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Lichen sclerosus is seldom 
addressed at meetings of 
dermatopathology, the 
reason being that diagnosis 
can usually be made at a 
glance and does not 
require more effort than 
the diagnosis of 
molluscum. However, there 
are always exceptions, and 
in lichen sclerosus, they are 
not uncommon.  If the tell-
tale sign of subepidermal
sclerosis is missing, 
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diagnosis become more 
challenging. 

This is an example of a 
specimen showing both, 
areas with and without 
subepidermal sclerosis.
On the left, the diagnosis is 
straight forward, but on the 
right , there is only 
epithelial hyperplasia 



with wedge-shaped zones 
of hypergranulosis, 
compact orthokeratosis, a 
lichenoid infiltrate of 
lymphocytes, vacuolar
changes at the junction, 
and necrotic keratocytes, 
i.e., changes reminiscent of 
lichen planus. 



Findings militating against 
lichen planus are 
psoriasiform rete ridges 
and the presence of 
necrotic keratocytes not 
only at the junction, but in 
all reaches of the 
epidermis.



For comparison, a lesion of 
vulvar lichen planus: Rete 
ridges are not psoriasiform



but pointed. The infiltrate 
is denser at the junction. 
There are subepidermal
clefts, so-called “Max 
Joseph spaces” which are 
practically never seen in 
lichen sclerosus. 



Melanophages tend to be 
more common. Necrotic 
keratocytes in the upper 
reaches of the epidermis 
may be seen occasionally in 
lichen planus, but this is 
hardly ever a pronounced 
feature.



The difficulty of that 
differential diagnosis has 
prompted Fung and LeBoit
to study the issue in 1998. 
They referred to non-
sclerotic cases of lichen 
sclerosis as “early lichen 
sclerosus”, but lack of 
sclerosis may also be seen 
in lesions of long standing. 
The most important 
findings favouring lichen 
sclerosus were found to be 
“a psoriasiform lichenoid 
pattern” and “basilar 
epidermotropism.” 



This is what Fung and 
LeBoit saw: a psoriasiform
hyperplasia of the 
epidermis with many 
lymphocytes in elongated 
rete ridges in concert with 
only scant spongiosis.
Those features facilitate 
distinction of lichen 
sclerosus from lichen 
planus but are criteria also 
of mycosis fungoides. 



In this case of lichen 
sclerosus, the infiltrate is 
sparse and patchy 
lichenoid, there are coarse 
collagen bundles in 
haphazard array in the 
papillary dermis, 



and lymphocytes are 
aligned as solitary units in 
the basal layer, as in the 
patch stage of mycosis 
fungoides.



Were it not for a tiny zone 
of subepidermal sclerosus
and, of course, the clinical 
diagnosis, it would be 
difficult not to invoke the 
patch stage of mycosis 
fungoides in a case like this 
one. 



The problem is aggravated 
by the occasional finding of 
monoclonality in the 
infiltrate of lichen 
sclerosus, and those 
combined features 
prompted the Graz group 
to suggest in 2003 that 
“lichen sclerosus should be 
added to the list of 
cutaneous T-cell 
pseudolymphomas.”



If one studies the 3rd 
edition of Ackerman’s 
book,  “Histologic Diagnosis 
of Inflammatory Skin 
Diseases,” and looks for the 
pattern of psoriasiform
lichenoid dermatitis with 
predominance of 
lymphocytes, only lichen 
striatus, mycosis fungodies, 
and ILVEN are mentioned. 
That pattern, however, is 
also common in lichen 
sclerosus. 

Ackerman AB et al.

Histologic Diagnosis of Inflammatory

Skin Diseases, 3rd edition, 2005



This is an example: A 
psoriasiform epidermal 
hyperplasia associated with 
a dense lichenoid infiltrate 
of lymphocytes, 



coarse bundles of collagen 
in the papillary dermis, and 
lymphocytes aligned in the 
basal layer. This is not 
mycosis fungoides, 
however, because 
lymphocytes in the basal 
layer are small



and the papillary dermis is 
far too thick. This is a clue 
to lichen sclerosus. The 
papillary dermis may be 
thickened in mycosis 
fungoides, too, but not to 
that extent. 



Another feature suggestive 
of lichen sclerosus is 
presence of necrotic 
keratocytes in all reaches of 
the epidermis. Of course, 
that finding is not specific, 
but an extremely helpful 
clue. 



