS 
on the patient's quality of life; the psychological constitution 
as a risk factor is, for example, studied by Grasso et al.169- 171

Grasso et al. investigated anxiety as risk factor for vulval 
LS and describe that women (n = 25) suffering from LS al-
ready have a psychic labile condition with an anxiety degree 
that will impact on the variability and the progress of LS and 
could have a causal role in the development of the disease.169

Hormones

Data by Günthert et  al.172 suggest that disturbance of the 
androgen dependent growth of the vulvar skin by oral con-
traceptive pills (OCP) and especially by OCPs with anti- 
androgenic properties might trigger the early onset of LS in 
a subgroup of susceptible young women.

BMI/DM/CAD/smoking

People with a family history of diabetes mellitus (DM) and 
men with elevated body mass index (BMI), diabetes mel-
litus, coronary artery disease (CAD) and smoking were at 
increased risk of developing LS.21,70,93,173

Development and chronicity of LS may not be a purely 
dermatologic condition, but may be associated or con-
founded by systemic disease or vascular compromise like 
CAD, DM and smoking.

Also, Virgili et al. found that overweight and obesity, blood 
hypertension, hypothyroidism and an educational attainment 
equal or above upper secondary school level were more fre-
quent among the study patients with LS than among the general 
Italian population. Moreover, a family history of genital LS was 
reported more frequently than expected among patients with 
genital LS. These factors were similar in males and females. The 
disease tended to occur later in females than in males.22

However, Sideri et  al. were not able to support this hy-
potheses, as no difference was observed in their distribution 
of cases and controls with reference to education, smoking 
habits, body mass index and previous history of diabetes.110

Buried penis has been reported as a trigger on several oc-
casions, as has risk of recurrence of LS after surgery in obese 
males.174- 178

Food

Multiple conditional logistic regression analysis showed that 
vulval dystrophy was positively associated with eating hot 
(spicy) food (OR = 2.55, 95% CI: 1.24–5.25), mood (OR = 4.27, 
95% CI: 1.96–9.29), order of pregnancy (OR = 3.37, 95% CI: 
2.11–5.40), vulvitis (OR = 6.74, 95% CI: 2.66–17.09) and ure-
thritis (OR = 11.02, 95% CI: 1.01–120.19).111

Eating pork is reported to possibly worsen symptoms of 
LS.168

Medication

A study by Alharbi confirms the association between 
Immune Checkpoint Inhibitors (ICIs) and LS and lichen 
planus.179 Corticosteroid (local/systemic or both) and cal-
cineurin inhibitor treatment might improve patients' pain 
and prevent the progression of adverse events. In addition, 
some cases require ICI cessation to achieve complete remis-
sion. Finally, LS and lichen planus should be included as a 
part of the immune- related side effects of checkpoint inhibi-
tor medications.

Protecting factors

There was no association between retinoids and risk of vul-
val LS, but intake of carotenoids was inversely and strongly 
associated with vulval LS.110

DI AGNOSIS

The diagnosis of LS is usually made according to the char-
acteristic clinical appearance. In typical cases, a biopsy may 
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not be needed, but many clinicians prefer to take a biopsy 
at presentation. In children, a biopsy of genital skin is not 
usually performed, because it may be very traumatic for the 
child. A biopsy should be performed if the clinical diagnosis 
is uncertain, dysplasia/carcinoma is suspected or if there is 
failure of first line treatment, also in children.10,180

Clinical and pathological correlation is essential. In early 
disease, histology can be non- specific.

Further investigations

Investigation for autoimmune disease should be done if 
clinically indicated, because some diseases (e.g., thyroid 
disease, pernicious anaemia, vitiligo and diabetes mellitus) 
are associated with LS in females.55 These conditions may 
be asymptomatic. Skin swabs for bacterial, fungal or viral 
infection are only useful to exclude co- existing infection, if 
there are symptoms or signs suggestive of this. Patch test-
ing, an epidermal test on the back to prove a contact allergy, 
is rarely required and only if secondary (medicament) al-
lergy is suspected. The advice of a dermatologist should be 
sought.

LS in children

Special attention has to be paid to children with anogenital 
disease, and it has to be kept in mind that children are not 
‘little adults’.

A child friendly setting must be created. Talking about 
anogenital problems may be even more difficult for children 
than for adults. Children should be accompanied by a person 
they trust and they should be allowed and encouraged to talk 
about their complaints in their own words.

A safe environment needs to be created. The investiga-
tion of the anogenital site should be performed by an expe-
rienced physician who knows the disease, the anatomy of 
the genitals in children and who knows how to deal with 
children.

The investigation of girls should not be performed using 
a gynaecological chair, as this may humiliating and may 
cause anxiety, an examination table is more appropriate. 
Explain what you are about to do and ask the child for its 
consent.

If the clinical picture is not diagnostic and you consider 
a biopsy weigh the pros and cons. Sometimes, a second visit 
after a few months' time will offer a clearer picture, or dis-
cuss the case in an interdisciplinary team, or refer to an 
experienced colleague. A biopsy is the ultimate action and 
should be avoided whenever possible.

Explain the disease and its treatment in words the child 
is able to understand, demonstrate where ointments need 
to be applied and explain the importance of long- term 
follow- up.

DIFFER E N TI A L DI AGNOSE S

Mucosal or erosive lichen planus is the main differential diag-
nosis. Inverse psoriasis, eczema/lichen simplex, non- specific 
balanoposthitis, vitiligo (particularly difficult in children), 
morphoea, graft- versus- host disease (GvHD), autoimmune 
bullous diseases, plasma cell vulvitis/balanitis, Paget disease, 
lSIL/hSIL and SCCs may show clinical features resembling LS. 
If the diagnosis is in doubt, a biopsy has to be performed.181 
For more information on diseases that need to be differenti-
ated, the IUSTI guideline may be consulted.182

One interesting case report describes an erosive vulvo-
vaginitis, histologically not compatible with LS or lichen pla-
nus but associated with an intralesional Borrelia burgdorfei 
infection, it resolved after 5 months of treatment with topical 
clindamycin and oral doxycycline.141

Infections and a contact dermatitis may be superimposed, 
and these should be identified and treated.

FE AT U R E S OF E XTR AGE N ITA L 
LICH E N SCL EROSUS

In contrast to genital LS, extragenital disease is much less 
frequent, and it affects approximately 10%–20% of patients 
with LS.6 It predominantly occurs in women, with a re-
ported female/male ratio of 7:2.183 Extragenital LS without 
concomitant genital disease is very rare. Extragenital LS and 
morphoea share clinical similarities, and intraindividual 
coexistence of both conditions is reported.184 Clinically, ex-
tragenital LS appears as porcelain- like polygonal papules or 
plaques (Figure 5). Several morphologic variants have been 
reported for extragenital LS, including bullous, ulcerative, 
annular, desquamative, teleangiectatic, angiokeratomatous, 
verrucous and vitiligoid LS.183 In bullous extragenital LS, 
blister formation might be explained by two mechanisms. 
Firstly, stability of the basal membrane zone is disrupted 
by interface dermatitis- induced liquefaction degeneration 
of the basal layer. Secondly, oedema of the papillary dermis 
disrupts the collagen fibres and flattens the rete ridges.185 
The majority of lesions are asymptomatic or accompanied 
by mild itching. In widespread extragenital LS affecting sev-
eral anatomical sites, cutaneous atrophy and sclerosis might 
cause substantial discomfort. Extragenital LS can affect the 
entire body, but predisposed anatomical sites include the 
trunk (sub- mammary, abdomen, buttocks, shoulders, wrists 
and chest) and proximal extremities.186 The head (e.g., eye-
lids, forehead or scalp) is rarely affected.187- 189 Bullous LS is 
predominantly located in sites that are prone to trauma, for 
example, the belt region. Blister formation in extragenital LS 
can become haemorrhagic and may lead to superficial ero-
sions and complicating secondary bacterial or fungal infec-
tions.190 The Koebner phenomenon is a recognized feature 
of extragenital LS. Scarring, trauma or tattoos have been re-
ported in association with extragenital LS.191,192
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PATIE N T EDUCATION PROGR A MS

LS is a chronic disease which can have significant complica-
tions that affect quality of life including sexuality. It is nec-
essary for patients to be educated so that they can effectively 
manage their condition. Patient organizations meet these 
needs for some patients; a new development are patient edu-
cation programs offered at hospitals.

We recommend the following minimum standard of pa-
tient education:

Minimum standard of patient education

Information and guidance for patients with LS are impor-
tant and indispensable and should be continued throughout 
diagnosing and treating LS. There will be different phases 
with different accents, and repeated information helps to un-
derstand what happens.

• Diagnosis. Usually, the LS diagnosis is made by a physi-
cian taking the patient's history and examination.
○ When examining the patient, always provide the pa-

tient a hand mirror so that you examine the anogenital 
area together, and explain what you see: signs/changes 
caused by LS.

○ At the time of diagnosis, most patients are overwhelmed 
and not able to focus and concentrate. Explain at least: 
LS is a chronic, inflammatory disease, affecting mainly 
the anogenital site. The gold standard of treatment is 
topical corticosteroids.

○ A short- term follow- up appointment after diagnosing 
will give the patient a chance to pose further questions 
and supports compliance. Offer the patient to bring an 
accompanying person to the appointment.

• Anatomy. Most patients don't know much about the geni-
tal anatomy. In order to treat themselves properly, patients 
need to get informed about their anogenital region.
○ Male patients: Mostly the foreskin, frenulum, glans and 

urethral opening are affected, in rarer instances the ure-
thra. Explain that the foreskin and the meatus can be-
come tight causing problems when urinating and during 
sexual activities. Use a drawing or picture to explain.

○ Female patients: Make a drawing of the vulva and 
explain the different parts, such as labia minora and 
majora, urethral opening, clitoris and clitoral hood, 
introitus and hymenal parts, perineum and anus; see 
chapter diagnosis of the guideline. Explain that the cli-
toris can become covered by the clitoral hood. Show a 
drawing of the clitoral body and explain, that most of 
the clitoral complex is internal, and that sexual stimu-
lation of the clitoris remains possible.

• The disease LS. Every patient needs to be informed and ed-
ucated about symptoms and signs of LS, potentially irri-
tating factors (cleaning habits, cloths, micturition/voiding, 
defaecation and intercourse), the chronic nature of LS, the 
potential progression of the disease and the importance of self- 
examination. So, it is important to explain to every patient:
○ The most frequent anogenital complaints are itching in 

females and pain in males.
○ Skin in anogenital LS can become fragile, eroded, 

thickened and/or sclerotic and may bleed.
○ Urination and defecation can be(come) painful (irri-

tating). Rinsing with a bottle of water during urina-
tion will dilute the urine and make urination more 
comfortable.

○ Alternatively, the skin may be protected with some 
greasy ointment, for example, Vaseline, before urina-
tion, defaecation or taking a shower.

We recommend that patients 
are educated and followed up 
by a physician experienced in 
lichen sclerosus.

��

100% agreement

(16/16)
Consensus- 

based

We recommend that lichen 
sclerosus patients are guided 
and supported in dealing with 
lichen sclerosus in daily life 
and sexual health.

��

100% agreement

(15/15)
Consensus- 

based

We recommend that lichen 
sclerosus patients are made 
aware of patient organisations 
and their offers, if available.

��

100% agreement

(16/16)
Consensus- 

based

We recommend that lichen 
sclerosus patients receive 
information regarding the 
anatomy of the affected sites.

��

100% agreement

(16/16)
Consensus- 

based

We recommend providing a 
written information and online 
information, e.g. information 
brochures or flyers to lichen 
sclerosus patients.

��

100% agreement

(16/16)
Consensus- 

based

We recommend that lichen 
sclerosus patients are 
specifically educated about 
the benefits and safety 
aspects of each treatment 
option proposed.

��

100% agreement

(16/16)
Consensus- 

based

We recommend that lichen 
sclerosus patients are 
motivated and guided to 
perform self-examinations.

