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Vulvar dermatoses: a histopathologic
review and classiﬁcation of 183
cases†
Background: Vulvar dermatoses are often difficult to classify due
to histopathologic overlap. We aimed to report our experience at
a single institution.
Methods: A total of 183 non-neoplastic, non-infectious vulvar
biopsies were reviewed. Associations between histopathologic
features and specific diagnoses were analyzed by Chi-squared tests.
Results: Twenty-two biopsies (12.0%) showed two concurrent
processes. A limited differential rather than a definitive diagnosis
was rendered in 15 cases (8.2%). The final diagnoses included
lichen sclerosus (LS) (38.8%), lichen simplex chronicus (LSC)
(29.0%), eczematous dermatitis (23.0%), Zoon vulvitis (8.2%),
non-specific/resolved dermatitis (5.5%), hidradenitis suppurativa
(2.7%), Behçet disease (2.2%), lichen planus (1.6%), ruptured
cyst (1.6%), ulcer not-otherwise-specified (1.6%), psoriasis
(1.1%), radiation dermatitis (1.1%), sebopsoriasis (1.1%),
seborrheic dermatitis (1.1%), epidermolytic hyperkeratosis
(0.5%) and granular parakeratosis (0.5%). Early LS and Zoon
vulvitis were commonly included as part of a differential
diagnosis. LS was associated with wiry collagen with lymphocyte
entrapment (p = 0.0188). LSC was associated with zones of pale
epithelium (p = 0.0084), and often displayed prominent fibroblasts
(p = 0.0555). Zoon vulvitis was frequently misdiagnosed, and was
associated with basal keratinocytic crowding (p < 0.0001).
Conclusions: Our study has determined the relative frequencies
of a wide variety of vulvar dermatoses, and identified new
diagnostic clues for early LS, LSC and Zoon vulvitis.
Keywords: lichen sclerosus, lichen simplex chronicus, vulva, Zoon
vulvitis
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While well-developed vulvar dermatoses such
as late-stage lichen sclerosus (LS) may be easy
to recognize both clinically and pathologically,
vulvar biopsies taken for early LS or other
inflammatory conditions are often difficult
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to classify. Owing to the unique location and
anatomy of the vulva, understanding of vulvar
dermatoses requires knowledge in both dermatopathology and gynecologic pathology. In
many practices, however, dermatopathologists

Vulvar dermatoses
Table 1. The 2006 International Society for the Study of Vulvovaginal
Disease (ISSVD) classiﬁcation of non-neoplastic and non-infectious
vulvar diseases1,2
Histologic patterns

Clinical correlates

Spongiotic

Atopic dermatitis, allergic contact
dermatitis, irritant contact dermatitis
Psoriasis, lichen simplex chronicus
Lichen sclerosus, lichen planus
Lichen sclerosus

Acanthotic
Lichenoid
Dermal homogenization/
sclerosis
Vesiculobullous
Acantholytic
Granulomatous
Vasculopathic

Cicatricial pemphigoid, linear IgA
disease
Hailey-Hailey disease, Darier disease,
papular genitocrural acantholysis
Crohn disease, Melkersson–Rosenthal
syndrome
Aphthous ulcer, Behçet disease, Zoon
vulvitis

have limited exposure to vulvar specimens as
these lesions are infrequently biopsied by dermatologists. On the other hand, gynecologic
pathologists may not be versed in the complexities of dermatologic disorders, especially with
early and subtle cases where significant pathologic overlaps exist or changes may be minimal.
As a result, only few pathologists are specialized
in this field, and vulvar dermatoses remain susceptible to inadequate diagnosis and suboptimal
treatment.
The International Society for the Study of
Vulvovaginal Disease (ISSVD) has developed a
classification system for vulvar diseases based
on microscopic patterns in an attempt to standardize terminology used by multidisciplinary
physicians.1,2 On the basis of this classification system, the pathologist may report a vulvar biopsy by its primary histopathologic pattern
when a definitive diagnosis cannot be attained,
and the receiving clinician may interpret the
result by referring to its possible clinical correlates (Table 1). While this general scheme
provides an excellent basis for clinicopathologic
correlation, pathologists should still make every
attempt to provide a precise diagnosis whenever possible. It is also important to realize
that this broad classification does not address
more subtle pathologic features and has omitted a number of less common conditions such
as radiation dermatitis, seborrheic dermatitis,
hidradenitis suppurativa, fixed drug eruption
and graft-versus-host disease.
To date, only few studies in the English literature have reviewed the relative frequencies
of biopsy-proven vulvar dermatoses.3 – 5 Most