It is not needed in cases 
with subepidermal
sclerosis, but sometimes 
specimens from the 
genitalia are very 
superficial, 



and if the dermis is not 
included, individual 
necrotic keratocytes
throughout the spinous 
and cornified layer allow a 
presumptive diagnosis of 
lichen sclerosus to be 
made.



In the absence of sclerosis, 
the papillary dermis of 
lesions of lichen sclerosis 
nearly always shows 
fibrosis which is usually 
marked, and files of 
lymphocytes may be seen 
between thickened 
collagen fibres, a finding 
recently referred to as 
“lymphocyte entrapment.”



Another distinctive finding 
is concentric collagen cuffs 
around venules in the 
upper dermis. If one looks 
closely, those rings of 
collagen around vessels are 
a common finding in 
sclerotic lesions, 



but they may also be 
observed in areas without 
sclerosis. In that instance, 
they are a helpful 
diagnostic clue



because they are not seen 
in diseases entering the 
differential diagnosis, such 
as lichen planus or mycosis 
fungoides.



Another clue to the 
diagnosis of lichen 
sclerosus is a thickened 
basement membrane. The 
utility of that clue, 
however, is limited because 
thickening of the basement 
membrane is usually 
confined to sclerotic areas, 



and if one leaves them, the 
basement membrane turns 
to normal. 



Likewise, follicular 
hyperkeratoses may be 
striking in lichen sclerosus, 
reminiscent of findings 
sometimes encountered in 
lupus erythematosus, but 
this is only the case in 
advanced stages with 
prominent sclerosis. 



Another finding typical of 
lichen sclerosus is loss of 
elastic fibres that are 
diminuished markedly in 
zones of sclerosis, and the 
few that have remained are 
bluish and fragmented. 
Those changes, however, 
are practically never seen 
in diagnostically 
challenging cases without 
subepidermal sclerosis. 



Here is an example of a 
case that shows both, 
zones with and without 
sclerosis. 



In the sclerotic area, elastic 
fibres are gone, 



but they are preserved in 
the zone without sclerosis. 
In such cases, one relies on 
other clues, 



such as lymphocytes 
scattered through the 
lower half of the spinous 
zone – a finding militating 
against lichen planus – and 
necrotic keratocytes in all 
reaches of the epidermis. 



A finding that is both, 
distinctive and of high 
diagnostic value in cases 
without sclerosis, is 
accentuation of pathologic 
changes in suprapapillary
plates. In this case with 
pronounced psoriasiform
hyperplasia,



necrotic keratocytes and 
lymphocytes with some 
spongiosis are seen 
especially above the tips of 
dermal papillae, giving rise 
to narrow columns of 
parakeratosis in which 
individual necrotic 
keratocytes are still 
discernible. 



Those vertical columns of 
parakeratosis are a very 
helpful clue to the 
diagnosis of hypertrophic, 
non-sclerotic lichen 
sclerosus. 



They are fairly common 
and can be appreciated at 
scanning magnification. 



In contrast to cornoid
lamellae, there are 
individual necrotic 
keratocytes in those 
columns, somewhat 
resembling the “corps 
ronds” of  Darier’s disease. 



Moreover, necrotic 
keratocytes are scattered in 
the spinous zone above 
dermal papillae. In the 
latter, one may see tiny foci 
of sclerosis which, of 
course, are another clue to 
the diagnosis.



In sum, there are many 
histopathologic clues that 
enable the diagnosis of 
lichen sclerosus to be made 
even in difficult cases. I 
have summarized them in a 
review in the Journal of 
Cutaneous Pathology two 
years ago. 

In the absence of the tell-
tale sign of a poorly cellular 
zone of sclerosis between 
the epidermis and a 
superficial lichenoid 
infiltrate, the diagnosis can 
be made on the basis of a 
number of criteria of 
somewhat decreasing 
importance, namely, 



tiny foci of sclerosis at the tips of 
dermal papillae, marked 
subepidermal fibrosis with 
thickening of the papillary 
dermis, necrotic keratocytes in 
all reaches of the epidermis, foci 
of spongiosis with necrotic 
keratocytes above the tips of 
dermal papillae and beneath 
columns of parakeratosis, 
lymphocytes aligned in the basal 
layer, lymphocytes scattered 
through the lower half of the 
spinous zone in concert with 
scant spongiosis, files of 
lymphocytes between thickened 
collagen bundles, “concentric 
collagen cuffs” around vessels, a 
thickened basement membrane, 
bluish, fragmented, and 
diminuished elastic fibres, 
follicular hyperkeratoses, and 
hypergranulosis and compact 
hyperkeratosis.