��

100% agreement

(16/16)
Consensus- 

based
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○ Hypertonia of the pelvic floor muscles as a result of 
pain can worsen micturition/defaecation and sexual 
penetration in females.

○ Avoiding mechanical triggers like tight clothing or 
hard bicycle saddle can help to reduce the pain.

○ Provide written information, for example information 
leaflets from patient organizations.

○ Point out meaningful websites*with information from 
a patient association.

• Treatment of LS. LS seems to be rather under-  than over 
treated.193 With the help of good information and edu-
cation about the use of topical corticosteroids (TCS) ad-
herence to therapy can be promoted. Inform your patient 
about the following:
○ Potent or ultrapotent TCS (see chapter treatment in the 

second part of the guideline) are the first- choice treat-
ment to suppress inflammation. Treatment with TCS, 
is recommended to be used long term, a single of treat-
ment is not sufficient.

○ Point out that the warning of side effects in the instruction 
leaflet of TCS may be ignored in the treatment of LS.

○ Half a fingertip of potent or ultrapotent TCS is sufficient, 
this must be applied to all sites that are affected by LS.

○ Daily use of greasy ointments, in particular in females, 
is necessary to protect the skin (as often as desired, but 
at least once a day). Explain about different types of 
emollients and let the patient find out what works best 
for her/him.

○ LS is a chronic disease which needs long- term treat-
ment and follow- up.

• Self- examination of the anogenital skin. The patient needs 
to know what is healthy and what diseased skin, so tell the 
patient:
○ Regular inspection of their anogenital skin, if necessary 

by using a hand mirror or taking a photograph of the 
anogenital skin with a mobile phone, is necessary to ob-
serve any possible change. A physician should be seen in 
case suspicious changes are noticed (e.g., wounds that 
won't heal, thickened skin that doesn't resolve).

• Quality of Life (QoL). Anogenital LS may influence the 
QoL, affecting daily life like work, social activities, partner-
ship or sexuality.194,195 So inquire if patients experience any 
problems in daily life, ideally by introducing as follows:
• ‘We know from other patients and studies that LS can 

cause problems in (quality of) life. Are there things you 
would like to ask or discuss? E.g. changes in mood, sleep-
ing problems, anxiety, depression, suicidal thoughts?’

• ‘Does your partner have any questions/concerns?’
• ‘Would you like more support, such as a referral to a 

psychologist or sexologist?’
• Inform about national patient organizations, if 

available.
• Sexuality/ sexual health. Anogenital LS may influence sex-

uality because of the location of the disease in the anogen-
ital site and the changes caused by LS. So inquire if patient 
experience any problems or have any questions concerning 
their sexuality and explain and inform as follows:

For females:

○ Labia minora may become shorter, disappear and may fuse; 
the clitoral hood may cover the clitoris. These changes may 
lead to a narrowed introitus; in addition, the skin may become 
tight, and intercourse can become painful or impossible.

○ Unaroused intercourse should (always) be avoided; sexual 
desire and arousal/lubrication and relaxation of the pelvic 
floor muscles is required.

○ Lubricants—preferably hypoallergenic, for example, 
silicone based or petroleum based (white soft paraffin, 
Vaseline, glycerine)—and change of coitus position can 
help. Do not use emollients containing petroleum jelly in 
combination with condoms, because that reduces their 
reliability.

○ Fused labia/clitoral hood over the clitoris do not directly 
cause problems reaching orgasm; but can reduce arousal 
due to fear and/or pain and result in problems reaching 
orgasm. A flat vibrator may be helpful for soft external 
stimulation to enhance vulval blood flow.

○ A risk of ongoing painful intercourse can be sensitization/
hypersensitivity of the vulva and hypertonicity of the pel-
vic floor muscles.

○ There is little evidence if stretching of the introitus (with 
fingers, dilators or penetrative sex) will harm and lead to 
worsening of LS (Koebner phenomenon) or if stretching 
will prevent narrowing of the introitus in the long- term.

○ An alternative for painful coitus is non- coital sex. Inform 
that women (and their partner) can make the choice to 
give up intercourse; if feelings of guilt or shame hamper 
that decision, point at possibility of guidance by sexologist 
or medical psychologist.

○ Surgical intervention is only applied if structures are fused 
and cause substantial problems. LS in females cannot be 
cured by surgery and recurrences are frequent!

For males:

○ Friction of foreskin, glans and urethral opening can 
become painful during manual, oral and penetrative sex. 
Ejaculation can be irritating if the urethra is affected 
by LS. Lubricants and/or condoms can help. Lubricants/
emollients containing petroleum jelly in combination 
with condoms reduce their reliability.

○ Urine is thought to be an important trigger in LS; there-
fore, men are advised to remove the last urine drop after 
urination carefully and possibly protect the skin with 
greasy emollients before and after urination.

○ Surgical interventions, like circumcision, are recom-
mended if topical treatment fails. This needs to be dis-
cussed with a specialized physician.

○ Ask the patient: Do you want (more) support or a referral 
to a psychologist or sexologist? (You may have some col-
leagues you can refer to because it is often difficult to find 
such specialists.)

-  Referral. Because of the impact of LS on quality of life and 
sexuality, the patient (and partner) should be informed 
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about the possibility of guidance/treatment and may be re-
ferred to a specialist like psychologist (in case of problems 
like shame, guilt, depression), sexologist (in case of sexual 
problems) or pelvic physiotherapist (in case of pelvic floor 
hypertonia).

-  Patients need to have easy access to a list of physicians who 
are familiar with LS, and free contact information on the 
internet should be made available to all patients.

Lichen sclerosus patient organizations/Websites

Austria: www. liche nscle rosus. at.
Denmark: www. liche nscle rosus. dk.
France: www. liche nscle reux. fr.
Germany: www. liche nscle rosus -  deuts chland. de/ home; 
www. verei n-  liche nscle rosus. de.
Italy: www. liscl ea. it.
Netherlands: www.lsnederland.nl /www.lichensclerosus.nl.
Switzerland: www. liche nscle rosus. ch.
United Kingdom: www. liche nscle rosus. org (no membership 
fee or annual meetings, only a website with information).

I N TER DISCIPLI NA RY M A NAGE M E N T

When should patients be referred to another 
specialty or a physician specialized in LS?

LS affects the skin and anogenital mucosa in men and 
women, adults and children. Thus, LS occurs in a diverse 
population (men, women, adults and children) and has a 
huge impact on physical and psychological health because of 
the involvement of the anogenital site, the chronicity of the 
disease and complications that may occur.182,196,197,198,199 The 
care of patients with LS is, therefore, shared between general 
physicians, paediatricians, dermatologists, gynaecologists, 

urologists, paediatric surgeons, psychologists, sexologists 
and physiotherapists. However, not each physician is equally 
familiar with LS in particular if complications occur. A mul-
tidisciplinary approach is mandatory in order to achieve ad-
equate care and a referral is recommended:

• if a physician is not familiar with inflammatory anogeni-
tal diseases, for example, LS,

• if no adequate improvement of signs and symptoms after 
adequate treatment is observed,

• if there are complications that relate to other specialties, 
for example, patients, seen by dermatologists, who need 
specialized surgical intervention because of anal, meatal, 
urethral or introital strictures or patients seen by urolo-
gists who have not had adequate topical treatment for LS 
may be referred to a physician specialized in topical med-
ical treatment (e.g., dermatologists/gynaecologists),

• if transition to adult medicine is necessary,
• if psychological and/or sexological support is needed.

Is there a need for interdisciplinary clinics?

Interdisciplinary clinics for the care, with an integrative ap-
proach, of patients with anogenital LS exist in several coun-
tries, for example, in the Netherlands, Denmark and the 
United Kingdom https:// bssvd. org/ .200 This means that phy-
sicians of different specialties see the patient simultaneously 
during a consultation.

However, interdisciplinary clinics are costly and should 
therefore be reserved for special circumstances.

In favour of interdisciplinary clinics is a more compre-
hensive management, (a) giving the possibility to discuss po-
tential options of care in case the disease is about to lead or 
already led to complications like strictures and cancer and 
(b) the possibility to provide a summarized, less conflict-
ing information for patients. As a result, they may even be 
cost- saving if handled with care. We see the need for inter-
disciplinary clinics in the following situations to discuss the 
diagnosis, therapeutic approach and follow- up:

• if no adequate improvement occurs despite optimal 
treatment,

• to clarify special issues, for example, sexual abuse,
• if complications like strictures causing problems with uri-

nation or intercourse and
• if cancer development is an issue.

Ideally patients in these special situations are seen in an 
interdisciplinary clinic; however, if this is not possible due 
to local circumstances, an interdisciplinary referral needs to 
be arranged.

We recommend a referral to 
a specialist, for example:
• if no adequate improvement 

of signs and symptoms 
after adequate treatment is 
observed;

• if there are complications 
that require specialized 
approaches, such as 
functional impairment 
requiring surgical treatment 
or chronic pain syndromes 
requiring care by a pain 
specialist;

• if psychological support is 
needed;

• if sexological support is 
needed.

��

100% agreement

(13/13)
Consensus- 

based

http://www.lichensclerosus.at
http://www.lichensclerosus.dk
http://www.lichensclereux.fr
http://www.lichensclerosus-deutschland.de/home
http://www.verein-lichensclerosus.de
http://www.lisclea.it
http://www.lsnederland.nl
http://www.lichensclerosus.nl
http://www.lichensclerosus.ch
http://www.lichensclerosus.org
https://bssvd.org/
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I M PROV E M E N T OF CA R E

Current situation

LS patients experience large differences in their care:

Some patients are seen at departments of Gynaecology 
or Dermatology at hospitals that may or may not be spe-
cialized in LS, others are seen by their gynaecologist or 
dermatologist, again who may be or not specialized in LS, 
and others are seen by their general practitioner.
However, many physicians do not know the disease or 
they do not have enough knowledge of the care of the dis-
ease. There is therefore a delay in making the diagnosis 
possibly leading to complications of LS (scarring/cancer 
development). This lack of knowledge also creates inse-
curity and anxiety in patients.
Access to physicians specialized in LS would help to diag-
nose the disease early and help the patient to better under-
stand and treat their disease, this also improves compliance.

CONCLUSION ‘AWA R E N E SS & 
EDUCATION ’

The general population needs to be educated about the exist-
ence of LS to recognize signs and symptoms early so LS can 
be treated as early as possible. Early treatment may prevent 
scar formation and cancer development.61

Physicians need to be educated about LS to recognize 
signs early and be able to initiate treatment as early as possi-
ble. In doubt, they need to refer patients to a specialist in LS.

Specialists should document signs and symptoms well, 
ideally take a photograph in the beginning, and inform 
colleagues about their findings (including a photograph) to 
guarantee support in care and educate.

Long waiting times for visits to specialists for LS could 
be bridged by educating general practitioners and local 
specialists.

A list of physicians specialized in LS should be made 
widely available to patients and referring physicians.

The ideal scenario is an interdisciplinary team or a LS 
centre with a team of specialists, including gynaecologists, 
dermatologists, urologists, physiotherapists, psychologists 
and sexologists, depending on the individual need of the pa-
tient, to provide individualized advice of care.

Need: Studies that evaluate the effect of care by specialists 
vs. non- specialists; the effect of interdisciplinary clinics on 
care and economic implications.

Interdisciplinary team: gynaecology, dermatology, urol-
ogy, paediatric surgeon, specialized pathologist/dermato-
pathologist, general practitioner, psychologist/sexologist, 
pelvic floor therapist.

FU T U R E R E SE A RCH

In a James Lind Alliance Priority Setting Partnership, phy-
sicians and patient representatives determined the ‘Top 10 
uncertainties’ to be addressed in future research.201 The list 
below is based on identified uncertainties and is comple-
mented by additional important research questions.

Important research questions:

Diagnosis

• What is the best way to diagnose LS?
• On what criteria should the diagnosis be based upon?

