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The lichenoid tissue reaction pattern generally signifies cytotoxic damage to the epithelium. When such reaction
pattern occurs on vulvar skin or mucosa, the effects can result in considerable morbidity. None of the entities
discussed in this review are entirely unique to the vulva, however, some entities may classically occur at this site,
while others tend to be widespread diseases that may incidentally affect vulvar skin and mucosa. Given the
complex anatomy of the vulva and the bridging of a site showing both keratinizing squamous epithelium and
non-keratinizing squamous mucosa, histopathologic features may display variation in presentation. Although
identification of a “lichenoid reaction pattern” alone may provide insight into the disease process, understanding

Lupus of clinical presentation and specific sites of involvement, along with recognition of the nuanced features of the

Zoon vulvitis

disease entities can help establish a specific diagnosis. Accurate histopathologic diagnoses by pathologists can

improve the ability for treating clinicians to implement timely and effective treatment.

Introduction

Lichenoid dermatitis is a pattern of inflammation that blurs the
normally crisp interface of dermis and epidermis (or mucosa and sub-
mucosa). The lichenoid tissue reaction pattern signifies cytotoxic da-
mage to the epithelium which is visualized as keratinocyte death,
generally through the process of apoptosis.’

Many dermatopathologists divide the lichenoid reaction pattern
into a vacuolar change predominant category or an inflammatory pre-
dominant pattern. The vacuolar change subset is recognized by va-
cuolization of basal keratinocytes that disturbs the typical clear de-
marcation between epithelium and sub-epithelium; this pattern tends to
have only sparse to moderate associated lymphocytic inflammation.
The classic lichenoid inflammatory pattern shows a moderate to dense
band of lymphocytic inflammation that tightly oppositions the dermal-
epidermal junction. In both cases, lymphocytes mediate damage to
keratinocytes, producing apoptotic and dyskeratotic keratinocytes that
carry such names as Civatte bodies (if located within the epithelium) or
cytoid or colloid bodies (if located in the papillary dermis). Certain
disease entities are more likely to display a vacuolar pattern of damage
(such as lupus erythematosus, erythema multiforme) while other dis-
eases more classically show the inflammatory band pattern of damage
(such as lichen planus). Of course it should be noted that these patterns

are not absolute, and therefore careful clinicopathologic correlation is
necessary to arrive at the correct diagnosis.

When a lichenoid reaction pattern occurs on vulvar skin or mucosa,
the effects can result in considerable morbidity. None of the entities
discussed in this review are entirely unique to the vulva, however, some
entities may classically occur at this site, while others tend to be
widespread diseases that may incidentally affect the vulvar skin and
mucosa. Given the complex anatomy of the vulva and the bridging of a
site showing both keratinizing squamous epithelium and non-kerati-
nizing squamous mucosa, histopathologic features may display varia-
tion in presentation, particularly with regard to their classic features on
cutaneous skin. Although identification of a “lichenoid reaction pat-
tern” alone may provide insight into the disease process for our clinical
colleagues, understanding the clinical presentation and specific sites of
involvement, along with recognition of the nuanced features of the
disease entities can help establish a more specific diagnosis. Accurate
histopathologic diagnoses by pathologists can improve the ability for
treating clinicians to implement timely and effective treatment. This
review article focuses on some of the most common lichenoid derma-
toses that involve the vulva- lichen sclerosus and lichen planus- as well
as less frequent inflammatory conditions that can affect female genital
skin and mucosa (Table 1).
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Table 1

Lichenoid Dermatoses affecting vulvar skin and mucosa.
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Clinical

Distinguishing Histopathologic features

Lichen sclerosus
Lichen planus

Fixed drug eruption

Graft vs Host disease
Erythema Multiforme
SJS/TEN

Lupus/ CTD
Zoon vulvitis

Paraneoplastic pemphigus

Syphilis

Pale atrophic patches, “Figure of eight” appearance, does not involve
vagina or cervix
Can be erosive; will involve vagina and/or cervix

Annular, erythematous to violaceous patch; helpful if heals with
hyperpigmentation;

Often bilateral, symmetric in vulva

Erythema, red and white spots, fissures, adhesions, distorted vulvar
architecture

Acral predominance, + /- mucosal lesions, targetoid and atypical targetoid
appearance

Painful erythema and epidermal sloughing

Dusky erythema and atypical targetoid lesions that spread
Hyperkeratotic plaques or ulcers/erosions

Glistening erythematous mucosal lesions, + /- “cayenne pepper” spots

Oral ulcerations, mix of lichenoid and blistering lesions; sometimes
mimics SJS/TEN

Primary lesion is a painless chancre; secondary syphilis shows generalized
copper colored macules and papules, often involving palms and soles

Band of dermal homongenization/sclerosis in established disease; wiry
collagen with horizontally aligned lymphocytes

Hypergranulosis, saw tooth changes of basilar epidermis, band of
inflammation

“Acute on chronic” features (orthokeratosis and pigment incontinence),
mixed dermal inflammation with eosinophils and neutrophils

Satellite cell necrosis, can resemble lichen sclerosis or lichen planus;
dermal sclerosis with chronicity

Dyskeratosis at all levels of epidermis; more inflammatory than SJS/
TEN

Pauci-inflammatory compared to degree of keratinocyte death

Follicular plugging; Dermal mucin deposition

Plasma cell rich infiltrate

Mucinous metaplasia possible

Lichenoid dermatitis plus acantholysis; Positive direct
immunofluorescence

Psoriasiform and lichenoid reaction pattern, with plasma cells
Positive immunostaining for T. pallidum