Clues to the diagnosis
of lichen sclerosus

• Poorly cellular zone of sclerosis between epidermis and a superficial
lichenoid infiltrate

• Tiny foci of sclerosis at the tips of dermal papillae

• Marked subepidermal fibrosis with thickening of papillary dermis

• Necrotic keratocytes in all reaches of the epidermis

• Foci of spongiosis with necrotic keratocytes above the tips of dermal 
papillae and beneath columns of parakeratosis

• Lymphocytes aligned in the basal layer

• Lymphocytes scattered through the lower half of the spinous zone in 
concert with scant spongiosis

• Files of lymphocytes between thickened collagen bundles

• “Concentric collagen cuffs” around vessels

• Thickened basement membrane

• Bluish, fragmented, and diminuished elastic fibres

• Follicular hyperkeratoses

• Hypergranulosis and compact orthokeratosis



Knowledge of those 
findings is not only 
important for establishing 
the diagnosis of lichen 
sclerosus in cases without 
sclerosis, but also to avoid 
the overdiagnosis of cancer 
in such lesions. As you 
know, lichen sclerosus is
reputed to carry an 
enhanced risk of 
malignancy which is said to
be even higher in lesions
with epithelial hyperplasia. 
In current “guidelines for
the follow-up of women
with vulvar lichen
sclerosus,” the “association
between LS and squamous
cell cancer of the vulva” is
emphasized, particularly in 
the case of “localized skin
thickening.”



According to literature of 
gynecopathology, about
half of the cases of vulvar
carcinoma are associated
with lichen sclerosus, e.g., 
in 61% in this study of 
1990. 



Vice versa, patients with
lichen sclerosus are said to
have “a 4% to 6% risk of 
developing a vulvar
squamous cell carcinoma.”
Let’s assume for a moment
that these data are correct: 



a prevalence of lichen
sclerosus in cases of vulvar
carcinoma of about 50% 
and a prevalence of SCC in 
patients with vulvar lichen
sclerosus of about 5%. If
we take into account the
high prevalence of vulvar
lichen sclerosus among
elderly women that has
been estimated to be
about 3%, a simple 
computation can be done:

Prevalence of lichen sclerosus in cases of vulvar carcinoma 50%

Prevalence of SCC in patients with vulvar lichen sclerosus 5%

Prevalence of vulvar lichen sclerosus among elderly women      3%



3% times 5% equals 15 in 
10,000 or 150 in 100,000 
patients. This would be the
prevalence of vulvar
squamous cell carcinoma
associated with lichen
sclerosus. Because only one
half of vulvar squamous
cell carcinomas are said to
be associated with vulvar
lichen sclerosus,

3/100 x 5/100  = 15/10,000

= 150/100,000
Prevalence of LS-associated vulvar carcinoma 

Prevalence of lichen sclerosus in cases of vulvar carcinoma 50%

Prevalence of SCC in patients with vulvar lichen sclerosus 5%

Prevalence of vulvar lichen sclerosus among elderly women      3%



this number must be
doubled in order to
calculate the prevalence of 
vulvar squamous cell
carcinoma on the basis of 
those data. 3/100 x 5/100  = 15/10,000

= 150/100,000
Prevalence of LS-associated vulvar carcinoma 

x 2 = 300/100,000

Prevalence of vulvar carcinoma

Prevalence of lichen sclerosus in cases of vulvar carcinoma 50%

Prevalence of SCC in patients with vulvar lichen sclerosus 5%

Prevalence of vulvar lichen sclerosus among elderly women      3%



In actuality, according to a 
study by the American 
Cancer Society in 2008, the
incidence of vulvar
squamous cell carcinoma is
1.3 per 100.000 for
carcinoma in situ and 1.8 
for invasive SCC. These 
numbers differ by a factor
of 100.

3/100 x 5/100  = 15/10,000

= 150/100,000
Prevalence of LS-associated vulvar carcinoma 

x 2 = 300/100,000

Prevalence of vulvar carcinoma

Carcinoma in situ

1.3/100,000

Invasive SCC

1.8/100,000

American Cancer Society, 2008

Prevalence of lichen sclerosus in cases of vulvar carcinoma 50%

Prevalence of SCC in patients with vulvar lichen sclerosus 5%

Prevalence of vulvar lichen sclerosus among elderly women      3%



The risk of malignancy is
said to be especially high in 
hypertrophic lesions: 
“Patients with lichen
sclerosus with dyskeratosis
and parakeratosis, 
hyperplasia and/or basal 
cellular atypia should be
kept under close
surveillance as these
lesions also tend to
progress to squamous cell
carcinoma.”