recognized LS and/or lichen simplex chronicus
(LSC) as the most common diagnoses after
exclusion of neoplastic and infectious cases.
Other common dermatoses included eczema,
psoriasis and lichen planus (LP). Most of these
studies were limited by the lack of more refined
classification. There was also a tendency to group
less common conditions into a ‘non-specific’ or
‘others’ category. The lack of consistency in
terminology, such as ‘hypertrophic vulvitis’,6
‘neurodermatitis’,6 ‘erosive vulvitis’,4 and
‘dermatitis’2 without further specification in
the older literature also created confusion.
The objective of our study is to document
our experience in classifying vulvar dermatoses
encountered at a single institution, including the
relative frequencies of these conditions and the
identification of subtle histopathologic features
that are useful in narrowing the differential
diagnoses. Our ultimate goal is to facilitate more
accurate pathologic diagnoses that would help
guide effective treatment in patients suffering
from vulvar dermatoses.
Materials and methods
The surgical pathology archive at Beth Israel
Deaconess Medical Center was searched for vulvar biopsies received between 2006 and 2010.
Neoplastic and infectious cases were excluded
based on the original diagnoses on the pathology
reports. The original glass slides of the remaining cases were retrieved, and the corresponding clinical data, when available, were obtained
from electronic medical records. The cases were
then reviewed by the investigators independently
while blinded to the original diagnoses.
The histopathologic features examined and
recorded for each case are listed in Table 2. Some
of the features are defined as follows. Zones of
pale epithelium refers to distinct clusters of pale
keratinocytes within the epidermis/epithelium
not attributable to glycogenation. Basal keratinocytic crowding refers to increased density
of small and uniform basal keratinocytes. Wiry
fibrosis with lymphocyte entrapment refers to abnormal thickened collagen within the superficial
dermis/subepithelial stroma resulting in a
single-filing or branching arrangement of the
entrapped lymphocytes. Lastly, prominent fibroblasts refers to enlarged and/or multinucleated
stromal cells with stellate cytoplasm.
The final diagnoses were determined based
on consensus among the investigators’ and the
original pathologist’s impressions, as well as
clinical correlation wherever available. Relative
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Table 2. Speciﬁc histopathologic features recorded in this study
Epidermis/epithelium

Dermis/stroma

Parakeratosis
Orthokeratosis
Acanthosis
Atrophy
Ulceration/erosion
Zones of pale epithelium
Basal keratinocytic crowding
Basal vacuolar degeneration
Cytoid/colloid bodies
Eosinophils
Neutrophils

Edema and/or sclerosis
Band-like inﬁltrate
Wiry ﬁbrosis with
lymphocyte entrapment
Prominent ﬁbroblasts
Hemorrhage/hemosiderin
Eosinophils
Neutrophils
Lymphocytes
Plasma cells