Lichen sclerosus

Perhaps the most recognized lichenoid dermatitis affecting the
vulvar skin and mucosa is lichen sclerosus (LS). Previously known and
sometimes still referred to as “lichen sclerosus et atrophicus”, this au-
toimmune mediated disorder confers considerable morbidity if not
detected and aggressively treated. Preferentially affecting the genital
and perigenital regions of women with a biphasic age distribution, LS is
one of the most commonly mentioned clinical indications for biopsy of
vulvar skin, and represents about one third of complaints at vulvar
specialty clinics.? LS most commonly affects post-menopausal women,
however, young girls may also be affected and, by some estimates, re-
present about 10-15% of all cases of LS.>* The pathogenesis of this
complex disorder has yet to be completely elucidated. Longstanding
and untreated LS leads to architectural alterations of normal vulvar
architecture, resorption of sensitive genital tissues, and diffuse sclerosis.
Additionally, there is a small but well-recognized risk of progression to
invasive squamous cell carcinoma in long standing LS,” often preceded
by the development of differentiated type vulvar intraepithelial neo-
plasia. This risk of invasive squamous cell carcinoma is linked to p53
driven mechanisms rather than human papilloma virus (HPV) depen-
dent mechanisms.®

Background/ pathogenesis

There is reasonable agreement that LS represents an autoimmune
phenomenon, particularly given its predominance in women.
Moreover, the incidence of other autoimmune disorders, including vi-
tiligo, alopecia areata, celiac disease, rheumatoid arthritis, and thyroid
disease are higher in patients with LS than in nonaffected popula-
tions.™>” Autoantibodies directed against antigens in the lower half of
the epidermis have been suggested as contributory.>*°

Other possible mechanisms may affect the development of LS.
Infectious triggers, namely Borrelia Burgdorferi infection in European
cohorts, have been posited to be contributory to the development of
LS. Hormonal influences have also been postulated to contribute to LS
given the bimodal presentation of LS in prepubertal girls and post-
menopausal women, however definitive mechanisms by which hor-
mones affect the development of the disease have yet to be defined.”'’
Trauma and chronic irritation from the moist genital environment have
also been proposed as factors affecting LS development.”

The mechanism by which the dermal-epidermal interface is da-
maged and dermal collagen is remodeled remains a subject of
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investigation. CD4 and CD8 expressing T-cells have shown to be present
in comparable numbers in some studies,'® while in other studies CD8 +
lymphocytes predominate.'’ CD57 positive cytotoxic (CD8+) T-cells
that represent terminally differentiated antigen specific T-cells were
shown to be elevated in cases of LS. It was not clear whether these cells,
which are thought to work to minimize tissue damage, were a response
to the dermal sclerosis or a mediator of it.'' Matrix metalloproteinases
2 and 9,'*'® other extracellular matrix proteins,'* and connective tissue
growth factor'? have been shown to be expressed in cases of vulvar LS
and may contribute to the remodeling of collagen and elastic tissue
framework of the dermis. Cytokines that promote fibrosis and favor a
Th2 response such as interleukins (IL) 4 and 6 and TGF-beta have been
shown to be elevated in LS compared to lichen planus in some studies, '’
while other studies have demonstrated a Th1 cytokine profile in LS that
is similar to that seen in lichen planus, with elevations in staining for
interferons (IFN), tumor necrosis factors (TNF), and IL-1.*°

P53-dependent mechanisms have been linked to the development of
subsequent vulvar SCC arising in longstanding LS. Accordingly, several
studies have investigated and documented higher levels of p53 im-
munoreactivity in vulvar biopsies of LS with adjacent SCC'®'” and
point mutations in p53 in biopsies of vulvar LS."®

Clinical presentation

Any age group may be affected by LS. Classically, a bimodal dis-
tribution of cases involving prepubertal girls and postenopausal women
is described; only 5-15% of cases present prior to puberty.'® The most
common complaint of patients with LS is severe vulvar pruritus, often
more intense at night and possibly interfering with sleep. Patients may
also mention vulvar irritation or discomfort, burning, and pain during
sexual intercourse.>'” Up to 39% of patients with LS are asympto-
matic,”® and the disease may be noticed during routine gynecologic
exams.

LS presents clinically as small lichenoid, flat-topped papules that
may coalesce to become ivory to white atrophic plaques with a
parchment paper- like appearance (Fig. 1). The most commonly in-
volved areas of the vulva include the labia minora and inner labia
majora, clitoris, perineal body, and perianal region. With established
disease involving all of these areas, the vulva may acquire a “figure of
eight” appearance (Fig. 2). LS may also extend into the labiocrural folds
or gluteal cleft. Importantly and in contradistinction to lichen planus
(LP), LS does not typically involve the cervical or vaginal mucosa.*’

Over time, lesions become progressively more hypopigmented and
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Fig. 1. Clinical presentation of early lichen sclerosus. White discoloration along
the edge of the right labium minus with associated agglutination of the inter-
labial sulcus. There is white discoloration of the clitoral prepuce, the perineal
boday, and mild clitoral phimosis.

the diffuse sclerosis can lead to vascular fragility with easy bruising and
development of purpura. The fragile vulvar skin, often compared in
appearance to “cigarette paper,” and modified mucosa becomes pre-
disposed toward development of erosions, fissures, and ulcerations.
Excoriations may also be present in patients who scratch. In long-
standing lesions of LS, the identification of new hyperkeratotic or white
thickening should be targeted for biopsy as it may herald the devel-
opment of dysplasia or carcinoma. Advanced disease may reveal con-
siderable anatomic distortion, including fusion of the labia, phimosis of
the clitoris, stenosis of the vaginal introitus, and resorption of vulvar
landmarks.* Early diagnosis and treatment is crucial to minimize long
term sequelae.