Pathophysiology

• What is the precise pathomechanism in LS?
• Is LS an autoimmune disease?202,203

• Developments of in vivo and in vitro models of LS (such 
as already available for psoriasis204 or atopic dermatitis205) 
are needed for translational research.
• Such models could be crucial to deepen the under-

standing of the disease mechanisms in LS and to iden-
tify novel therapeutic targets.

• What are the pathophysiological similarities and differ-
ences between LS and lichen planus?
• Why do some patients have an overlap between LS and 

lichen planus?
• Does overlap between LS and LP exist or has an indi-

vidual patient only one disease, how to define overlap 
between LS and LP?

• Will anti- inflammatory treatments investigated for 
lichen planus (e.g., apremilast, JAK inhibitors or 

We recommend raising 
awareness in the general 
population about lichen 
sclerosus.

��

100% agreement

(14/14)
Consensus- 

based

We recommend raising 
awareness among health 
care professionals about 
lichen sclerosus.

��

100% agreement

(14/14)
Consensus- 

based

We recommend that 
specialists document the 
signs and symptoms well, 
ideally taking a photo 
whenever required, and 
informing their colleagues to 
whom a referral is made of 
their findings.

��

100% agreement

(13/13)
Consensus- 

based

We recommend that a list of 
physicians with experience 
in lichen sclerosus is made 
available to patients and 
referring doctors.

��

>75% agreement

(12/13)
Consensus- 

based
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anti- IL- 17 antibodies) and morphoea (clinical trial using 
Dupilumab) be candidates for the treatment of LS?

Risk factors

• What are potential risk factors or triggers for LS?22 (see 
also chapter trigger factors)

• Can their avoidance prevent the development or pro-
gression of the disease?

• Is there a link between microbiota and LS?206

Genetics

• Genetic sequencing studies are needed to determine if 
there is a genetic link

Gender and age differences

• Is the pathomechanism of LS the same in men and women, 
children and adults?

• Can treatment recommendations be adopted from one sex 
to another and from adults to children?207,208

Cancer

• Why is LS associated with an increased risk of genital 
cancer?

• How to detect LS patients with increased cancer risk?
• What are predisposing factors for the development 

of genital carcinomas in LS patients?
• Are there reliable early clinical indicators that sug-

gest the development of cancer in LS patients?
• Are there early features, for example, histopatholog-

ical and detectable precursor markers (e.g., p53 and 
Ki- 67) for malignant transformation?209,210

• How can the risk of genital cancer development be de-
creased in genital LS?

• Can adequate therapy reduce the risk of cancer devel-
opment in LS patients?61

Course of LS

• How to avoid anatomical changes, which often lead to a 
poor sexual life and have an high impact on quality of life

• Are there distinct patters of LS or is there only one ‘LS’? 
for example, are hypertrophic variants, genital/extrageni-
tal LS/scarring/non- scarring LS all the same disease?

• How often does LS in children (boys and girls) persist in 
adulthood?

• Should all children with LS be followed up in adulthood 
and for how long?

• Does it make sense to stage LS and is there a histological 
and clinical correlation of the changes?211 Or is it better to 
just describe the clinical changes and their progression in 
a defined and systematic manner, as outlined in Kirtschig 

& Cooper p.26, Figure  5.1.12 and Meuli 1994 describing 
the progression of penile changes.83

Treatment

• More randomized controlled trials are needed to deter-
mine if new treatment options are effective and in whom. 
This concerns in particular the following treatment 
options:
• Oral Doxycycline (see chapter trigger factors and chap-

ter future research in the second part of the guideline)
• Adipose tissue stromal vascular fraction212

• Energy- based modalities such as the fractional CO2 
laser treatment (see chapter treatment in the second 
part of the guideline)

• Treatment with Polydeoxyribonucleotide213

• Platelet- rich plasma214 (see also chapter treatment in 
the second part of the guideline)

• Photodynamic therapy (see chapter treatment in the 
second part of the guideline)

• High intensity focused ultrasound
• Hyaluronic acid applications/combined with oxygen.215

• Biologics (e.g., TNF alpha inhibitors) and small mole-
cules (e.g., Apremilast (Phosphodiesterase- 4- Inhibitor), 
Janus kinase inhibitors, topical JAK inhibitors, 
Dupilumab anti- IL- 4/ IL- 13, Tralokinumab anti- IL- 13, 
Nemolizumab IL- 31RA, Rituximab anti- CD 20, anti- 
IL- 17 and anti- IL- 31) which might possibly interfere 
with the pathophysiology of LS (see chapter upcoming 
treatments in the second part of the guideline)

• Cold atmospheric pressure plasma.216,217 Are there 
key mediators that could potentially be targeted 
therapeutically?203

• When, in whom and what surgical treatments should be 
offered for LS?

• Is it necessary to continue treatment for patients with LS who 
do not have any symptoms and/or signs of disease activity?
A randomized controlled trial is underway that addresses 
this question https:// www. fundi ngawa rds. nihr. ac. uk/ 
award/  NIHR1 35121 

• MC2 Therapeutics has patented and initiated devel-
opment of drug candidates for chronic kidney disease 
associated pruritus (Stages 3–5) and LS. The pathogen-
esis of genital LS is possibly driven by chronic urine 
exposure leading to nerve changes and skin damage 
caused by carbamylation. A leading drug candidate is 
an effective isocyanate scavenger demonstrating >90% 
inhibition of protein carbamylation and counteracting 
the morphological skin changes induced by carbamyla-
tion. This may offer new treatment approaches. https:// 
www. prnew swire. com/ news-  relea ses/ mc2-  thera peuti 
cs-  annou nces-  break throu gh-  disco very-  with-  the-  poten 
tial-  to-  help-  milli ons-  of-  peopl e-  suffe ring-  from-  urea-  
assoc iated -  skin-  disea ses-  30161 5674. html? tc= eml_ clear 
time.

• What role does complementary therapy play in LS? Many 
forms of alternative medicine are offered to patients; 

https://www.fundingawards.nihr.ac.uk/award/NIHR135121
https://www.fundingawards.nihr.ac.uk/award/NIHR135121
https://www.prnewswire.com/news-releases/mc2-therapeutics-announces-breakthrough-discovery-with-the-potential-to-help-millions-of-people-suffering-from-urea-associated-skin-diseases-301615674.html?tc=eml_cleartime
https://www.prnewswire.com/news-releases/mc2-therapeutics-announces-breakthrough-discovery-with-the-potential-to-help-millions-of-people-suffering-from-urea-associated-skin-diseases-301615674.html?tc=eml_cleartime
https://www.prnewswire.com/news-releases/mc2-therapeutics-announces-breakthrough-discovery-with-the-potential-to-help-millions-of-people-suffering-from-urea-associated-skin-diseases-301615674.html?tc=eml_cleartime
https://www.prnewswire.com/news-releases/mc2-therapeutics-announces-breakthrough-discovery-with-the-potential-to-help-millions-of-people-suffering-from-urea-associated-skin-diseases-301615674.html?tc=eml_cleartime
https://www.prnewswire.com/news-releases/mc2-therapeutics-announces-breakthrough-discovery-with-the-potential-to-help-millions-of-people-suffering-from-urea-associated-skin-diseases-301615674.html?tc=eml_cleartime
https://www.prnewswire.com/news-releases/mc2-therapeutics-announces-breakthrough-discovery-with-the-potential-to-help-millions-of-people-suffering-from-urea-associated-skin-diseases-301615674.html?tc=eml_cleartime
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however, they are usually not well investigated and must 
not replace gold standard treatment. Aromatherapy, 
using, for example, essential oils and other aroma com-
pounds, is such an attempt; however, there are no studies 
available that support its benefit in the treatment of LS. 
Well- designed studies are needed.

Core outcome set

• There is a lack of standardized, mandatory outcomes that 
are recorded by all clinical trials, and therefore, trial re-
sults are not comparable in meta- analyses. The develop-
ment of a core outcome set (COS) has been initiated.201 
Outcomes consist of ‘domains’ (what to measure) and ‘in-
struments’ (how to measure). Consensus was met in 2022 
for the domains ‘quality of life – LS specific’, ‘symptoms’ 
and ‘clinical (visible) signs’, and this needs to be further 
developed.218

• www. notti ngham. ac. uk/ go/ CORALS

Patient care

• When do we need an interdisciplinary approach in the 
care of LS? (see also chapter improvement of care)

• How to organize the transition of affected children to 
adult medicine after puberty?208

• How to reduce the diagnostic delay in LS?219

• Awareness: How to best inform patients, clinicians and 
nursing staff about LS?

STR E NGTHS A N D LI M ITATIONS

The vision of this guideline was to provide a comprehensive 
evidence- based update on all aspects of LS care with high 
relevance to the practising clinicians.

The formal structure of the guideline document has 
been changed to follow the structure and style of the 
EuroGuiDerm guidelines, and this reflects the latest meth-
odological rigour in guideline development.

We assembled a guideline development group (GDG) that 
included clinical and methodological experts from across 
Europe, including patients. Our clear conflict of interest pol-
icy has created more transparency.

The biggest drawback of this guideline is the lack of ran-
domized controlled trials performed in LS. Topical cortico-
steroids remain the gold standard; however, in recent years, 
interest in LS increased and new treatment approaches are 
in development, and this may mean that this guideline will 
soon be outdated.

A F F I L I AT ION S
1Medbase Health Centre, Frauenfeld, Switzerland
2Department of Dermatology, Venereology and Allergology, Division of Evidence-  
Based Medicine (dEBM), Charité – Universitätsmedizin Berlin, Corporate Member 
of Freie Universität Berlin and Humboldt- Universität zu Berlin, Berlin, Germany
3Department of Dermatology, Venereology, and Allergology, HELIOS St. Elisabeth 
Hospital Oberhausen, Oberhausen, Germany

4Centre of Evidence Based Dermatology, University of Nottingham, Nottingham, 
UK
5Gynäkologisches Tumorzentrum St. Anna, Lucerne, Switzerland
6Department of Dermatology, Erasmus University Medical Center, Rotterdam, The 
Netherlands
7Office for Paediatric Surgery, Bonn, Germany
8CenSeRe (Centre for Psychological, Relational, Sexual Health), Voorschoten, The 
Netherlands
9Section of Dermatology and Infectious Diseases, Department of Medical Sciences, 
University of Ferrara, Ferrara, Italy
10Department of Dermatology, University Hospital Basel, Basel, Switzerland
11The Danish Lichen Sclerosus Association, Hørve, Denmark
12Department of Dermatology, Mater Dei Hospital, Msida, Malta
13Center for Pediatric, Adolescent and Reconstructive Urology, Medical Faculty 
Mannheim, University of Medical Center Mannheim, Heidelberg University, 
Mannheim, Germany
14Centro Chirurgico Toscano, Arezzo, Italy
15Department of Dermatology, Chang Gung Memorial Hospital, Taoyuan, Taiwan
16College of Medicine, Chang Gung University, Taoyuan, Taiwan
17Department of Dermatology, Centre for Genital and Sexually Transmitted 
Diseases, University Hospital Saint Louis, Paris, France
18The Swiss Lichen Sclerosus Association, Switzerland/Verein Lichen Sclerosus e.V., 
Dottikon, Switzerland
19Department of Dermatovenereology, Helsinki University Hospital, Helsinki, 
Finland
20The German Lichen Sclerosus Association, Germany
21Department of Dermatology and Venereology, Copenhagen University Hospital, 
Bispebjerg Hospital, Copenhagen, Denmark
22Department of Urology, IRCCS Humanitas Research Hospital, Rozzano (MI), 
Italy
23German Center for Infections in Gynecology and Obstetrics, at Helios University 
Hospital Wuppertal– University Witten/Herdecke, Wuppertal, Germany
24Department of Dermatology, University Medical Center of Liège, Liège, Belgium
25Department of Paediatric Urology and Clinic St. Hedwig, University Medical 
Centre of Regensburg, Regensburg, Germany
26Department of Women's Health, Women's University Hospital Tuebingen, 
Tuebingen, Germany
27Diagnostic and Research Institute of Pathology, Medical University Graz, Graz, 
Austria
28Department of Dermatology, Venereology and Dermatooncology, Semmelweis 
University, Budapest, Hungary
29Department of Dermatology and Venereology, Ordensklinikum Linz 
Elisabethinen, Linz, Austria
30Department of Dermatology, Haukeland University Hospital, Bergen, Norway
31National and Kapodistrian University of Athens, Faculty of Medicine, 1st 
Department of Dermatology- Venereology, Andreas Sygros Hospital, Athens, Greece
32Department of Dermatology and Venereology, University Hospital 
“Alexandrovska”, Medical University – Sofia, Sofia, Bulgaria
33Department of Gynaecology, University Medical Centre Hamburg- Eppendorf and 
Centre for Colposcopy and Vulvovaginal Disease Jersualem Hospital Hamburg, 
Hamburg, Germany

AC K NOW L E D G E M E N T S
The authors like to thank the physicians and specialists who 
contributed to the development of this guideline. We espe-
cially thank the British Association of Dermatologists for 
providing the data from their systematic review. They kindly 
agreed to utilize and update this data, which formed the evi-
dence base for our guideline.