A few years ago, we
conducted a study of that
type of lesions and found
that they were “not 
associated with a 
significant risk of 
malignancy”: none of our
patients developed
squamous-cell carcinoma
during a follow-up period
between 6 months and 7 
years. 



We also conducted a 
survey concerning the
alleged “white danger” 
emanating from lichen
sclerosus. Leading
dermatopathologists from
Europe and the United 
States were asked how
often they had seen the
association of lichen
sclerosus with cancer in 
their regular material. 



The highest number was 
given by Helmut Kerl who
estimated to have seen five
cases in a professional career
of more than 40 years. Most 
had not seen a single case in 
many years, including, for
example, Lorenzo Cerroni in 
Graz, Heinz Kutzner in 
Friedrichshafen, Phil LeBoit
in San Francisco, Omar 
Sangüeza in Winston Salem, 
and Noreen Walsh in Halifax. 
Altogether there were
maybe a dozen carcinomas
among several ten thousand
cases of lichen sclerosus.
There may be some bias in 
that survey because larger 
carcinomas of the vulva are
probably sent chiefly to
gynaecopathologists. 



However, 
dermatopathologists also 
see scores of biopsies 
performed by 
dermatologists and 
gynaecologists to rule out 
malignancy in lesions of 
lichen sclerosus, and those 
biopsies performed for 
screening purposes may 
reflect the true risk of 
lichen sclerosus better than 
data derived from 
pathology units associated 
with departments for 
gynaecological surgery. 
Although squamous-cell 
carcinoma may develop in 
lesions of lichen sclerosus, 
this is a rare event, and the 
risk is exaggerated vastly.



The reasons for that
exaggeration are in part
historical. In the early 20th 
century when vulvar lichen
sclerosus was still known as
“kraurosis vulvae,” the
whitish lesions of it were
confused with early stages
of squamous cell carcinoma
known as “leukoplakia.” 



In many articles about
“kraurosis” and cancer, 
there was evidence of 
cancer, but not of lichen
sclerosus. 



Subsequently, cases of 
squamous-cell carcinoma
within lesions of lichen
sclerosus were described, 
but at that time, 

Arch Dermatol

1962; 85: 362



lichen sclerosus was 
treated routinely with
radiotherapy which may
have been a contributing
factor. 

Arch Dermatol

1962; 85: 362



Another cause for the
exaggeration is the
simplistic classification of 
vulvar dermatoses
advanced by
gynecopathologists. In the
first classification by the
International Society for
the Study of Vulvar
Disease, lichen sclerosus
was the only specific
disease mentioned and, 
therefore, that diagnosis
was given excessively. 

Friedrich EG Jr.
Obstet Gynecol

1976; 47: 122-124



Well into recent years, 
reports have been
published of “carcinoma
associated with lichen
sclerosus” in which there is
no evidence of lichen
sclerosus in 
photomicrographs.

Wang SH et al., JEADV 2010; 24: 815



But even the presence of 
undubitable sclerosis
beneath a squamous-cell
carcinoma does not 
necessarily mean that the
patient has lichen
sclerosus.



This is a lesion from the 
face; it is a hypertrophic 
solar keratosis, and the 
sclerosis is an incidental 
finding. Had this lesion 
come from the vulva, it 
probably would have been 
interpreted as incipient 
squamous-cell carcinoma 
associated with lichen 
sclerosus.



Exaggeration of the risk of 
malignancy is caused not 
only by overdiagnosis of 
lichen sclerosus but also by
overdiagnosis of 
malignancy. This trend has
been furthered by the new
classification of so-called
“vulvar intraepithelial
neoplasia” advanced by the
International Society for
the Study of Vulvovaginal
Disease in 2004. It
distinguished between
“VIN, usual type” and “VIN, 
differentiated type.”



The former was claimed to 
be caused by human 
papilloma virus and to 
progress to warty or 
basaloid squamous cell 
carcinoma, whereas the 
latter was said to be 
associated with lichen 
sclerosus and to progress 
to keratinizing squamous 
cell carcinoma. 