Clinical exam of patients may be otherwise unremarkable. In con-
trast to patients with LP, oral and cutaneous lesion are uncommon. LS
can arise in extragenital sites, but it is much less common and does not
necessarily occur in patients with co-existing vulvar disease.

Super-potent topical steroids, in addition to avoidance of irritation
and skin emollients, are the gold standard for treatment of vulvar LS.
Treatment failure with topical steroids is uncommon. If a patient is not
improving, evaluation for confounding factors including poor ad-
herence to recommendations, secondary infection (bacterial or fungal)
and possible misdiagnosis should be sought. Intralesional steroid in-
jections may be considered in some patients. If the patient is truly
steroid resistant or unable to tolerate topical steroids, second line
therapy is a topical calcineurin inhibitor. This medication generally
causes burning and discomfort after application and is sometimes dis-
continued for this reason. One randomized control trial comparing to-
pical calcineurin inhibitor to topical steroid for treatment of LS de-
monstrated that while both treatments are efficacious, topical steroid
was superior.”” Other recognized therapies for LS include acitretin,
methotrexate and phototherapy.®*® Various lasers, mesenchymal stem
cells, and platelet-rich plasma are investigational treatment options;
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Fig. 2. Clinical presentation of established lichen sclerosus. Complete loss of
bilateral labia minora, clitoral phimosis, parchment like skin changes, and va-
ginal stenosis.

however, further study is still needed. Long term maintenance therapy
with topical steroids or calcineurin inhibitors is recommended even
after remission is established”* due to the chronic nature of LS. Yearly
gynecologic examinations should be continued after remission given
the 2-6% risk of developing squamous cell carcinoma, and any changes
in symptomatology should be evaluated.

Histopathologic findings

Early/inflammatory LS

The inflammatory pattern of LS is generally considered to represent
"early" disease, however occasionally biopsies obtained with clinically
advanced disease may show this more inflammatory pattern. This in-
flammatory pattern of LS demonstrates a variably dense lichenoid in-
flammatory infiltrate that obscures the dermal epidermal junction at
least focally. Vacuolar interface changes affect the basilar keratino-
cytes, with exocytosis of lymphocytes into the epithelium and occa-
sional scattered dyskeratosis (generally limited to the lower portion of
the epidermis). The epidermis tends towards some degree of atrophy
with diminishment of rete ridges. There is generally hyperkeratosis and
less likely parakeratosis. Homogenized, bright pink papillary dermal
sclerosis may be only focally evident in this stage, but should be sear-
ched for diligently as it helps secure the diagnosis (Fig. 3). Thickened
basement membrane zone, the presence of this homogenized material
in the papillary dermis, individual thickening of papillary dermal col-
lagen fibers and lymphocytes arranged linearly among "wiry" collagen
fibers have been listed as particular clues to the diagnosis in this early/
inflammatory phase.””>*° Elastic fiber stains (Verhoeff van Giesen) can
illustrate the loss of papillary dermal elastic fibers,"*** although in
early lesions of LS this change may be focal and difficult to appreciate.
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Fig. 3. Early/ inflammatory lichen sclerosus. There is compact orthokeratin,
early atrophy of the epidermis, and slight vacuolar interface alteration. The
papillary dermal collagen is wiry and dense with only focal homogenization
(H&E, 200X).

The differential diagnosis of biopsies of early/inflammatory LS in-
clude many of the other entities listed in this review. Lichen planus in
particular may have considerable overlap, and thus knowledge of the
extent and distribution of lesions and of extragenital cutaneous findings
are important to arrive at the correct diagnosis. Fixed drug eruptions
can be distinguished from inflammatory LS by the presence of neu-
trophils and eosinophils within the dermal infiltrate; when present,
melanin incontinence is also a helpful clue but is often absent in vulvar
fixed drug eruptions. In cases in which clinical information is limited, a
diagnosis of "lichenoid dermatitis" with a comment listing histologic
considerations may be most appropriate for the patient.

Established LS

Established or late LS has classic findings that are rarely confused
for other lichenoid dermatoses. Epidermal changes range from atrophy
to acanthosis, often with compact or orthohyperkeratosis and follicular
plugging and follicular hyperkeratosis. Loss of a well-defined rete ridge
pattern (effacement) may be seen with some squamatization of the
basal keratinocytes. Apoptotic keratinocytes may be noted but are rare.
The papillary dermis, and often the superficial reticular dermis, is re-
placed by homogenized and amorphous eosinophilic sclerosis (Fig. 4).
This altered dermis is hypocellular, and entrapped normal vessels may
show vascular dilatation and hemorrhage. There may be scattered in-
flammatory cells and pigmented macrophages. Beneath this zone of
homogenized sclerosis, there is usually some degree of chronic in-
flammation. This lymphocyte predominant infiltrate may be sparse or
dense and lichenoid. The presence of eosinophils and spongiosis may
signify a superimposed hypersensitivity and/or allergic contact com-
ponent.'*?>*” Multinucleated giant cells and elastophagocytosis is ex-
ceedingly rare in genital LS, although this phenomenon has been re-
ported as relatively common in biopsies from extragenital LS."*?®

Established LS has some histologic overlap with radiation dermatitis
and chronic graft-versus-host disease. Full understanding of the clinical
history can help distinguish between these possibilities.