F U N DI NG I N FOR M AT ION
This EuroGuiDerm guideline was funded through the 
EuroGuiDerm Centre for Guideline Development. The 
European Dermatology Forum is responsible for fund-
raising and holds all raised funds in one account. The 
EuroGuiDerm Team is not involved in fundraising or in 
the decision- making on which guideline (GL) or consen-
sus statement (CS) development is funded. The decisions 
on which GL/CS is funded are made by the EuroGuiDerm 

http://www.nottingham.ac.uk/go/CORALS


   | 19KIRTSCHIG et al.

Board of Directors independently. The EDF or any other 
body supporting the EuroGuiDerm is never involved in the 
guideline development and had no say on the content or 
focus of the guideline.

C ON F L IC T OF I N T E R E S T S TAT E M E N T
This is a brief summary of the update of the EuroGuiDerm 
Guideline on Lichen sclerosus. For the complete guideline, 
methods report (including COI disclosures) and evidence 
report see https:// www. guide lines. edf. one/ edf-  guide lines 
-  and-  conse nsus-  state ments , the evidence and methods re-
ports are also provided as Appendix S1 to this publication.

DATA AVA I L A BI L I T Y S TAT E M E N T
The data that support the findings of the systematic review 
are available in the evidence report of the guideline (https:// 
www. guide lines. edf. one/ edf-  guide lines -  and-  conse nsus-  
state ments ).

ORC I D
G. Kirtschig   https://orcid.org/0000-0002-1433-2407 
M. Kinberger   https://orcid.org/0000-0002-7673-9974 
C. C. Chi   https://orcid.org/0000-0001-5699-0283 
J. N. Dauendorffer   https://orcid.
org/0000-0001-7763-7323 
M. Sárdy   https://orcid.org/0000-0003-4306-5093 
A. Tsiogka   https://orcid.org/0000-0002-6853-9788 
R. N. Werner   https://orcid.org/0000-0003-3209-1392 

R E F E R E N C E S
 1. Schünemann H, Brożek J, Guyatt G, Oxman A. GRADE handbook 

for grading quality of evidence and strength of recommendations. 
The GRADE Working Group; 2013. https://gdt.gradepro.org/app/
handbook/handbook.html

 2. Kirtschig G, Becker K, Günthert A, Jasaitiene D, Cooper S, Chi CC, 
et al. Evidence- based (S3) guideline on (anogenital) lichen sclerosus. 
J Eur Acad Dermatol Venereol. 2015;29:e1–e43.

 3. Green C, Guest J, Ngu W. Long- term follow- up of women with gen-
ital lichen sclerosus. Menopause Int. 2013;19:28–9.

 4. Balasubramaniam P, Lewis FM. Long- term follow- up of patients 
with lichen sclerosus: does it really happen? J Obstet Gynaecol. 
2007;27:282.

 5. Cooper SM, Gao XH, Powell JJ, Wojnarowska F. Does treatment 
of vulvar lichen sclerosus influence its prognosis? Arch Dermatol. 
2004;140:702–6.

 6. Powell JJ, Wojnarowska F. Lichen sclerosus. Lancet. 
1999;353:1777–83.

 7. Arnold S, Fernando S, Rees S. Living with vulval lichen sclerosus: a 
qualitative interview study. Br J Dermatol. 2022;187:909–18.

 8. Ranum A, Pearson DR. The impact of genital lichen sclerosus and 
lichen planus on quality of life: a review. Int J Womens Dermatol. 
2022;8:e042.

 9. Directorate- General for Research and Innovation (European 
Commission) et al. Scoping study on evidence to tackle high- burden 
under- researched medical conditions: discussion paper. Publications 
Office of the European Union; 2023. https://op.europa.eu/en/publica-
tion-detail/-/publication/eae32303-96e3-11ed-b508-01aa75ed71a1/
language-en/format-PDF/source-278963958

 10. Neill SM, Lewis FM, Tatnall FM, Cox NH. British Association of 
Dermatologists' guidelines for the management of lichen sclerosus 
2010. Br J Dermatol. 2010;163:672–82.

 11. Niamh L, Naveen S, Hazel B. Diagnosis of vulval inflammatory der-
matoses: a pathological study with clinical correlation. Int J Gynecol 
Pathol. 2009;28:554–8.

 12. Kirtschig G, Cooper S. Gynecologic dermatology: symptoms, signs 
and clinical management. London: JP Medical Ltd; 2016.

 13. Fung MA, LeBoit PE. Light microscopic criteria for the diagnosis of 
early vulvar lichen sclerosus: a comparison with lichen planus. Am 
J Surg Pathol. 1998;22:473–8.

 14. Day T, Wilkinson E, Rowan D, Scurry J. Clinicopathologic diag-
nostic criteria for vulvar lichen planus. J Low Genit Tract Dis. 
2020;24:317–29.

 15. Attili VR, Attili SK. Clinical and histopathological spectrum of 
genital lichen sclerosus in 133 cases: focus on the diagnosis of pre- 
sclerotic disease. Indian J Dermatol Venereol Leprol. 2022;88:774–80.

 16. Kirtschig G, Happle R. Lichen sclerosus et atrophicus of the vulva. 
Successful local treatment with a potent corticosteroid [Lichen scle-
rosus et atrophicus der Vulva. Erfolgreiche Lokalbehandlung mit 
einem potenten Kortikosteroid]. Gynakologe. 1994;27:181–2.

 17. Derrick EK, Ridley CM, Kobza- Black A, McKee PH, Neill SM. 
A clinical study of 23 cases of female anogenital carcinoma. Br J 
Dermatol. 2000;143:1217–23.

 18. Sahn EE, Bluestein EL, Oliva S. Familial lichen sclerosus et atrophi-
cus in childhood. Pediatr Dermatol. 1994;11:160–3.

 19. Aslanian FM, Marques MT, Matos HJ, Pontes LFS, Porto LCS, 
Azevedo LMS, et  al. HLA markers in familial lichen sclerosus. J 
Dtsch Dermatol Ges. 2006;4:842–7.

 20. Sherman V, McPherson T, Baldo M, Salim A, Gao XH, Wojnarowska 
F. The high rate of familial lichen sclerosus suggests a genetic con-
tribution: an observational cohort study. J Eur Acad Dermatol 
Venereol. 2010;24:1031–4.

 21. Higgins CA, Cruickshank ME. A population- based case- control 
study of aetiological factors associated with vulval lichen sclerosus. 
J Obstet Gynaecol. 2012;32:271–5.

 22. Virgili A, Borghi A, Cazzaniga S, di Landro A, Naldi L, Minghetti 
S, et al. New insights into potential risk factors and associations in 
genital lichen sclerosus: data from a multicentre Italian study on 729 
consecutive cases. J Eur Acad Dermatol Venereol. 2017;31:699–704.

 23. Kirtschig G, Kuik D. A Dutch cohort study confirms familial oc-
currence of anogenital lichen sclerosus. J Womens Health Care. 
2014;3:209–11.

 24. Marren P, Yell J, Charnock FM, Bunce M, Welsh K, Wojnarowska F. 
The association between lichen sclerosus and antigens of the HLA 
system. Br J Dermatol. 1995;132:197–203.

 25. Gao XH, Barnardo MC, Winsey S, Ahmad T, Cook J, Agudelo JD, 
et  al. The association between HLA DR, DQ antigens, and vul-
val lichen sclerosus in the UK: HLA DRB112 and its associated 
DRB112/DQB10301/04/09/010 haplotype confers susceptibility to 
vulval lichen sclerosus, and HLA DRB10301/04 and its associated 
DRB10301/04/DQB10201/02/03 haplotype protects from vulval li-
chen sclerosus. J Invest Dermatol. 2005;125:895–9.

 26. Azurdia RM, Luzzi GA, Byren I, Welsh K, Wojnarowska F, Marren P, 
et al. Lichen sclerosus in adult men: a study of HLA associations and 
susceptibility to autoimmune disease. Br J Dermatol. 1999;140:79–83.

 27. Khan Mohammad BP. The Immunogenetics of Morphea and lichen 
sclerosus. Adv Exp Med Biol. 2022;1367:155–72.

 28. Powell J, Wojnarowska F, Winsey S, Marren P, Welsh K. Lichen 
sclerosus premenarche: autoimmunity and immunogenetics. Br J 
Dermatol. 2000;142:481–4.

 29. Villa M, Dragonetti E, Grande M, Bove P, Sansalone S, Rulli F, et al. 
Skin phototype and local trauma in the onset of balanitis xerotica 
obliterans (BXO) in circumcised patients. In Vivo. 2012;26(1):143–6.

 30. Koupaie J. Letter: lichen sclerous et atrophicus associated with 
turner syndrome. Arch Dermatol. 1976;112:1174.

 31. Lagerstedt M, Karvinen K, Joki- Erkkilä M, Huotari- Orava R, 
Snellman E, Laasanen SL. Childhood lichen sclerosus–a challenge 
for clinicians. Pediatr Dermatol. 2013;30:444–50.

 32. Wegiel M, Antosz A, Gieburowska J, Szeliga K, Hankus M, 
Grzybowska- Chlebowczyk U, et  al. Autoimmunity predisposition 

https://www.guidelines.edf.one/edf-guidelines-and-consensus-statements
https://www.guidelines.edf.one/edf-guidelines-and-consensus-statements
https://www.guidelines.edf.one/edf-guidelines-and-consensus-statements
https://www.guidelines.edf.one/edf-guidelines-and-consensus-statements
https://www.guidelines.edf.one/edf-guidelines-and-consensus-statements
https://orcid.org/0000-0002-1433-2407
https://orcid.org/0000-0002-1433-2407
https://orcid.org/0000-0002-7673-9974
https://orcid.org/0000-0002-7673-9974
https://orcid.org/0000-0001-5699-0283
https://orcid.org/0000-0001-5699-0283
https://orcid.org/0000-0001-7763-7323
https://orcid.org/0000-0001-7763-7323
https://orcid.org/0000-0001-7763-7323
https://orcid.org/0000-0003-4306-5093
https://orcid.org/0000-0003-4306-5093
https://orcid.org/0000-0002-6853-9788
https://orcid.org/0000-0002-6853-9788
https://orcid.org/0000-0003-3209-1392
https://orcid.org/0000-0003-3209-1392
https://gdt.gradepro.org/app/handbook/handbook.html
https://gdt.gradepro.org/app/handbook/handbook.html
https://op.europa.eu/en/publication-detail/-/publication/eae32303-96e3-11ed-b508-01aa75ed71a1/language-en/format-PDF/source-278963958
https://op.europa.eu/en/publication-detail/-/publication/eae32303-96e3-11ed-b508-01aa75ed71a1/language-en/format-PDF/source-278963958
https://op.europa.eu/en/publication-detail/-/publication/eae32303-96e3-11ed-b508-01aa75ed71a1/language-en/format-PDF/source-278963958


20 |   LICHEN SCLEROSUS GUIDELINE – PART 1

in girls with turner syndrome. Front Endocrinol (Lausanne). 
2019;10:511.