Ueda Y et al.

J Skin Cancer, 2011



The warty or basaloid type 
of carcinoma was said to be 
much rarer than the 
keratinizing one, and 
progression of “usual VIN”
was said to be rare in 
comparison to progression 
of “differentiated VIN”. 
With this new 
classification, lichen 
sclerosus suddenly became 
associated conceptually 
with the most dangerous 
type of vulvar 
intraepithelial neoplasia 
and the most common type 
of squamous cell 
carcinoma.

Ueda Y et al.

J Skin Cancer, 2011

20-35% 65-80 %

progression

rare

progression

common



This classification has
become widely accepted
and is reputed to reflect
two distinct pathways of 
carcinogenesis caused by
distinct types of molecular
alterations, the “p16 
pathway” and the “p53 
pathway.” That concept, 
however, violates many
observations. For example, 
the purported types of 
squamous-cell carcinoma
are not distinct – all types
of transitions are possible, 
and they are common. 
Human papilloma virus is
commonly detected in 
carcinomas with marked
keratinization,

“basaloid SCC” 

“keratinizing SCC” 

“warty SCC” 



and p53 is neither a 
sensitive nor a specific
marker. Different types of 
mutations have been
described for squamous
cell carcinoma: missense
mutations with
overexpression of p53 and 
nonsense mutations with
complete loss of it. 



The same spectrum – from 
complete loss to 
overexpression of p53 –
has also been described for 
lichen sclerosus and has 
been attributed to 
“ischaemic stress,” rather 
than impending 
malignancy.  
In brief, p53 staining does
not resolve the problem of 
distinguishing between
lichen sclerosus and 
incipient carcinoma. 



That problem is caused by
lack of significant nuclear
atypia in early lesions of 
carcinoma. In such cases, 
the diagnosis is made on 
the basis of irregular
growth and bizarre 
configuration of the
epithelium.



Epithelial cells may be
closely crowded, and there
may be foci of suprabasilar
acantholysis that are not 
seen in lichen sclerosus. By
contrast, nuclear atypia
and mitotic figures may not 
be more common or
pronounced than in 
hypertrophic lichen
sclerosus, and both types
of lesions may share
findings such as a lichenoid
infiltrate of lymphocytes
and individual necrotic
keratocytes.



In other words, it may be
exceedingly difficult to
distinguish incipient
carcinoma from epithelial
hyperplasia in an 
inflammatory disease such 
as hypertrophic lichen
sclerosus. This is not only
true for the vulva but for all 
regions of skin. 



Often pronounced nuclear
atypia and mitotic figures
are confined to advanced
areas, whereas cytologic
changes at the edges of the
carcinoma are minimal. 



This zone still allows the
diagnosis of incipient
carcinoma to be made, 



but in this zone, it is no
longer possible if one does
not know the entire
picture of the lesion. 



And if one tries to
recognize incipient
carcinoma at that early
stage – even if referring to
it by the evasive term
“vulvar intraepithelial
neoplasia” – overdiagnoses
are inevitable.



In those pictures, the
diagnosis is probably
correct,



but, in my view, these
pictures show only
epithelial hyperplasia or, at 
most, changes that cannot
be distinguished reliably
from it.



Thickening of the epidermis
with slightly irregular
keratocytes cannot be
equated with incipient
malignancy, and 
interpretation of such 
minimal changes as “vulvar
intraepithelial neoplasia” is
an overdiagnosis.
In my view, this picture
shows hypertrophic lichen
sclerosus. There are even
small foci of sclerosis at the
tips of dermal papillae. The 
findings do not differ



from those in cases of 
lichen sclerosus already
shown: there is epidermal 
hyperplasia, but the latter
is rather regular with rete
ridges of similar lenght and 
width.



This is the corresponding
clinical picture: a lesion of 
long-standing lichen
sclerosus without evidence
of a malignant process. 



According to current
guidelines of gynecology,
“differentiated VIN requires
excision.” If patients with
lichen sclerosus are
followed closely for the risk
of malignancy, as
demanded by current
guidelines, and if biopsies
are performed repeatedly, 
there is a considerable risk
of overdiagnosis as
“differentiated VIN” in 
hypertrophic lesions. It is
important, therefore, to
know the entire spectrum
of changes in lichen
sclerosus in order to
prevent an inflammatory
disease from being treated
surgically.  

“Differentiated

VIN requires

excision.”