Hypertrophic LS

Several variants of LS have been reported. Hypertrophic LS shows a
more acanthotic epidermis than the atrophic epidermis of classic LS
(Fig. 5 and 6). Hyperkeratosis and hypergranulosis accompany the
acanthosis. Parakeratosis may be present in narrow columns, some-
times with underlying dyskeratotic keratinocytes.’ The dermal sclerosis
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Fig. 4. Established features of lichen sclerosus with epidermal atrophy, over-
lying hyperkeratosis and significant homogenization of the papillary and su-
perficial dermis. Vacuolar interface alteration is still seen, and beneath the
homogenized collagen is a dense band of lymphoplasmacytic inflammation
(H&E, 100X).

Fig. 5. Clinical presentation of hypertrophic Lichen Sclerosus. Thick waxy
plaques overlying both inner labia majora, complete resorption of the labia
minora, complete clitoral phimosis, and perianal involvement are seen.

may be less apparent than in classic LS, acquiring more of a "fibrotic"
appearance.”” Some authors believe hypertrophic LS represents LS with
secondary lichen simplex chronicus (i.e. chronic itching, scratching,
and manipulation of the vulvar skin). Notably, hypertrophic LS shares
histologic overlap with differentiated vulvar intraepithelial neoplasia
(dVIN), including acanthosis and parakeratosis. However, differ-
entiated VIN will show nuclear atypia, crowding of basilar keratino-
cytes, keratinocyte mitotic activity, and bridging of rete ridges, while
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Fig. 6. Hypertrophic lichen sclerosus. Psoriasiform acanthosis of the epidermis
with foci of vacuolar interface alteration seen at the tips of the rete ridges and
rare dyskeratosis. Basal layer atypia is notably lacking. Papillary dermal col-
lagen is “wiry” and somewhat homogenized, with thickening of basement
membrane (H&E, 200X).

hypertrophic LS should lack all of these features. Although diffuse p53
immunostaining of basilar and supra basilar keratinocytes often sup-
ports dVIN,'” p53 expression can also be similarly expressed in hy-
pertrophic LS, thought to be due to ischemia resulting from the dermal
sclerosis.””

Bullous LS

Bullous LS is a rare variant and seems to occur more commonly at
extragenital sites.”’ On vulvar skin, vesicles, erosions, and hemorrhagic
blisters are the presenting signs. Subepidermal blister without sig-
nificant inflammation is typically seen microscopically, sometimes with
extravasated erythrocytes.>” Direct immunofluorescence studies should
be negative, thus distinguishing it from other autoimmune mediated
blistering disorders such as pemphigoid.**

Lichen planus

Lichen planus (LP) is an immune-mediated inflammatory condition
that can affect skin as well as mucosal surfaces (including esophagus,
conjunctiva, and vagina). Generalized cutaneous LP is a relatively un-
common condition, with an estimated prevalence of 1-2% in the gen-
eral population.®* Vulvar involvement by LP is even less common. Its
exact prevalence is unknown,”® but has been reported to represent
approximately 1% of new cases seen in dermatology offices in some
studies.*>*” Vulvar LP may occur in isolation, but is often preceded or
accompanied by LP elsewhere on the body.*” Fifty percent of women
with generalized cutaneous LP also have genital involvement, and
many women with genital LP will also have oral involvement.’> The
typical age of presentation for women with vulvar LP is in the peri- or
post- menopausal period, however, reports include presentations any-
time from the third to ninth decade of life.>® Vulvar LP is thought to be
an under-recognized and under-diagnosed dermatosis affecting the
vulva that carries significant morbidity and mortality implications for
women. Unfortunately, it is common for women to present in advanced
stages of disease due to a reluctance to disclose symptoms or submit to
genital exam. There are three recognized forms of LP that affect the
vulva: erosive, classic/papular, and hypertrophic. Each will be dis-
cussed separately here.
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Background/ pathogenesis

LP is a T-cell mediated inflammatory dermatosis that can affect both
keratinized and non-keratinized squamous (mucosal) epithelium. Either
or both epithelial types can be affected in individuals.®® The Th-1
pathway in particular has been implicated in the pathophysiology of LP
with upregulation of pro-inflammatory cytokines such as IL1, IL6, IL7,
IL15, IFN-y and TNF-a, and down-regulation of anti-inflammatory cy-
tokines such as IL11 critical for pathogenesis.”® In accordance with an
upregulated Th-1 pathway, there are higher numbers of CD4+, CD8 +,
and FOXP3 + T-regulatory cells in skin biopsies of LP when compared
to control skin.*® Additionally, T-cells that are autoreactive against the
basement membrane have been demonstrated in numerous studies,****
lending credence to a theory that LP itself may be an autoimmune
disorder. It has been noted that vulvar LP is frequently diagnosed in
patients with other autoimmune disorders (most often autoimmune
thyroid disorders, alopecia areata, and celiac disease’), but LP itself is
not currently classified as an autoimmune condition.

Vulvar LP, aside from the impact on patients’ quality of life, also
carries a 1-3% risk of developing squamous cell carcinoma.”® As with
lichen sclerosus (LS), carcinogenesis is independent from that of the
human papillomavirus (HPV) pathway. One study found that SCC is
more likely to develop in longstanding LP affecting non-hair-bearing
parts of the vulva, with a particular predilection for the mucosa located
between the clitoris and the urethra.> One of the major obstacles to
preventing the development of cancer, or recurrence of a surgically
excised cancer despite negative margins in the setting of LP, is the
difficulty of treating the LP itself. Without resolution of the chronic
inflammatory condition, the carcinogenic risk is anticipated to per-
sist.**