 33. Edmonds E, Barton G, Buisson S, Francis N, Gotch F, Game L, et al. 
Gene expression profiling in male genital lichen sclerosus. Int J Exp 
Pathol. 2011;92:320–5.

 34. Gambichler T, Skrygan M, Czempiel V, Tigges C, Kobus S, Meier 
JJ, et al. Differential expression of connective tissue growth factor 
and extracellular matrix proteins in lichen sclerosus. J Eur Acad 
Dermatol Venereol. 2012;26:207–12.

 35. Gambichler T, Terras S, Kreuter A, Skrygan M. Altered global 
methylation and hydroxymethylation status in vulvar lichen scle-
rosus: further support for epigenetic mechanisms. Br J Dermatol. 
2014;170:687–93.

 36. Rotondo JC, Borghi A, Selvatici R, Magri E, Bianchini E, Montinari 
E, et al. Hypermethylation- induced inactivation of the IRF6 gene as a 
possible early event in progression of vulvar squamous cell carcinoma 
associated with lichen Sclerosus. JAMA Dermatol. 2016;152:928–33.

 37. Rotondo JC, Borghi A, Selvatici R, Mazzoni E, Bononi I, Corazza M, 
et al. Association of Retinoic Acid Receptor β gene with onset and 
progression of lichen Sclerosus- associated vulvar squamous cell 
carcinoma. JAMA Dermatol. 2018;154:819–23.

 38. Terlou A, Santegoets LA, van der Meijden WI, Heijmans- 
Antonissen C, Swagemakers SMA, van der Spek PJ, et al. An auto-
immune phenotype in vulvar lichen sclerosus and lichen planus: a 
Th1 response and high levels of microRNA- 155. J Invest Dermatol. 
2012;132:658–66.

 39. Pilatz A, Altinkilic B, Schormann E, Maegel L, Izykowski N, Becker 
J, et  al. Congenital phimosis in patients with and without lichen 
sclerosus: distinct expression patterns of tissue remodeling associ-
ated genes. J Urol. 2013;189:268–74.

 40. Kaya G, Rodriguez I, Jorcano JL, Vassalli P, Stamenkovic I. Selective 
suppression of CD44 in keratinocytes of mice bearing an antisense 
CD44 transgene driven by a tissue- specific promoter disrupts hyal-
uronate metabolism in the skin and impairs keratinocyte prolifera-
tion. Genes Dev. 1997;11:996–1007.

 41. Kaya G, Augsburger E, Stamenkovic I, Saurat JH. Decrease in epi-
dermal CD44 expression as a potential mechanism for abnormal 
hyaluronate accumulation in superficial dermis in lichen sclerosus 
et atrophicus. J Invest Dermatol. 2000;115:1054–8.

 42. Farrell AM, Marren P, Dean D, Wojnarowska F. Lichen sclerosus: 
evidence that immunological changes occur at all levels of the skin. 
Br J Dermatol. 1999;140:1087–92.

 43. Tchórzewski H, Rotsztejn H, Banasik M, Lewkowicz P, Głowacka E. 
The involvement of immunoregulatory T cells in the pathogenesis 
of lichen sclerosus. Med Sci Monit. 2005;11:Cr39–r43.

 44. Corazza M, Oton- Gonzalez L, Scuderi V, Rotondo JC, Lanzillotti 
C, di Mauro G, et al. Tissue cytokine/chemokine profile in vulvar 
lichen sclerosus: an observational study on keratinocyte and fibro-
blast cultures. J Dermatol Sci. 2020;100:223–6.

 45. Zhao Y, Zhao S, Li H, Qin X, Wu X. Expression of galectin- 7 in vul-
var lichen sclerosus and its effect on dermal fibroblasts. Oncol Lett. 
2018;16:2559–64.

 46. Oyama N, Chan I, Neill SM, Hamada T, South AP, Wessagowit V, 
et al. Autoantibodies to extracellular matrix protein 1 in lichen scle-
rosus. Lancet. 2003;362:118–23.

 47. Edmonds EV, Oyama N, Chan I, Francis N, McGrath JA, Bunker 
CB. Extracellular matrix protein 1 autoantibodies in male genital 
lichen sclerosus. Br J Dermatol. 2011;165:218–9.

 48. Howard A, Dean D, Cooper S, Kirtshig G, Wojnarowska F. 
Circulating basement membrane zone antibodies are found in li-
chen sclerosus of the vulva. Australas J Dermatol. 2004;45:12–5.

 49. Baldo M, Bhogal B, Groves RW, Powell J, Wojnarowska F. Childhood 
vulval lichen sclerosus: autoimmunity to the basement membrane 
zone protein BP180 and its relationship to autoimmunity. Clin Exp 
Dermatol. 2010;35:543–5.

 50. Baldo M, Bailey A, Bhogal B, Groves RW, Ogg G, Wojnarowska F. T 
cells reactive with the NC16A domain of BP180 are present in vulval 

lichen sclerosus and lichen planus. J Eur Acad Dermatol Venereol. 
2010;24:186–90.

 51. Patsatsi A, Kyriakou A, Mantas A, Vavilis D, Patsialas C, Sotiriadis 
D. Circulating anti- BP180 NC16a and anti- BP230 autoantibodies in 
patients with genital lichen sclerosus do not correlate with disease 
activity and pruritus. Acta Derm Venereol. 2014;94:711–2.

 52. Sander CS, Ali I, Dean D, Thiele JJ, Wojnarowska F. Oxidative stress 
is implicated in the pathogenesis of lichen sclerosus. Br J Dermatol. 
2004;151:627–35.

 53. Grassi S, Tadiotto Cicogna G, Magri F, Caterina Fortuna M, 
Caro G, Pernazza A, et al. Frontal fibrosing alopecia and genital 
lichen sclerosus: single- center experience. J Cosmet Dermatol. 
2021;20:615–20.

 54. Harrington CI, Dunsmore IR. An investigation into the incidence 
of auto- immune disorders in patients with lichen sclerosus and 
atrophicus. Br J Dermatol. 1981;104:563–6.

 55. Meyrick Thomas RH, Ridley CM, McGibbon DH, Black MM. 
Lichen sclerosus et atrophicus and autoimmunity–a study of 350 
women. Br J Dermatol. 1988;118:41–6.

 56. McGrath EJ, Davies MG. Lichen sclerosus arising from a chronic 
wound and coexistent with multiple sclerosis. J Eur Acad Dermatol 
Venereol. 2005;19:139–41.

 57. Cooper SM, Ali I, Baldo M, Wojnarowska F. The association of lichen 
sclerosus and erosive lichen planus of the vulva with autoimmune 
disease: a case- control study. Arch Dermatol. 2008;144:1432–5.

 58. Bjekić M, Šipetić S, Marinković J. Risk factors for genital lichen scle-
rosus in men. Br J Dermatol. 2011;164:325–9.

 59. Kreuter A, Wischnewski J, Terras S, Altmeyer P, Stücker M, 
Gambichler T. Coexistence of lichen sclerosus and morphea: a 
retrospective analysis of 472 patients with localized scleroderma 
from a German tertiary referral center. J Am Acad Dermatol. 
2012;67:1157–62.

 60. Kreuter A, Kryvosheyeva Y, Terras S, Moritz R, Möllenhoff K, 
Altmeyer P, et al. Association of autoimmune diseases with lichen 
sclerosus in 532 male and female patients. Acta Derm Venereol. 
2013;93:238–41.

 61. Lee A, Bradford J, Fischer G. Long- term management of adult 
vulvar lichen sclerosus: a prospective cohort study of 507 women. 
JAMA Dermatol. 2015;151:1061–7.

 62. Hu J, Hesson A, Haefner HK, Rominski S. The prevalence of self- 
reported medical comorbidities in patients with vulvar lichen scle-
rosus: a single- center retrospective study. Int J Gynaecol Obstet. 
2021;153:340–3.

 63. Kette B, Ringel N, Bradley S, Buck E, Tefera E, Iglesia C. Prevalence 
of lichen sclerosus in patients with autoimmune connective tissue 
disorders and pelvic f loor disorders: a retrospective cohort study. 
Proceedings of the 44th AUGS/IUGA annual meeting, Nashville, 
USA. Int Urogynecol. 2019; 307–8.

 64. Guarneri F, Giuffrida R, Di Bari F, Cannavò SP, Benvenga S. Thyroid 
autoimmunity and lichen. Front Endocrinol (Lausanne). 2017;8:146.

 65. Simpkin S, Oakley A. Clinical review of 202 patients with vulval 
lichen sclerosus: a possible association with psoriasis. Australas J 
Dermatol. 2007;48:28–31.

 66. Eberz B, Berghold A, Regauer S. High prevalence of concomitant 
anogenital lichen sclerosus and extragenital psoriasis in adult 
women. Obstet Gynecol. 2008;111:1143–7.

 67. Becker K, Meissner V, Farwick W, Bauer R, Gaiser MR. Lichen scle-
rosus and atopy in boys: coincidence or correlation? Br J Dermatol. 
2013;168:362–6.

 68. Elakis JA, Hall AP. Skin disease of penis and male genitalia is linked 
to atopy and circumcision: caseload in a male genital dermatology 
clinic. Australas J Dermatol. 2017;58:e68–e72.

 69. Kirk PS, Yi Y, Hadj- Moussa M, Malaeb BS. Diversity of patient pro-
file, urethral stricture, and other disease manifestations in a cohort 
of adult men with lichen sclerosus. Investig Clin Urol. 2016;57:202–7.

 70. Hofer MD, Meeks JJ, Mehdiratta N, Granieri MA, Cashy J, Gonzalez 
CM. Lichen sclerosus in men is associated with elevated body mass 



   | 21KIRTSCHIG et al.

index, diabetes mellitus, coronary artery disease and smoking. 
World J Urol. 2014;32:105–8.

 71. Kalra S, Chawla A. Diabetes and balanoposthitis. J Pak Med Assoc. 
2016;66:1039–41.

 72. Fan R, Leasure AC, Maisha FI, Cohen JM, Little AJ. Thyroid disor-
ders associated with lichen sclerosus: a case- control study in the all 
of us research program. Br J Dermatol. 2022;187:797–9.

 73. Berger MB, Damico NJ, Menees SB, Fenner DE, Haefner HK. Rates 
of self- reported urinary, gastrointestinal, and pain comorbidities 
in women with vulvar lichen sclerosus. J Low Genit Tract Dis. 
2012;16:285–9.

 74. Hieta N, Kurki S, Rintala M, Söderlund J, Hietanen S, Orte K. 
Association of vulvar melanoma with lichen sclerosus. Acta Derm 
Venereol. 2019;99:339–40.

 75. la Spina M, Meli MC, de Pasquale R, Perrotta RE, Lanzafame S, 
Caltabiano R, et al. Vulvar melanoma associated with lichen sclero-
sus in a child: case report and literature review. Pediatr Dermatol. 
2016;33:e190–e194.

 76. Goldstein AT, Marinoff SC, Christopher K, Srodon M. Prevalence 
of vulvar lichen sclerosus in a general gynecology practice. J Reprod 
Med. 2005;50:477–80.

 77. Kirtschig G. Lichen sclerosus- presentation, diagnosis and manage-
ment. Dtsch Arztebl Int. 2016;113:337–43.

 78. West DS, Papalas JA, Selim MA, Vollmer RT. Dermatopathology of 
the foreskin: an institutional experience of over 400 cases. J Cutan 
Pathol. 2013;40:11–8.

 79. Tasker GL, Wojnarowska F. Lichen sclerosus. Clin Exp Dermatol. 
2003;28:128–33.

 80. Leibovitz A, Kaplun VV, Saposhnicov N, Habot B. Vulvovaginal 
examinations in elderly nursing home women residents. Arch 
Gerontol Geriatr. 2000;31:1–4.