frequency of each entity was calculated. Associations between specific histopathologic features
and the final diagnoses were analyzed by
Chi-squared tests. Statistical significance is
defined by a p-value of less than 0.05.
Results
A total of 188 vulvar biopsies were retrieved
from the pathology archive. Five of these cases
were subsequently excluded upon review due
to the identification of Corynebacterium minutissimum (four cases) and herpesvirus (one case)
not reported in the original diagnoses (Fig. 1).
The remaining 183 cases, including specimens
received from both gynecology and dermatology clinics, were analyzed. The average
age of the patients at the time of biopsy was
53.6 years. Clinical data were available in 170
cases (92.9%), which included brief descriptions
of the symptoms (e.g. ‘pruritus’ and ‘vulvar
discomfort’) and/or clinical signs (e.g. ‘erythema’ and ‘white lesion’). Upon microscopic
examination, 22 cases (12.0%) showed evidence
of two concurrent processes in a single biopsy,
most (18 cases) of which involved superimposed
LSC. A primary process was identified in 18
of 53 cases (34.0%) of LSC, which included
eczematous dermatitis (12 cases) and LS (6
cases). In 17 cases (9.3%) a limited differential
rather than a definitive diagnosis was rendered
due to significant overlapping features and
lack of clinical correlation. Ten cases (5.5%)
showed minimal or non-specific changes that
were non-diagnostic or suggestive of resolving
dermatitis (‘non-specific/resolved dermatitis’).
Another three cases (1.6%) demonstrated ulcer
and acute inflammation which could not be
further classified [‘ulcer not-otherwise-specified
(NOS)’].
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Fig. 1. Infections originally misdiagnosed. A) Erythrasma characterized by mild parakeratosis at scanning magnification
(inset), where multiple vertically oriented bacterial bacilli are
found upon close inspection. B) Herpesvirus infection characterized by perivascular inflammation and overlying inflamed
scale crust at low magnification (left). Higher magnification
of the adnexal structures (selected area, left) shows pathognomonic intranuclear viral inclusions affecting eccrine epithelial cells (right). [Hematoxylin-eosin, original magnifications
×600 (A), ×100 (B, left), and ×600 (B, right)].

All conditions encountered are listed in
Table 3. Cases of LS were subdivided into early,
mid and late stages based on the degree of
lichenoid infiltrate (early) and well-developed
stromal sclerosis (late). Cases of eczematous
dermatitis were characterized by spongiosis, and
were subdivided based on presumed etiologies:
irritant contact dermatitis (ICD) as suggested by
the presence of necrotic keratinocytes and/or
intraepidermal neutrophils, and allergic contact
dermatitis (ACD) as suggested by eosinophilic
spongiosis. The remaining cases were classified
as ‘eczema NOS’.
The conditions most commonly included as
part of a differential diagnosis were early LS
(seven cases) and Zoon vulvitis (six cases). The

Vulvar dermatoses
Table 3. Final diagnoses of 183 cases in descending order of
frequency
Final diagnoses
Lichen sclerosus
Early
Mid
Late
Lichen simplex chronicus
Eczematous (spongiotic) dermatitis
Allergic contact dermatitis
Irritant contact dermatitis
Eczema NOS
Zoon vulvitis
Non-speciﬁc/resolved dermatitis
Hidradenitis suppurativa
Behçet disease
Lichen planus
Ruptured cyst
Ulcer NOS
Psoriasis
Radiation dermatitis
Sebopsoriasis
Seborrheic dermatitis
Epidermolytic hyperkeratosis
Granular parakeratosis

Number of cases (%)*
71 (38.8)
23 (12.6)
33 (18.0)
15 (8.2)
53 (29.0)
42 (23.0)
13 (7.1)
9 (4.9)
20 (10.9)
15 (8.2)
10 (5.5)
5 (2.7)
4 (2.2)
3 (1.6)
3 (1.6)
3 (1.6)
2 (1.1)
2 (1.1)
2 (1.1)
2 (1.1)
1 (0.5)
1 (0.5)

NOS, not otherwise speciﬁed.
*Total percentage exceeds 100% because of multiple diagnoses in
some cases.