EROSIVE LP

Clinical presentation

Of the three variants of LP that affect the vulva, erosive lichen
planus (ELP) is the most common.**** ELP typically presents on the
mucosal sites of the vulva and/or vagina with well-demarcated pink to
red glazed erosions (Fig. 7).%> Erosions may also have a white, hy-
perkeratotic border or surrounding white striae.”> The specific areas
most affected are introitus (90%), vagina (20-38%), vulva (37%) and
perianal skin (8%).""*” Early erosions may be subtle, and thorough
clinical examination is needed to detect lesions in early stages. Early
detection of ELP is of significant importance, as this variant can pro-
gress to significant scarring. Loss of vulvar architecture is in a similar
pattern to that of LS with resorption of the labia minora, clitoral phi-
mosis, and introital narrowing. Complete or partial vaginal agglutina-
tion can occur with vaginal LP.">*® Patients with ELP more often
complain of pain than pruritus.”>*® The pain is often described as
burning, and may progress to dyspareunia, dysuria and/or pain with
defecation.*

As with the other forms of LP affecting the vulva, topical steroid
ointments are the appropriate first line therapy for ELP, along with
reduction in irritants and use of emollients.”>*> Similarly to LS, ultra-
potent topical steroids are first line choices for vulvar LP. Topical cal-
cineurin inhibitors have also been shown to have good effect in treating
oral and genital ELP.">*%°"5% Ultrapotent topical steroids should not
be used intravaginally; when vaginal disease is present, a medium to
high potency steroid should be used on the vaginal mucosa. Patients
should also be encouraged to use vaginal dilators regularly in order to
prevent vaginal shortening.

Unfortunately, 25-40% of patients respond inadequately to topical
therapy and will require systemic intervention.*>"”*** Systemic
treatment should also be considered in women with concurrent vulvar
and extragenital disease. The four most common oral systemic agents
used to treat ELP include prednisone, methotrexate, mycophenolate
mofetil and hydroxychloroquine.”” There is insufficient evidence to
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Fig. 7. Clinical presentation of lichenoid dermatitis, likely Erosive Lichen
Planus (ELP). Exam demonstrates normal vulvar architecture with glazed er-
ythema of the vestibule. Gingival erosions were also present. Although the
biopsy results were nonspecific lichenoid dermatitis, the clinical presentation
was consistent with ELP.

recommend one of these treatments over another at this time. Surgical
intervention for release of vaginal agglutination is only indicated when
the patient desires to be sexually active and has established control of
vulvar disease. Once vaginal patency has been restored, intravaginal
steroids and regular use of vaginal dilators should be recommended to
prevent re-occlusion.'? Intravaginal estrogen should also be considered
in postmenopausal women.

Histopathology

The histologic features of ELP can range to non-specific erosion and
ulceration to more specific changes similar to those seen in classic LP
(Fig. 8). Depending on the area that is biopsied, the epidermal changes
may not be as pronounced as the other variants, due to the erosions.
However, the underlying band of inflammation, vacuolization/lique-
factive degeneration of the basal layer, and dyskeratosis should all be
present to some degree.* The histologic features are listed among the
newly established criteria for the diagnosis of erosive lichen planus
(Table 2). Three out of the nine newly established criteria must be met
in order to diagnose ELP."”

CLASSIC LP

Clinical presentation

In the vulva, “classic” LP does not usually have the “classic” pre-
sentation of purple, pruritic, polygonal papules that is commonly as-
sociated with the diagnosis of cutaneous LP. On keratinized, hair-
bearing skin of the vulva, classic LP has a wide variety of presentations.
Clinical descriptions range in color from dusky red to brown, purple, or
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Fig. 8. Erosive lichenoid mucositis, suggestive of erosive lichen planus. Vulvar
squamous mucosa with central erosion and lichenoid band of inflammation
obscuring the junction between epithelium and submucosa (H&E, 100X).

Table 2
Diagnostic Criteria for Erosive Lichen Planus Affecting the Vulva.

Criteria

1. Presence of well-demarcated erosions or glazed erythema at the vaginal introitus

2. Presence of a hyperkeratotic white border to erythematous areas/erosions +
Wickham striae in surrounding skin

3. Symptoms of pain/burning

4. Scarring/loss of normal architecture

5. Presence of vaginal inflammation

6. Involvement of other mucosal sites

7. Presence of a well-defined inflammatory band in the superficial connective tissue
that involves the dermoepidermal junction

8. Presence of an inflammatory band that consists predominantly of lymphocytes

9. Signs of basal cell layer degeneration, for example, Civatte bodies, abnormal
keratinocytes, or basal apoptosis

Reproduced with permission from: Simpson, R., Thomas, K., Leighton, P. and
Murphy, R. (2013), Diagnostic criteria for erosive lichen planus affecting the
vulva: an international electronic-Delphi consensus exercise. Br J Dermatol,
169: 337-343.

even gray-white. Lesions are most often unilateral, well-demarcated
papules or plaques.*®>> On the mucosal surfaces of the vulva, classic LP
most often presents as white, reticulate, lacy or fern-like striae- re-
sembling the classic Wickham's striae associated with cutaneous (ex-
tragenital) lichen planus.”® Classic LP of the vulva is often pruritic but
may also be completely asymptomatic.*®

Before any treatment is initiated for lichen planus, a thorough re-
view of a patient's current medications is recommended, as many
common medications can produce a lichenoid drug eruption. Common
offending medications include beta-blockers, NSAIDs, hydro-
chlorothiazide diuretics, and others.” Classic LP is more responsive to
treatment that erosive LP. Typical treatment involves a two week
course of moderately potent topical steroids in an ointment form and
emollients® and is likely to result in quick remission.