 81. Wallace HJ. Lichen sclerosus et atrophicus. Trans St Johns Hosp 
Dermatol Soc. 1971;57:9–30.

 82. Clayton R, Stewart E, Wojnarowska F. Rising demand for the ser-
vices of a dedicated dermatological vulval clinic without changes in 
disease profile. Proceedings of the 15th Congress of the European 
Academy of Dermatology and Venereology. 2006.

 83. Halonen P, Jakobsson M, Heikinheimo O, Gissler M, Pukkala E. 
Incidence of lichen sclerosus and subsequent causes of death: a na-
tionwide Finnish register study. BJOG. 2020;127:814–9.

 84. Kizer WS, Prarie T, Morey AF. Balanitis xerotica obliterans: epide-
miologic distribution in an equal access health care system. South 
Med J. 2003;96:9–11.

 85. Halonen P, Jakobsson M, Heikinheimo O, Riska A, Gissler M, 
Pukkala E. Lichen sclerosus and risk of cancer. Int J Cancer. 
2017;140:1998–2002.

 86. McPherson T, Cooper S. Vulval lichen sclerosus and lichen planus. 
Dermatol Ther. 2010;23:523–32.

 87. Edmonds EV, Hunt S, Hawkins D, Dinneen M, Francis N, Bunker 
CB. Clinical parameters in male genital lichen sclerosus: a 
case series of 329 patients. J Eur Acad Dermatol Venereol. 
2012;26:730–7.

 88. Meuli M, Briner J, Hanimann B, Sacher P. Lichen sclerosus et atro-
phicus causing phimosis in boys: a prospective study with 5- year 
followup after complete circumcision. J Urol. 1994;152:987–9.

 89. Becker K. Lichen sclerosus in boys. Dtsch Arztebl Int. 
2011;108:53–8.

 90. Meffert JJ, Davis BM, Grimwood RE. Lichen sclerosus. J Am Acad 
Dermatol. 1995;32:393–416; quiz 7–8.

 91. Jensen LS, Bygum A. Childhood lichen sclerosus is a rare but im-
portant diagnosis. Dan Med J. 2012;59:A4424.

 92. Kyriakis KP, Emmanuelides S, Terzoudi S, Palamaras I, Damoulaki 
E, Evangelou G. Gender and age prevalence distributions of mor-
phea en plaque and anogenital lichen sclerosus. J Eur Acad Dermatol 
Venereol. 2007;21:825–6.

 93. García- Bravo B, Sánchez- Pedreño P, Rodríguez- Pichardo A, 
Camacho F. Lichen sclerosus et atrophicus. A study of 76 cases and 
their relation to diabetes. J Am Acad Dermatol. 1988;19:482–5.

 94. Steigleder G, Schlüter M. Lichen sclerosus et atrophicus. In: 
Andrade R, Gumport SL, Popkin GL, Rees TD, editors. Cancer of 
the skin. Philadelphia, London, Toronto: Saunders; 1976.

 95. Krapf JM, Smith AB, Cigna ST, Goldstein AT. Presenting symptoms 
and diagnosis of vulvar lichen Sclerosus in premenopausal women: 
a cross- sectional study. J Low Genit Tract Dis. 2022;26:271–5.

 96. Ledwig PA, Weigand DA. Late circumcision and lichen sclerosus et 
atrophicus of the penis. J Am Acad Dermatol. 1989;20:211–4.

 97. Marren P, De Berker D, Millard P, Wojnarowska F. Bullous and 
haemorrhagic lichen sclerosus with scalp involvement. Clin Exp 
Dermatol. 1992;17:354–6.

 98. Madan V, Cox NH. Extensive bullous lichen sclerosus with scarring 
alopecia. Clin Exp Dermatol. 2009;34:360–2.

 99. Basak PY, Basak K. Lichen sclerosus et atrophicus of the scalp: 
satisfactory response to acitretin. J Eur Acad Dermatol Venereol. 
2002;16:183–5.

 100. Schulten EA, Starink TM, van der Waal I. Lichen sclerosus et atro-
phicus involving the oral mucosa: report of two cases. J Oral Pathol 
Med. 1993;22:374–7.

 101. Tremaine RD, Miller RA. Lichen sclerosus et atrophicus. Int J 
Dermatol. 1989;28:10–6.

 102. Ramrakha- Jones VS, Paul M, McHenry P, Burden AD. Nail dystro-
phy due to lichen sclerosus? Clin Exp Dermatol. 2001;26:507–9.

 103. Zendell K, Edwards L. Lichen sclerosus with vaginal involvement: 
report of 2 cases and review of the literature. JAMA Dermatol. 
2013;149:1199–202.

 104. Bhargava K, Lewis FM. Lichen sclerosus occurring on vagi-
nal mucosa secondary to uterine prolapse. J Obstet Gynaecol. 
2013;33:319–20.

 105. Shasi PB, Chapman HT, Evans DT, Jaleel H. Psychological and psy-
chiatric morbidity in lichen sclerosus in a cohort recruited from a 
genitourinary medicine clinic. Int J STD AIDS. 2010;21:17–8.

 106. Parygina G, Slusarenko A, Smirnova I. Mental disorder in females 
with chronic vulvar dermatoses –  the structure and risk factors. 
Proceedings of the 24th World congress of Dermatology, Milan. 2019.

 107. Baykal C, Kobaner GB, Copur S, Buyukbabani N. Lichen sclerosus 
on the sites of striae distensae and a surgical scar in a patient with 
coexistent morphea. Acta Dermatovenerol Croat. 2019;27:44–6.

 108. Warrington SA, de San Lazaro C. Lichen sclerosus et atrophicus and 
sexual abuse. Arch Dis Child. 1996;75:512–6.

 109. Powell J, Wojnarowska F. Childhood vulval lichen sclerosus and sex-
ual abuse are not mutually exclusive diagnoses. BMJ. 2000;320:311.

 110. Sideri M, Parazzini F, Rognoni MT, la Vecchia C, Negri E, Garsia S, 
et al. Risk factors for vulvar lichen sclerosus. Am J Obstet Gynecol. 
1989;161:38–42.

 111. Tang GX, Wu X, Chen JP, Zhou BS. Study on the risk factors of 100 
cases with vulvar dystrophy. Zhonghua Liu Xing Bing Xue Za Zhi = 
Zhonghua Liuxingbingxue Zazhi [Chinese]. 2003;24(10):932–4.

 112. Edwards LR, Privette ED, Patterson JW, Tchernev G, Chokoeva 
AA, Wollina U, et  al. Radiation- induced lichen sclerosus of the 
vulva: first report in the medical literature. Wien Med Wochenschr. 
2017;167:74–7.

 113. Moftah N. Radiotherapy related dermatoses. Journal of the 
Dermatology Nurses' Association Conference: 24th World Congress 
of Dermatology Milan Italy. 2020;12:85–8.

 114. Gupta S, Malhotra AK, Ajith C. Lichen sclerosus: role of occlusion 
of the genital skin in the pathogenesis. Indian J Dermatol Venereol 
Leprol. 2010;76:56–8.

 115. Owen CM, Yell JA. Genital lichen sclerosus associated with inconti-
nence. J Obstet Gynaecol. 2002;22:209–10.

 116. Edmonds EV, Bunker CB. Nuclear magnetic resonance spec-
troscopy of urine in male genital lichen sclerosus. Br J Dermatol. 
2010;163:1355–6.

 117. Bunker CB. Occlusion, urine and genital lichen sclerosus. Indian J 
Dermatol Venereol Leprol. 2012;78:367–8.

 118. Bratila E, Cirstoiu M, Mehedintu C, Berceanu C, Bohiltea R, Toader 
O, et al. The effect of chronic vulvar dystrophy on urinary conti-
nence in patients at climacterium. Maturitas. 2017;100:169.



22 |   LICHEN SCLEROSUS GUIDELINE – PART 1

 119. Kravvas G, Muneer A, Watchorn R, Castiglione F, Haider A, 
Freeman A, et al. Male genital lichen sclerosus, micro incontinence 
and occlusion: mapping the disease across the prepuce. Clin Exp 
Dermatol. 2022;12:12.

 120. Panou E, Panagou E, Foley C, Kravvas G, Watchorn R, Alnajjar H, 
et al. Male genital lichen sclerosus associated with urological inter-
ventions and microincontinence: a case series of 21 patients. Clin 
Exp Dermatol. 2022;47:107–9.

 121. Becker K. Atopy, the barrier, urine and genital lichen sclerosus: 
reply from the authors. Br J Dermatol. 2013;169:953–4.

 122. Eisendle K, Grabner T, Kutzner H, Zelger B. Possible role of Borrelia 
burgdorferi sensu lato infection in lichen sclerosus. Arch Dermatol. 
2008;144:591–8.

 123. Aberer E, Surtov- Pudar M, Wilfinger D, Deutsch A, Leitinger G, 
Schaider H. Co- culture of human fibroblasts and Borrelia burgdor-
feri enhances collagen and growth factor mRNA. Arch Dermatol 
Res. 2018;310:117–26.

 124. Vasudevan B, Sagar A, Bahal A, Mohanty AP. Extragenital lichen 
sclerosus with aetiological link to Borrelia. Med J Armed Forces 
India. 2011;67:370–3.

 125. Shelley WB, Shelley ED, Amurao CV. Treatment of lichen sclerosus 
with antibiotics. Int J Dermatol. 2006;45:1104–6.

 126. Zollinger T, Mertz KD, Schmid M, Schmitt A, Pfaltz M, Kempf W. 
Borrelia in granuloma annulare, morphea and lichen sclerosus: a PCR- 
based study and review of the literature. J Cutan Pathol. 2010;37:571–7.

 127. Ozkan S, Atabey N, Fetil E, Erkizan V, Gunes AT. Evidence 
for Borrelia burgdorferi in morphea and lichen sclerosus. Int J 
Dermatol. 2000;39:278–83.

 128. Fujiwara H, Fujiwara K, Hashimoto K, Mehregan AH, Schaumburg- 
Lever G, Lange R, et al. Detection of Borrelia burgdorferi DNA (B 
garinii or B afzelii) in morphea and lichen sclerosus et atrophi-
cus tissues of German and Japanese but not of US patients. Arch 
Dermatol. 1997;133:41–4.

 129. Afa G, Caprilli F, Crescimbeni E, Morrone A, Prignano G, Fazio M. 
Anti- Borrelia burgdorferi antibodies in chronic erythema migrans, 
benign lymphadenosis cutis, scleroderma and scleroatrophic lichen 
[Anticorpi anti- Borrelia burgdorferi nell'eritema cronico migrante, 
nella lymphadenosis cutis benigna, nella sclerodermia e nel lichen 
scleroatrofico]. G Ital Dermatol Venereol. 1990;125:369–73.

 130. Alonso- Llamazares J, Persing DH, Anda P, Gibson LE, Rutledge 
BJ, Iglesias L. No evidence for Borrelia burgdorferi infection in 
lesions of morphea and lichen sclerosus et atrophicus in Spain. 
A prospective study and literature review. Acta Derm Venereol. 
1997;77:299–304.

 131. Schempp C, Bocklage H, Lange R, Kolmel HW, Orfanos CE, 
Gollnick H. Further evidence for Borrelia burgdorferi infection in 
morphea and lichen sclerosus et atrophicus confirmed by DNA am-
plification. J Invest Dermatol. 1993;100:717–20.

 132. Müller KE. Damage of collagen and elastic fibres by borrelia burg-
dorferi – known and new clinical and histopathological aspects. 
Open Neurol J. 2012;6:179–86.

 133. DeVito JR, Merogi AJ, Vo T, Boh EE, Fung HK, Freeman SM, et al. 
Role of Borrelia burgdorferi in the pathogenesis of morphea/sclero-
derma and lichen sclerosus et atrophicus: a PCR study of thirty- five 
cases. J Cutan Pathol. 1996;23:350–8.

 134. Colomé- Grimmer MI, Payne DA, Tyring SK, Sánchez RL. Borrelia 
burgdorferi DNA and Borrelia hermsii DNA are not associated 
with morphea or lichen sclerosus et atrophicus in the southwestern 
United States. Arch Dermatol. 1997;133:1174.