differential diagnosis of early LS included Zoon
vulvitis (three cases), eczematous dermatitis (two
cases) and LP (two cases). The differential diagnosis of Zoon vulvitis included early LS (three
cases), eczematous dermatitis (two cases) and
Behçet disease (one case). Eight out of 15 cases
(53.3%) of Zoon vulvitis were originally diagnosed as LP, early LS, eczematous dermatitis
(ICD) and psoriasis.
Wiry fibrosis with lymphocyte entrapment (Fig. 2A)
was observed in 53.5% of the LS cases, and
the association was statistically significant
(p = 0.0188). In comparison, this feature was
only seen in 17.0% of LSC and 14.3% of eczematous dermatitis not associated with LS. Prominent
fibroblasts (Fig. 2B) was most commonly seen
in LSC (54.7% of cases), but the association
fell slightly short of statistical significance
(p = 0.0555). On the other hand, zones of pale
epithelium (Fig. 2C) showed significant association with LSC (p = 0.0084), and was observed
in 75.5% of these cases. Basal keratinocytic crowding (Fig. 2D) was observed in the vast majority
(93.3%) of the Zoon vulvitis cases (p < 0.0001).
No significant difference was observed
in the proportion of cases containing
eosinophils among different vulvar dermatoses

(intraepidermal eosinophils, p = 0.6324; dermal
eosinophils, p = 0.7755). Eosinophils, usually
sparse, were found in 35 of 71 cases (49.3%)
of LS; of these, 29 cases showed only dermal
eosinophils, 5 cases showed both intraepidermal
and dermal eosinophils and 1 case showed only
intraepidermal eosinophils.
Discussion
Clinical distinction between neoplastic and
inflammatory diseases of the vulva can be
challenging, let alone the distinction among
different vulvar dermatoses. A low threshold for
biopsy is desirable not only to exclude neoplastic
conditions but also to allow for early diagnosis
and timely treatment of inflammatory diseases.
The pathologist’s role in making the correct
diagnoses on vulvar biopsies is therefore critical.
In addition to mucocutaneous disorders specific
to the anogenital region, the vulvar skin is also
subject to dermatologic disorders not restricted
to the genitalia. For this reason, pathologists
who sign out vulvar biopsies should be familiar
with both genital and extragenital dermatoses,
and keep a broad differential diagnosis in mind
when interpreting these cases.
In this study, we sought to provide a comprehensive list of vulvar dermatoses encountered at
an academic medical center, and the relative frequencies of these conditions. Our data show that
the finding of two concurrent processes in a single biopsy is quite common, and most frequently
involves LSC superimposed on another condition. This is not surprising as many vulvar dermatoses, such as LS and eczema, are pruritic and
prone to chronic rubbing. In almost one tenth
of the cases a definitive diagnosis could not be
attained, and a limited differential diagnosis was
rendered. This is in part attributable to inadequate clinical data available, but also reflects the
diagnostic difficulty due to significant overlapping histopathologic features. A small number of
cases showed minimal histopathologic changes
insufficient for any specific diagnosis. It is possible that these patients may have undergone treatment prior to biopsy, although the limited clinical data available for these cases preclude definitive conclusion.
Our data reveal LS to be the most common
vulvar dermatosis. However, such high frequency
may be in part due to the lower threshold
for biopsy in patients with an established history of LS, given its increased risk of developing differentiated vulvar intraepithelial neoplasia and squamous cell carcinoma.7 – 11 The
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Fig. 2. New histopathologic features observed in vulvar dermatoses. A) Wiry fibrosis with lymphocyte entrapment. A case of lichen
sclerosus (LS) with superimposed lichen simplex chronicus (LSC) shows a superficial sclerotic zone underlied by a lymphocytic band
(left). At the periphery of the sclerotic zone are thickened collagen fibers with entrapped lymphocytes, giving rise to a distinctive
single-filing and branching pattern (right). B) Prominent fibroblasts. A case of LSC shows enlarged stromal fibroblasts, some of which
are multinucleated. C) Zones of pale epithelium. Another case of LSC shows discrete clusters of pale keratinocytes at different levels of
the epidermis. D) Basal keratinocytic crowding. A case of Zoon vulvitis shows atypical basal keratinocytes with crowding and increased
nuclear-to-cytoplasmic ratio. [Hematoxylin-eosin, original magnifications ×100 (A, left), ×200 (A, right), ×200 (B, left), ×800 (B,
right), ×200 (C) and ×200 (D)].