Histopathology

Many of the pathognomonic histologic features of LP seen on ex-
tragenital skin are shared with LP affecting the vulva (Fig. 9). These
classic features include hyperkeratosis, wedge-shaped hypergranulosis,
acanthosis with an irregular “saw-tooth” or “spikey” contour to the
dermal-epidermal junction, basal layer vacuolar change/liquefactive
degeneration with dyskeratosis, and an underlying band-like infiltrate
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Fig. 9. Lichen planus. Acanthosis of the epidermis with overlying hyperker-
atosis and a prominent, accentuated granular layer is seen. The rete ridges are
irregular and somewhat spikey with a dense underlying band of lympho-
plasmacytic inflammation that directly abuts and involves the dermal-epi-
dermal junction (H&E, 200X).

of inflammatory cells within the dermis.”® Some features seen more
often in vulvar LP include parakeratosis (along with the usual hy-
perkeratosis), secondary spongiosis in the epidermis (especially at
mucosal sites), a prominent plasma cell component in the band of in-
flammation seen in the dermis, and an absence or inconspicuousness of
cytoid or Civatte bodies.”® Although eosinophils are typically absent in
LP at cutaneous sites, at least one study of vulvar LP has documented
their presence with reasonable frequency.””

HYPERTROPHIC LP

CLINICAL PRESENTATION

Hypertrophic lichen planus (HLP) is one of the least described LP
variants in the literature, despite its often striking clinical appearance
(Fig. 10). HLP is typically sharply circumscribed from surrounding
normal skin, with beefy red erythema and edema centrally, transi-
tioning to a thick gray-pink, rind-like, lichenified border at the edge of
the lesions®® . HLP often spans the entire vulva circumferentially af-
fecting the bilateral labia majora and can affect vulvar structures in
between as well as the perineum.”® These thick red plaques often show
maceration and sometimes ulceration in the center, and can be con-
fused clinically for psoriasis, extramammary Paget disease and high
grade squamous intraepithelial lesions. .>> Some examples of HLP dis-
play marked hyperkeratosis and verrucous changes that may resemble
squamous cell carcinoma clinically.*®

Hypertrophic lichen planus may also be treated with topical ster-
oids, but a higher potency than those used for classic lichen planus is
advised; typically an ultrapotent topical steroid ointment is re-
commended. Intralesional injection of corticosteroid may be indicated
as penetration of topical steroids through the thickened stratum cor-
neum is often limited.>® Clinical suspicion for development of malig-
nancy should be high when lesions do not respond to steroid therapy,
and biopsy is recommended to exclude this possibility.*®

Histopathology

As the name implies, the histologic features of hypertrophic lichen
planus, involve a pronounced hypertrophy or acanthosis of the epi-
dermis, as well as the stratum corneum (hyperkeratosis). The acanthosis
should be pronounced, and is especially noticeable in follicular epi-
thelium which is often expanded and bulbous. Some cases of HLP have
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Fig. 10. Clinical presentation of hypertrophic lichen planus. Hypertrophic er-
ythematous plaques of the bilateral labia majora are seen, extending into the
interlabial sulci and coalescing over the anterior commissure. The labia minora
are preserved but partial clitoral phimosis is present. There are no vestibular
erosions.

dramatic hypertrophy of the epidermis that is better classified as
pseudoepitheliomatous hyperplasia, and depending on the depth of the
biopsy sample, may be mistaken for squamous cell carcinoma.’” The
spiky, irregular dermal-epidermal junction seen in classic LP is not as
pronounced in HLP, and may be limited to the tips of expanded rete
ridges.”>>” HLP by definition shows liquefactive degeneration of the
basal layer with dyskeratotic keratinocytes. This feature may be con-
fluent and diffuse, limited to the tips of expanded rete ridges, or seen
within the tops of the dermal papillae, which is somewhat in contrast to
description of HLP at other sites, where basal vacuolization and dys-
keratosis is confined to the tips of rete ridges.”” The dermal in-
flammatory infiltrate in HLP is still band-like and composed primarily
of lymphocytes, however the presence of eosinophils is not uncommon
and more readily expected than in classic LP.”” Scale crust and plasma
cells in the infiltrate are more frequently noted in HLP than in classic
LP.>®

Fixed drug eruption

Fixed drug eruption (FDE) is a peculiar, localized hypersensitivity
reaction. Exposure to a drug results in a reproducible, localized (single
or multifocal) eruption on mucocutaneous surfaces. Repeated exposure
to the drug elicits a response at the same anatomic site(s), often more
quickly than the first exposure.®® Any anatomic site may be affected by
FDE, and mucosal sites (genital and oral) are not uncommon. Vulvar
skin or mucosa may be affected by FDE, but accurate identification may
be delayed and hampered by unusual presentation and unfamiliarity
with the diagnosis. Moreover, although FDE has classic histopathologic
features on cutaneous skin, the features on mucosal epithelium may be
less specific and more difficult to recognize. The reason for the pre-
dilection of FDE to occur at specific sites remains unknown.
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Background/ pathophysiology

Type IV hypersensitivity reactions are cell mediated, delayed reac-
tions. Initial exposure to the offending medication may take up to a few
weeks to present, but subsequent exposures to the drug result in a rapid
(within several hours) return of symptoms and sometimes additional
sites of involvement.®®°° FDEs are reasonably common, with common
culprits including non-steroidal anti-inflammatory drugs, antibiotics,
and sedatives.®*®* In one of the largest case series (of 13 women),
vulvar FDE seemed to be linked most commonly to COX-2 inhibitors
and statin medications,® but eruptions affecting vulva have also been
reported to other common medications as well, such as fluconazole.®®