 135. Vasudevan B, Chatterjee M. Lyme borreliosis and skin. Indian J 
Dermatol. 2013;58:167–74.

 136. Aberer E, Schmidt BL, Breier F, Kinaciyan T, Luger A. Amplification 
of DNA of Borrelia burgdorferi in urine samples of patients with 
granuloma annulare and lichen sclerosus et atrophicus [3]. Arch 
Dermatol. 1999;135(2):210–2.

 137. Aberer E, Kollegger H, Kristoferitsch W, Stanek G. Neuroborreliosis 
in morphea and lichen sclerosus et atrophicus. J Am Acad Dermatol. 
1988;19:820–5.

 138. Menni S, Pistritto G, Gianni E. Infantile sclero- atrophic lichen and 
infection caused by Borrelia burgdorferi [Lichen sclero- atrofico 
infantile e infezione da Borrelia burgdorferi]. G Ital Dermatol 
Venereol. 1989;124:267–9.

 139. Svecova D, Buchvald J. Borrelia burgdorferi antibodies in sclero-
derma circumscripta, lichen sclerosus et atrophicus, erythema 
nodosum, granuloma annulare, erythema annulare and chronic 
urticaria [Protilátky proti Borrelia burgdorferi pri sclerodermia 
circumscripta, lichen sclerosus et atrophicus, erythema nodosum, 
granuloma anulare, erythema anulare a urticaria chronica]. Bratisl 
Lek Listy. 2000;101:194–9.

 140. George AA, Hixson CD, Peckham SJ, Tyler D, Zelger B. A case of 
oral lichen sclerosus with gingival involvement and Borrelia identi-
fication. Histopathology. 2014;65:146–8.

 141. Fesler MC, Middelveen MJ, Burke JM, Stricker RB. Erosive vulvo-
vaginitis associated with Borrelia burgdorferi infection. J Investig 
Med High Impact Case Rep. 2019;7:2324709619842901.

 142. Vaccaro M, Guarneri F, Borgia F, Cannavò SP, Benvenga S. 
Association of lichen sclerosus and autoimmune thyroiditis: possi-
ble role of Borrelia burgdorferi? Thyroid. 2002;12:1147–8.

 143. Ross SA, Sanchez JL, Taboas JO. Spirochetal forms in the der-
mal lesions of morphea and lichen sclerosus et atrophicus. Am J 
Dermatopathol. 1990;12:357–62.

 144. Breier F, Khanakah G, Stanek G, Kunz G, Aberer E, Schmidt B, 
et  al. Isolation and polymerase chain reaction typing of Borrelia 
afzelii from a skin lesion in a seronegative patient with generalized 
ulcerating bullous lichen sclerosus et atrophicus. Br J Dermatol. 
2001;144:387–92.

 145. Edmonds E, Mavin S, Francis N, Ho- Yen D, Bunker C. Borrelia 
burgdorferi is not associated with genital lichen sclerosus in men. 
Br J Dermatol. 2009;160:459–60.

 146. Aberer E, Stanek G. Histological evidence for spirochetal origin of 
morphea and lichen sclerosus et atrophicans. Am J Dermatopathol. 
1987;9:374–9.

 147. Pinazo Canales I, Betlloch Mas I, Mestre Bauza F, Salva Armengod 
F, Parras Vázquez F, Alomar CJ. Determination of antibodies against 
Borrelia burgdorferi in patients with morphea, lichen sclerosus et 
atrophicus and erythema chronicum migrans [Determinación de 
anticuerpos frente a Borrelia burgdorferi en pacientes con morfea, 
liquen escleroso y atrófico y eritema crónico migrans]. Rev Clin Esp. 
1990;186:320–3.

 148. Dillon WI, Saed GM, Fivenson DP. Borrelia burgdorferi DNA is 
undetectable by polymerase chain reaction in skin lesions of mor-
phea, scleroderma, or lichen sclerosus et atrophicus of patients from 
North America. J Am Acad Dermatol. 1995;33:617–20.

 149. Tuffanelli D. Do some patients with morphea and lichen sclero-
sis et atrophicans have a Borrelia infection? Am J Dermatopathol. 
1987;9(5):371–3.

 150. Aberer E, Neumann R, Lubec G. Acrodermatitis chronica atrophi-
cans in association with lichen sclerosus et atrophicans: tubulo- 
interstitial nephritis and urinary excretion of spirochete- like 
organisms. Acta Derm Venereol. 1987;67:62–5.

 151. Kaya G, Berset M, Prins C, Chavaz P, Saurat JH. Chronic borreliosis 
presenting with morphea-  and lichen sclerosus et atrophicus- like 
cutaneous lesions. A case report. Dermatology. 2001;202:373–5.

 152. Buechner SA, Winkelmann RK, Lautenschlager S, Gilli L, Rufli T. 
Localized scleroderma associated with Borrelia burgdorferi infec-
tion. Clinical, histologic, and immunohistochemical observations. 
J Am Acad Dermatol. 1993;29:190–6.

 153. Asbrink E. Erythema chronicum migrans Afzelius and acroderma-
titis chronica atrophicans. Early and late manifestations of Ixodes 
ricinus- borne Borrelia spirochetes. Acta Derm Venereol Suppl 
(Stockh). 1985;118:1–63.

 154. Katinka P, Dora P, Antal B, Merksz M, Attila K, Mazán M, et  al. 
In situ mycoplasma infection as aetiological factor in genital lichen 
sclerosus. J Invest Dermatol. 2010;2:S14.

 155. Ponyai K, Bognar P, Pinter D, Mazan M, Szathmary Z, Ostorhazi 
E, et  al. Mycoplasma infection – a possible etiological cofactor in 



   | 23KIRTSCHIG et al.

morphoea and lichen sclerosus et atrophicus. J Invest Dermatol. 
2009;2:S102.

 156. Nasca MR, Lacarrubba F, Micali G. Human papillomavirus in-
fection and lichen sclerosus: coincidence or link? Int J Dermatol. 
2018;57:617–8.

 157. Shim TN, Harwood CA, Marsh SG, Gotch FM, Quint W, de 
Koning MN, et  al. Immunogenetics and human papillomavirus 
(HPV) in male genital lichen sclerosus (MGLSc). Int J STD AIDS. 
2020;31:1334–9.

 158. Pilatz A, Altinkilic B, Rusz A, Izykowski N, Traenkenschuh W, 
Rische J, et  al. Role of human papillomaviruses in persistent and 
glucocorticoid- resistant juvenile phimosis. J Eur Acad Dermatol 
Venereol. 2013;27:716–21.

 159. Huang HJ, Murakami T, Yamabe T. Papillomavirus infection of the 
vulva. Nippon Sanka Fujinka Gakkai Zasshi – Acta Obstetrica et 
Gynaecologica Japonica. 1987;39:959–64.

 160. Aide S, Lattario FR, Almeida G, do Val IC, da Costa Carvalho M. 
Epstein- Barr virus and human papillomavirus infection in vulvar 
lichen sclerosus. J Low Genit Tract Dis. 2010;14:319–22.

 161. Lacour J, Nicot T, Bedane C, Ortonne JP, Bonnetblanc JM. Bullous 
lichen sclerosus with chronic hepatitis C virus infection [7]. Br J 
Dermatol. 1997;137(3):474–6.

 162. Basile S, Pinelli S, Benedetti Panici P, Angioli R, Plotti F, Giannarelli 
D, et al. Association between helicobacter pylori infection and vul-
var lichen sclerosus: a clinical comparative study. Eur J Dermatol. 
2018;28:226–7.

 163. Brunner A, Medvecz M, Makra N, Sárdy M, Komka K, Gugolya M, 
et al. Human beta defensin levels and vaginal microbiome compo-
sition in post- menopausal women diagnosed with lichen sclerosus. 
Sci Rep. 2021;11:15999.

 164. Cohen AJ, Gaither TW, Srirangapatanam S, Castellanos ER, 
Enriquez A, Fergus KB, et  al. Synchronous genitourinary lichen 
sclerosus signals a distinct urinary microbiome profile in men with 
urethral stricture disease. World J Urol. 2021;39:605–11.

 165. Watchorn RE, van den Munckhof EHA, Quint KD, Eliahoo J, de 
Koning MNC, Quint WGV, et  al. Balanopreputial sac and urine 
microbiota in patients with male genital lichen sclerosus. Int J 
Dermatol. 2021;60:201–7.

 166. Chattopadhyay M, Sterling J. Skin diseases affecting the vulva. 
Obstet Gynaecol Reprod Med. 2011;21(6):169–75.

 167. Liu X, Zhuo Y, Zhou Y, Hu J, Wen H, Xiao C. Analysis of the vulvar 
skin microbiota in asymptomatic women and patients with vulvar 
lichen sclerosus based on 16S rRNA sequencing. Front Cell Dev 
Biol. 2022;10:842031.

 168. Vieira- Baptista P, Cavaco- Gomes J, Lima- Silva J, Beires J, Martinez- 
de- Oliveira J. What differentiates symptomatic from asymptomatic 
women with vulvar lichen sclerosus? J Low Genit Tract Dis. 2013;2:S113.

 169. Grasso F, Grasso V. Anxiety as risk factor for vulvar lichen sclero-
sus et atrophicus. Gazzetta Medica Italiana Archivio per le Scienze 
Mediche. 2014;173(5):317–9.

 170. Wong YW, Powell J, Oxon MA. Lichen sclerosus. A review. Minerva 
Med. 2002;93:95–9.

 171. Iannaccone AM, Verrusio G, Iurassich S. Female lichen sclerosus 
genitalis: discomfort and adaptation. Clin Ter. 2016;167:113–20.

 172. Günthert AR, Faber M, Knappe G, Hellriegel S, Emons G. Early 
onset vulvar lichen Sclerosus in premenopausal women and oral 
contraceptives. Eur J Obstet Gynecol Reprod Biol. 2008;137:56–60.

 173. Amri M, Zili J, Belhadjmohamed W, et  al. Lichen sclerosus – 
Monomelic scleroderma association in a diabetic patient. [French]. 
Association lichen sclereux- sclerodermie monomelique chez une 
diabetique. Nouvelles Dermatologiques. 2001;20(6):375–8.

 174. Mirastschijski U, Schwenke C, Melchior S, Cedidi C. Buried penis: a 
comprehensive review on Aetiology, classification and plastic- surgical 
reconstruction [Buried Penis: Aktuelle Ubersicht uber Atiologie, 
Klassifikation und plastisch- chirurgische Rekonstruktion]. Handchir 
Mikrochir Plast Chir. 2017;49:78–84.

 175. Doiron PR, Bunker CB. Obesity- related male genital lichen sclero-
sus. J Eur Acad Dermatol Venereol. 2017;31:876–9.

 176. Anandan L, Mohammed A. Surgical management of buried penis in 
adults. Cent European J Urol. 2018;71(3):346–52.

 177. Cocci A, Cito G, Falcone M, Capece M, di Maida F, Morelli G, et al. 
Subjective and objective results in surgical correction of adult ac-
quired buried penis: a single- centre observational study. Arch Ital 
Urol Androl. 2019;91:25–9.

 178. Falcone M, Capogrosso P, Sokolakis I, Dimitropoulos K, Minhas S, 
Salonia A, et  al. What are the benefits and harms of the surgical 
management options for adult buried penis? A systematic review. 
Eur Urol. 2022;81(Supplement 1):S1569.

 179. Alharbi A, Khobrani A, Noor A, Alghamdi W, Alotaibi A, Alnuhait 
M, et al. Risk of lichen Sclerosus and lichen planus in patients re-
ceiving immune checkpoint inhibitors. Int J Environ Res Public 
Health. 2022;20:580.

 180. Fahy CMR, Torgerson RR, Davis MDP. Final diagnosis of 112 girls 
presenting with genital Mucocutaneous symptoms and signs: the 
Mayo Clinic experience. Pediatr Dermatol. 2017;34:e279–e280.