next most common diagnoses in our study are
LSC and eczematous dermatitis. Interestingly,
Zoon vulvitis shows a higher frequency in our
series compared to other studies, probably due
to heightened awareness and increased detection. As discussed below, we diagnosed Zoon vulvitis by adhering to a constellation of features
rather than relying on the sole finding of a dense
plasma cell infiltrate.
The rest of the conditions encompass a wide
variety of dermatoses which were observed much
less frequently. Among these is LP, which showed
a slightly lower frequency in our study (1.6%)
than previously reported by others.4,5 This may
be due to more successful distinction of LP
from other conditions with a band-like infiltrate,
such as early inflammatory LS and Zoon vulvitis. Diagnoses of psoriasis, seborrheic dermatitis
and sebopsoriasis were made infrequently in the
vulvar region. Of note, seborrheic dermatitis and
sebopsoriasis represent a clinical spectrum, and
their distinction relies on clinical correlation.12
The major diagnoses and their histopathologic
features are discussed in details below.
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Lichen sclerosus (LS)
The conventional features of LS are well recognized. Completely developed cases are characterized by a subepithelial band of homogenized or
sclerotic collagen, with or without an underlying
lymphocytic infiltrate.13,14 Before homogenization occurs, however, the lymphocytic infiltrate
directly interacts with the epidermis/epithelium.
The earliest feature of LS, therefore, is that of a
lichenoid interface dermatitis.15,16 A thickened
basement membrane is also considered an early
clue.14 – 19 Our retrospective study did not examine the thickness of basement membranes as PAS
stain was originally performed in only a small
subset of cases.
As lichenoid lymphoid infiltrate is a common
feature shared by a number of other dermatoses,
early LS continues to be one of the most challenging histopathologic diagnoses. Our study
reveals early LS to be most frequently included
as part of a differential diagnosis, often considered in conjunction with Zoon vulvitis and
LP. We have identified a new histopathologic
feature, wiry fibrosis with lymphocyte entrapment

Vulvar dermatoses
(Fig. 2A), often observed at the periphery of
the subepithelial sclerotic zones in LS. The
lymphocytes entrapped between the wiry collagen fibers display a characteristic single-filing
or branching pattern which is fairly easy to
recognize. In our experience, such alteration in
the dermal collagen is similar to that observed
in mycosis fungoides. In fact, one study has
described ‘focally coarse bundles of collagen’
in LS (in mostly penile samples) as one of
the diagnostic pitfalls simulating early mycosis
fungoides.20 We believe it is an early feature of
LS before a discrete sclerotic zone is formed.
Given its significant association with LS, we
propose the use of this feature as an indicator of
early LS.
Another interesting finding is the presence of
eosinophils in almost half of the LS cases. The
eosinophils were found in the dermis and the
epidermis in 47.9 and 8.5% of our LS cases,
respectively. In comparison, Carlson et al. found
dermal and intraepidermal eosinophils in 23.0
and 3.3% of their vulvar LS cases, respectively.21
Our findings suggest a frequent component
of hypersensitivity in LS. Interestingly, a previous study has confirmed contact allergies in
47.4% of patients with LS by patch testing.22
This percentage closely mirrors the percentage
of eosinophil-containing LS cases in our study.
Whether hypersensitivity reaction contributes
or predisposes to the development of LS, or
merely represents a coincidental finding remains
unclear.
Lichen simplex chronicus (LSC)
Recognizing LSC in vulvar biopsies, whether as
a standalone finding or in combination with
other conditions, is helpful for the clinician to
target therapy that would break the itch-scratch
cycle.23 Mucosa affected by LSC may become
microscopically indistinguishable from skin due
to aberrant development of the granular layer
and keratinization. Vertically oriented collagen
fibers within the papillary dermis, a feature associated with extragenital LSC, has been described
as an uncommon feature in vulvar lesions.24
Our experience concurs with this observation.
Instead of vertical fibrosis, vulvar LSC is more
likely to show prominent fibroblasts (Fig. 2B), an
observation close to reaching statistical significance. The stromal cells are enlarged and may
be multinucleated, and often contain stellate
cytoplasm. Such difference in the form of fibrosis is perhaps secondary to the different stromal
constituents present in the genitalia.