The mechanism by which a drug produces a FDE is not completely
understood. The possibility of a small molecule drug reacting with a
protein in the epidermis or dermis to form an antigen recognized by the
immune system is one possibility.®* Cross reactivity to drugs within the
same class can occur with FDE, which could support this theory.”” Once
activated, cellular responses mediated by cytotoxic (CD8 positive)
lymphocytes with an effector memory phenotype evoke the damage to
the dermal-epidermal junction that is seen on histopathology and re-
sultant erythema and blistering.”®°> These effector-memory T-cells are
thought to be normal residents of the epithelium but at very low levels;
biopsies from active and quiescent FDEs have increased numbers of
these cells and are thought to contribute a protective immune function.
These cells are activated upon drug ingestion, resulting in interferon
release and a gain of cytotoxic activity against keratinocytes, along with
recruitment of other cytotoxic T-cells and cytokines.”® Fas/Fas ligand-
mediated signaling has been described as critical to the downstream
events that result in keratinocyte apoptosis in FDE.®°

There may be some genetic susceptibility to the formation of FDE, as
some HLA genotypes have been associated with a predisposition to
develop such eruptions to certain specific medications.®”

Clinical presentation

FDE classically presents as an annular, hyperpigmented patch that
becomes erythematous to violaceous upon exposure to the offending
medication. However, FDE may also present as multifocal lesions, and
when presenting on mucosal sites, it is unlikely to be pigmented.*'->°
Vulvar involvement in particular has a tendency to be bilateral, sym-
metric, and can be blistering, ulcerating, or erosive.”” When the vulvar
mucosal epithelium is involved, lesions may be more irregular in shape
and tend to be erosive.?’ Patients will report a localized burning,
itching, or stinging sensation at the involved site(s), but systemic
symptoms are unusual. Lesions can appear anywhere from 30 min to
8 h after drug exposure — although some cases have been reported after
2 weeks of exposure.®®

The diagnosis of FDE, particularly if multifocal and involving mu-
cosal sites, may be elusive if the relationship to the offending medica-
tion is not established. Diagnosis of vulvar FDE may be further com-
plicated by its tendency to be non-pigmenting. For this reason it is
essential to keep FDE within both the clinical and histopathologic dif-
ferential diagnosis.

Treatment of FDE involves cessation and avoidance of the offending
medication. Resolution occurs within 7-10 days after withdrawal of the
medication, often with persistent slight hyperpigmentation.®® Re-ex-
posure is likely to result in recurrence of FDE at the same site.

Histopathology

Under the microscope, FDE classically demonstrates a lichenoid and
vacuolar interface dermatitis. Basal keratinocytes demonstrate vacuolar
changes and there is a band of inflammation aligned near the dermal-
epidermal junction (Fig. 11). Intraepidermal lymphocytes mediate
keratinocyte cell death and dyskeratosis, resulting in nuclear pyknosis
and eosinophilic cytoplasmic condensation. This feature may be limited
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Fig. 11. Fixed drug eruption. Robust vacuolar interface alteration with pro-
minent dyskeratosis is present, along with numerous eosinophils and prominent
melanophages in the superficial dermis (H&E, 200X).

to individual cells, but with significant vacuolar interface alteration,
there can be partial or confluent epidermal necrosis, with sub-epi-
dermal clefting and blister formation. Cytoid bodies may be present in
the dermis. The density of inflammation can be variable, but typically
extends more deeply into the dermis than do other lichenoid processes
and generally includes a mixed complement of inflammatory cells:
lymphocytes, histiocytes, neutrophils, and eosinophils. The epidermis
maintains an acute stratum corneum (i.e. orthokeratosis) while the
dermis shows melanin pigmentary incontinence. This apparent paradox
of an “acute but chronic” process should be a tip off to the diagnosis;
however, dermal melanophages may be decreased or absent altogether
in vulvar FDE, which are often non-pigmenting. In a case series of 13
vulvar FDEs, most biopsies were noted to display overall non-specific
features and frequent superimposed spongiosis.”® Neutrophil (rather
than lymphocyte) predominant FDEs have been reported as a variant,®’
although to date, no reports of this variant have occurred on the vulva.

The histopathologic differential diagnosis of vulvar FDE includes
many of the entities discussed within this article. On a strictly histo-
pathologic basis, the depth (and often the density) of the infiltrate and
presence of eosinophils helps distinguish FDE from other vacuolar in-
terface-predominant eruptions such as erythema multiforme, SJS/TEN,
or GVHD. Clinically, FDE is generally one or several lesions, while the
other entities are more widespread, however generalized FDE can be
clinically difficult to distinguish from SJS/TEN. °® Vulvar FDE with
associated spongiosis could be mistaken for spongiotic dermatoses such
as allergic or irritant contact dermatitis, both of which are not un-
common on genital skin. Although the clinical considerations for a lo-
calized recurrent vulvar eruption can include herpetic and other in-
fectious etiologies, these can be differentiated on biopsy by the absence
of an acantholytic blister and viral cytopathic effect. Blistering dis-
orders that can affect mucosa such as pemphigus vulgaris and cicatricial
pemphigoid will typically show suprabasilar or subepithelial clefting
respectively without accompanying vacuolar interface alteration and
epithelial dyskeratosis; direct immunofluorescence studies should be
positive in immune mediated blistering disorders but negative in FDE.