 181. Raj G, Bell HK. A multi- centre audit on genital lichen sclero-
sus in the north West of England. J Eur Acad Dermatol Venereol. 
2014;28:963–6.

 182. van der Meijden WI, Boffa MJ, ter Harmsel B, Kirtschig G, Lewis 
F, Moyal- Barracco M, et al. 2021 European guideline for the man-
agement of vulval conditions. J Eur Acad Dermatol Venereol. 
2022;36:952–72.

 183. Sauder MB, Linzon- Smith J, Beecker J. Extragenital bullous lichen 
sclerosus. J Am Acad Dermatol. 2014;71:981–4.

 184. Uitto J, Santa Cruz DJ, Bauer EA, Eisen AZ. Morphea and lichen 
sclerosus et atrophicus. Clinical and histopathologic studies in pa-
tients with combined features. J Am Acad Dermatol. 1980;3:271–9.

 185. Shiver M, Papasakelariou C, Brown JA, Wirges M, Kincannon J. 
Extragenital bullous lichen sclerosus in a pediatric patient: a case 
report and literature review. Pediatr Dermatol. 2014;31:383–5.

 186. Kreuter A, Gambichler T, Avermaete A, Happe M, Bacharach- 
Buhles M, Hoffmann K, et al. Low- dose ultraviolet A1 phototherapy 
for extragenital lichen sclerosus: results of a preliminary study. J Am 
Acad Dermatol. 2002;46:251–5.

 187. Shah CT, Mandell JW, Kirzhner M. Lichen sclerosus of the eyelid. 
Cutis. 2020;106:E16–E17.

 188. Kawakami Y, Oyama N, Hanami Y, Kimura T, Kishimoto K, 
Yamamoto T. A case of lichen sclerosus of the scalp associated with 
autoantibodies to extracellular matrix protein 1. Arch Dermatol. 
2009;145:1458–60.

 189. Mercieca L, Collier NJ, Motta L, Singh M. A linear hypopigmented 
lesion on the forehead. Clin Exp Dermatol. 2019;44:664–6.

 190. Kreuter A, Tigges C, Gaifullina R, Kirschke J, Altmeyer P, 
Gambichler T. Pulsed high- dose corticosteroids combined 
with low- dose methotrexate treatment in patients with refrac-
tory generalized extragenital lichen sclerosus. Arch Dermatol. 
2009;145:1303–8.

 191. Uthayakumar AK, Kravvas G, Bunker CB. Extragenital lichen scle-
rosus arising in tattooed skin. BMJ Case Rep. 2022;15:e246216.

 192. Glaser KS, Glaser EN, Piliang M, Anthony J. Extragenital lichen 
sclerosus et atrophicus within a skin graft scar. JAAD Case Rep. 
2018;4:938–40.

 193. van Cranenburgh OD, Nijland SBW, Lindeboom R, de Korte J, 
de Rie MA, ter Stege JA, et  al. Patients with lichen sclerosus ex-
perience moderate satisfaction with treatment and impairment 
of quality of life: results of a cross- sectional study. Br J Dermatol. 
2017;176:1508–15.

 194. Van De Nieuwenhof HP, Meeuwis KA, Nieboer TE, Vergeer MC, 
Massuger LF, De Hullu JA. The effect of vulvar lichen sclerosus on 
quality of life and sexual functioning. J Psychosom Obstet Gynaecol. 
2010;31:279–84.

 195. Vittrup G, Mørup L, Heilesen T, Jensen D, Westmark S, Melgaard 
D. Quality of life and sexuality in women with lichen sclerosus: a 
cross- sectional study. Clin Exp Dermatol. 2022;47:343–50.

 196. Poindexter G, Morrell DS. Anogenital pruritus: lichen sclerosus in 
children. Pediatr Ann. 2007;36:785–91.



24 |   LICHEN SCLEROSUS GUIDELINE – PART 1

 197. Schlosser BJ, Mirowski GW. Lichen sclerosus and lichen planus in 
women and girls. Clin Obstet Gynecol. 2015;58:125–42.

 198. van der Avoort IA, Tiemes DE, van Rossum MM, van der Vleuten 
CJ, Massuger LF, de Hullu JA. Lichen sclerosus: treatment and fol-
low- up at the departments of gynaecology and dermatology. J Low 
Genit Tract Dis. 2010;14:118–23.

 199. Yesudian PD, Sugunendran H, Bates CM, O'Mahony C. Lichen scle-
rosus. Int J STD AIDS. 2005;16:465–73, test 74.

 200. Ventegodt S. The holistic vulva clinic: an integrative approach 
to the treatment of genital, sexual and non- sexual pain and the 
other health problems related to the female gender. J Pain Manage. 
2010;3:217–32.

 201. Simpson RC, Cooper SM, Kirtschig G, Larsen S, Lawton S, McPhee 
M, et al. Future research priorities for lichen sclerosus – results of 
a James Lind Alliance priority setting partnership. Br J Dermatol. 
2019;180:1236–7.

 202. Tran DA, Tan X, Macri CJ, Goldstein AT, Fu SW. Lichen sclerosus: 
an autoimmunopathogenic and genomic enigma with emerging ge-
netic and immune targets. Int J Biol Sci. 2019;15:1429–39.

 203. Corazza M, Schettini N, Zedde P, Borghi A. Vulvar lichen sclero-
sus from pathophysiology to therapeutic approaches: evidence and 
prospects. Biomedicine. 2021;9:950.

 204. Bocheńska K, Smolińska E, Moskot M, Jakóbkiewicz- Banecka J, 
Gabig- Cimińska M. Models in the research process of psoriasis. Int 
J Mol Sci. 2017;18:2514.

 205. Kim D, Kobayashi T, Nagao K. Research techniques made simple: 
mouse models of atopic dermatitis. J Invest Dermatol. 2019;139:984–
990.e1.

 206. Chattopadhyay S, Arnold JD, Malayil L, Hittle L, Mongodin EF, 
Marathe KS, et al. Potential role of the skin and gut microbiota in 
premenarchal vulvar lichen sclerosus: a pilot case- control study. 
PLoS One. 2021;16:e0245243.

 207. Virgili A, Borghi A, Cazzaniga S, di Landro A, Naldi L, Minghetti 
S, et al. Gender differences in genital lichen sclerosus: data from a 
multicenter Italian study on 729 consecutive cases. G Ital Dermatol 
Venereol. 2020;155:155–60.

 208. Kumar KS, Morrel B, van Hees CLM, van der Toorn F, van Dorp W, 
Mendels EJ. Comparison of lichen sclerosus in boys and girls: a sys-
tematic literature review of epidemiology, symptoms, genetic back-
ground, risk factors, treatment, and prognosis. Pediatr Dermatol. 
2022;39:400–8.

 209. Carlson BC, Hofer MD, Ballek N, Yang XJ, Meeks JJ, Gonzalez CM. 
Protein markers of malignant potential in penile and vulvar lichen 
sclerosus. J Urol. 2013;190:399–406.

 210. Paolino G, Panetta C, Cota C, Muscardin L, Donati P, Di Carlo A. 
Lichen sclerosus and the risk of malignant progression: a case series 
of 159 patients. G Ital Dermatol Venereol. 2013;148:673–8.

 211. Potapov AL, Sirotkina MA, Matveev LA, Dudenkova VV, 
Elagin VV, Kuznetsov SS, et  al. Multiphoton microscopy 

assessment of the structure and variability changes of dermal con-
nective tissue in vulvar lichen sclerosus: a pilot study. J Biophotonics. 
2022;15:e202200036.

 212. Tedesco M, Bellei B, Garelli V, Caputo S, Latini A, Giuliani M, et  al. 
Adipose tissue stromal vascular fraction and adipose tissue stromal vas-
cular fraction plus platelet- rich plasma grafting: new regenerative per-
spectives in genital lichen sclerosus. Dermatol Ther. 2020;33:e14277.

 213. Zucchi A, Cai T, Cavallini G, D'Achille G, Pastore AL, Franco G, 
et al. Genital lichen sclerosus in male patients: a new treatment with 
polydeoxyribonucleotide. Urol Int. 2016;97:98–103.

 214. Villalpando BK, Wyles SP, Schaefer LA, Bodiford KJ, Bruce AJ. 
Platelet- rich plasma for the treatment of lichen sclerosus. Plast 
Aesthet Res. 2021;8:63.

 215. Tedesco M, Garelli V, Elia F, Sperati F, Morrone A, Migliano E. 
Efficacy of injecting hybrid cooperative complexes of hyaluronic 
acid for the treatment of vulvar lichen sclerosus: a preliminary 
study. J Cosmet Dermatol. 2022;35:e15338.

 216. Bernhardt T, Semmler ML, Schäfer M, Bekeschus S, Emmert S, 
Boeckmann L. Plasma medicine: applications of cold atmospheric 
pressure plasma in dermatology. Oxidative Med Cell Longev. 
2019;2019:3873928.

 217. Polat G, Erni B, Navarini A, Kind A, Mueller SM. Three patients 
with chronic vulvar pruritus successfully treated with cold atmo-
spheric pressure plasma. J Dtsch Dermatol Ges. 2021;19:1346–9.

 218. Simpson RC, Kirtschig G, Selk A, von Seitzberg S, Vittrup G, 
Bissonnette I, et  al. Core outcome domains for lichen sclero-
sus: a CORALS initiative consensus statement. Br J Dermatol. 
2023;188:628–35.

 219. Erni B, Navarini AA, Huang D, Schoetzau A, Kind A, Mueller SM. 
Proposition of a severity scale for lichen sclerosus: the “clinical li-
chen Sclerosus score”. Dermatol Ther. 2021;34:e14773.

SU PP ORT I NG I N FOR M AT ION
Additional supporting information can be found online in 
the Supporting Information section at the end of this article.

How to cite this article: Kirtschig G, Kinberger M, 
Kreuter A, Simpson R, Günthert A, van Hees C, et al. 
EuroGuiderm guideline on lichen sclerosus—
introduction into lichen sclerosus. J Eur Acad 
Dermatol Venereol. 2024;00:1–24. https://doi.
org/10.1111/jdv.20082

https://doi.org/10.1111/jdv.20082
https://doi.org/10.1111/jdv.20082

	EuroGuiderm guideline on lichen sclerosus—introduction into lichen sclerosus
	Abstract
	INTRODUCTION
	Definition of disease
	Histopathology
	Genetic predisposition
	Immunological findings
	Humoral autoimmunity

	Associated diseases

	EPIDEMIOLOGY
	Incidence/prevalence
	Age at onset
	Sex ratio

	CLINICAL PRESENTATION AND SEQUELAE OF DISEASE
	Females
	Males
	Extragenital LS
	Symptoms of LS
	Signs of LS
	Symptoms
	Signs
	Physicians should be familiar with the various signs of LS. Some of the signs represent early, reversible signs others are permanent, non-reversible signs of LS
	Complications

	TRIGGER FACTORS
	Trauma
	Parental status
	Radiotherapy
	Urine
	Infections
	Borrelia burgdorferi
	Mycoplasma
	Viral infections
	Microbiome
	Psychological factors
	Hormones
	BMI/DM/CAD/smoking
	Food
	Medication
	Protecting factors

	DIAGNOSIS
	Further investigations
	LS in children

	DIFFERENTIAL DIAGNOSES
	FEATURES OF EXTRAGENITAL LICHEN SCLEROSUS
	PATIENT EDUCATION PROGRAMS
	Minimum standard of patient education
	Lichen sclerosus patient organizations/Websites

	INTERDISCIPLINARY MANAGEMENT
	When should patients be referred to another specialty or a physician specialized in LS?
	Is there a need for interdisciplinary clinics?

	IMPROVEMENT OF CARE
	Current situation

	CONCLUSION ‘AWARENESS & EDUCATION’
	FUTURE RESEARCH
	Important research questions:

	STRENGTHS AND LIMITATIONS
	ACKNOWLEDGEMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	REFERENCES