Our study has also identified zones of pale
epithelium (Fig. 2C) as a new histopathologic
feature associated with vulvar LSC. It refers to
distinct clusters of pale squamous cells within
different levels of the epithelium/epidermis.
The pale cells contain perinuclear halos and
light-staining cytoplasm. Unlike koilocytes, their
nuclei remain small and regular, and may be
pyknotic. This phenomenon may be identical
to ‘pagetoid dyskeratosis’ previously described
in a variety of benign papules.25 Although its
resemblance to Paget’s disease is considered
a diagnostic pitfall, the pale cells in pagetoid
dyskeratosis may be distinguished from true
Paget’s cells by their presence of intercellular
bridges and lack of intracytoplasmic vacuoles.26
Immunohistochemical studies have showed premature keratinization within these pale cells.26,27
Although the exact etiology of pagetoid dyskeratosis remains elusive, it is generally believed
to represent small clones of keratinocytes
that are induced to proliferate under certain
circumstances such as chronic friction.25,27
This hypothesis correlates well with our
finding.
Eczematous (spongiotic) dermatitis
Included in this category are contact and
atopic dermatitides characterized by spongiosis. While a spongiotic pattern is common to
a variety of inflammatory conditions, contactants are believed to play an important role and
account for most cases of vulvar eczematous
dermatitis.28,29 From a clinical perspective, the
vulvar skin is subject to increased moisture, heat
and friction, all of which may weaken its ability
to defend against various irritants.28,30 Many contactants may also trigger an allergic-type (delayed
hypersensitivity) reaction.31 Histopathologically, ICD is often difficult to distinguish from
ACD. We attempted to subclassify the cases
of eczematous dermatitis based on the presence of intraepithelial neutrophils and necrotic
keratinocytes in ICD,32,33 and eosinophilic
spongiosis in ACD.34 These changes are well
supported by experimental studies.35 – 37 Other
cases without these additional findings or showing overlapping features were classified as
‘eczema NOS’. In practice, clinical correlation
is often needed to distinguish between allergic
and irritant contact dermatitides. In our series,
most eczematous cases were subclassified as
eczema NOS, followed by ACD then ICD. This is
contrary to the traditional belief that ICD affects
the vulva more frequently than ACD.30 As the
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pathologic changes in ICD are highly dependent
on the chemical nature of the specific irritants33
and the length of exposure,38 it is very likely
that some cases of ICD failed to demonstrate
necrotic keratinocytes or intraepithelial neutrophils and were therefore classified as ‘eczema
NOS.’ Moreover, patients suffering from ICD
are at risk of becoming secondarily sensitized to
the various topical agents they use to alleviate
their symptoms,31 which may have contributed
to the higher percentage of ACD observed in
our study.

keratinocytes without evidence of a discrete
clonal process. The background of spongiosis
and associated inflammation further support the
reactive nature of this finding. The strong association between basal keratinocytic crowding and
Zoon vulvitis helps to distinguish Zoon vulvitis
from other vulvar dermatoses such as early LS.
From our experience, the unusual combination
of intraepithelial neutrophils, crowded basal
keratinocytes, band-like lymphoplasmacytic
infiltrate and hemorrhage is the most useful
clue to the diagnosis of Zoon vulvitis.

Zoon vulvitis
Correct diagnosis of Zoon vulvitis requires pathologic confirmation, and carries clinical significance as it may indicate a more refractory course
compared to other vulvar dermatoses. To date,
large therapeutic trials for Zoon vulvitis are lacking, and a number of treatment modalities have
been tried with limited success.39 – 43
The characteristic dense band-like plasma
cell infiltrate in Zoon vulvitis is typically accompanied by erosion, intraepithelial neutrophils
and hemorrhage/hemosiderin deposition.
Other reported features include epithelial atrophy, mild spongiosis, basal vacuolar change,
‘lozenge-shaped’ keratinocytes, prominent
blood vessels and fibrosis.39,44 – 46 Using a constellation of these features, we have identified
15 cases in which Zoon vulvitis is the single
best diagnosis, or considered in the differential
diagnosis. Zoon vulvitis was not considered in
the original pathology diagnoses in eight of
these cases. These findings reflect the difficulty
in rendering a diagnosis of Zoon vulvitis when
only some of its classic features are present.
For example, 8–49% cases of Zoon vulvitis
and Zoon balanitis may show only few plasma
cells44,47 which, when viewed in conjunction with
a band-like infiltrate or spongiosis, may be easily
confused with early LS or eczema. Its rather
inclusive list of histopathologic features may
also lead to diagnostic confusion with Behçet
disease (erosion/shallow ulceration), psoriasis
(neutrophilic exocytosis) and ICD (neutrophilic
spongiosis). Familiarization with all features
associated with Zoon vulvitis is therefore key to
recognition of this condition.
We have observed a new finding, basal keratinocytic crowding (Fig. 2D), in the majority
(86.7%) of Zoon vulvitis. In contrast to squamous dysplasia, the crowded basal keratinocytes
in Zoon vulvitis remain small and uniform,
and transition gradually to the adjacent normal

Lichen planus (LP)
One persistent diagnostic dilemma is the distinction between LP and early LS. Our study did not
identify any new reliable feature of LP, largely
due to the relative rarity of LP in our series. In
fact, two of our three LP cases also included early
LS as a possible differential diagnosis. While it
is unrealistic to draw any definitive conclusion
from three cases, our findings in LS at least suggest eosinophils and wiry fibrosis with lymphocyte
entrapment to be helpful clues in favoring LS over
LP. Demonstration of decreased elastic fibers by
elastic-van Gieson (EVG) stain and thickened
basement membranes by PAS stain, as reported
by previous studies, may further support a diagnosis of early LS over LP.19,48
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Infections
Although excluded from this study, the infectious cases that were originally misdiagnosed
have illustrated a potential diagnostic pitfall.
The most commonly overlooked infection
in our review was erythrasma caused by C.
minutissimum. Microscopically, it may present
as an ‘invisible dermatosis’ or mimic chronic
eczematous dermatitis.49 Upon close inspection, however, clusters of vertically oriented
bacterial bacilli are identifiable within the stratum corneum on hematoxylin-eosin staining.50
Screening of the stratum corneum at high
magnification is therefore prudent to avoid
underdiagnosis of erythrasma. The other missed
diagnosis was herpetic infection. As the classic cytopathic changes may be focal, careful
examination of the adnexal structures and any
ulcerated epithelium is needed. Other helpful
clues include periadnexal and perineural inflammation and adnexal dyskeratoses.51 Lastly, given
the prevalence of human papillomavirus in
genital skin, caution should also be taken so
as not to overlook any concomitant changes of

Vulvar dermatoses
condyloma acuminatum or vulvar intraepithelial
neoplasia.
The biggest limitation of this study is the lack of
diagnostic ‘gold standards’. As clinical data were
rather limited in most cases, the final diagnoses
were based primarily on histopathologic examination. While well-developed changes (such as
those in mid- to late-stage LS and LSC) raise little controversy, other entities may exhibit greater
variability in their constellation of histopathologic findings and are inevitably prone to diagnostic subjectivity. Despite such subjectivity, consensus was achieved in the majority of cases
in which a single best diagnosis was rendered,
whereas a limited differential diagnosis was given
to the more challenging or ambiguous cases. We
also believe that reviewing a large series of cases

in a continuous fashion would improve diagnostic accuracy and add value to this type of study.
In conclusion, classification of vulvar dermatoses remains a challenging area in pathology.
A number of new and helpful histopathologic
clues to their diagnoses have been described
in this study. Besides the vulvar dermatoses
encountered in this series, other inflammatory conditions such as fixed drug eruption,
graft-versus-host disease and immunobullous disorders may also occur on vulvar skin.
Therefore, the importance of keeping a broad
differential diagnosis in consideration cannot be
overstressed. Correct pathologic classification of
vulvar dermatoses will facilitate appropriate management of patients suffering from these often
chronic and sometimes debilitating conditions.
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