Graft vs host disease

Bone marrow and stem cell transplant patients are at risk for sys-
temic complications resulting from donor-derived T-cells that attack the
hosts’ tissues. Most often affecting the skin, mucosal tissues, liver, and
gastrointestinal system, graft versus host disease (GVHD) can result in
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considerable morbidity when the vulvar skin and mucosa is affected.
Genital involvement may be a presenting or the only site of involve-
ment for a minority of patients.”””' Chronic GVHD and genital in-
volvement is not limited to adults; pediatric and adolescent cases are
also reported. Pediatric patients may be less symptomatic despite
clinical evidence of advanced disease.”> GVHD has been historically
separated into “acute” (<100 days from transplantation) and “chronic”
(>100 days from transplantation) forms, but in reality, clinical and
histopathologic changes may overlap considerably. Most of the litera-
ture regarding GVHD affecting vulvar skin and mucosa focuses on
chronic GVHD changes. Genital symptoms involving the female re-
productive tract typically begin within the first year of transplant but
are reported up to two years after transplantation.”” The incidence of
vulvo-vaginal involvement by GVHD varies in the literature, but seems
more common in patients receiving peripheral stem cell transplant
compared to those receiving allogeneic bone marrow transplants.”®-”*
Best estimates suggest that at least one quarter but up to one half of
patients with GVHD have genital involvement.”®’* However, genital
involvement by GVHD may be underestimated in the literature due to
underreporting; in one prospective study of patients receiving stem cell
transplant, 27 of 41 women (66%) were diagnosed with genital GVHD
by the end of three years, with most being diagnosed in the first year.”*
Genital involvement impacts sexual functioning and quality of life, and
is best addressed with multidisciplinary management and early inter-
vention.”’

Background/Pathophysiology

In oversimplified terms, GVHD results when donor T-cells from the
immunocompetent graft recognize the patient's (the host) tissue anti-
gens as foreign and mount a cytotoxic attack against them.”® Cytokine
release, activation of T-cells, and stimulation of pro-inflammatory sig-
naling cascades all contribute to the development of GVHD, and both
cell-mediated immunity and humoral immunity play important roles.””
Chronic inflammation and cytotoxic damage to tissue generally pro-
gresses to fibrosis and sclerosis of involved tissues.

Clinical presentation

Reported incidence of vulvar chronic GVHD is likely an under-
estimate. Presenting symptoms include dryness, pain, itching or
burning, pain during urination and pain during intercourse. As these
symptoms can overlap with the hypoestrogen state that is induced by
many myeloablative therapies prior to transplant, it can be difficult to
recognize that the symptoms may actually be related to GVHD.”*”>
Careful gynecologic examination is important to recognize clinical
features specifically associated with chronic GVHD; some of these signs
include synechiae (adhesions), the combination of red and white spots,
reticular white lines, and fissures.”* Vulvar skin and mucosal atrophy is
frequently present but is not by itself a specific feature of genital GVHD.

There is a scoring system for chronic genital GVHD based on 2005
National Institutes of Health consensus criteria. This scoring system
takes into account clinical signs as well as symptomatology and ranges
from score 0 (asymptomatic even if clinical signs are present) to score 3
(frequent symptoms and widespread vulvar or vaginal adhesions with
stenosis).”"””*>”* Clinical exam findings supportive of the mild or early
disease include erythema and telangiectasias. Erosions, fissures, and
focal adhesions are classified as moderately severe disease. Typically
the vulva shows changes before the vagina becomes involved, but this is
not always the case. The most commonly affected areas include the
labia minora, perineum, clitoral prepuce, and vestibule; the labia ma-
jora is often unaffected.””

Vulvar GVHD may mimic lichen sclerosis or lichen planus clinically.
White reticulated patches will mimic the Wickham striae of lichen
planus. Chronic vulvar GVHD will more often be erosive and involve
mucosal epithelium, in contrast to typical lichen sclerosus.””
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Correlation with a history of transplant is essential, and although a
biopsy may help differentiate these entities, considerable histologic
overlap may also exist.

Of note, patients who have received bone marrow or stem cell
transplantation are at risk for reactivation of human papilloma virus
infection and related dysplasia and carcinoma.”’””® Chronic im-
munosuppression also predisposes to other infections such as herpes-
virus. Clinical monitoring of patients should also take this into account.

Treatment involves topical steroids, non-steroidal
munosuppressants (such as calcineurin inhibitors), and topical estrogen
therapy. Goal of treatment is to improve symptoms of pain by healing
mucosal erosions and ulcerations, and to prevent the need for surgical
management of stenotic complications.”’ Early identification and
treatment can help prevent and minimize long term sequelae such as
vaginal stenosis and vulvar sclerosis, although progressive fibrosis and
altered vulvar architecture can occur even in spite of therapy. In several
studies, between one quarter and one third of women were asympto-
matic when they first developed clinical signs of early GVHD.”*”” This
supports the need for early and consistent gynecologic examinations as
part of routine care following transplantation.

im-

Histopathology

The decision to biopsy is not always an easy one. The highest
likelihood of obtaining useful diagnostic information depends on the
timing of the biopsy (biopsying a sufficiently developed lesion), the
location of the biopsy (non-eroded or ulcerated skin/mucosa), and
providing the pathologist with adequate and appropriate clinical in-
formation. Even still, biopsies may not be able to provide definitive
diagnostic information.”*”®

Biopsies of GVHD show a vacuolar interface reaction pattern, typi-
cally with a pauci-cellular dermal infiltrate (Fig. 12), but more in-
flammatory, lichenoid patterns are also recognized. Given that patients
undergoing transplant have received numerous ablative and im-
munosuppressant medications, there may be associated changes of
epidermal dysmaturation. These changes include nuclear enlargement
and/or slight pleomorphism and partial impairment of the normal
maturation gradient of the epithelium. There may be epidermal/ epi-
thelial atrophy with a prominent granular layer and compact hy-
perkeratosis. Dyskeratosis is the hallmark feature of GVHD and may be

¥
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Fig. 12. Graft versus host disease. There is vacuolar interface alteration with
abundant dyskeratosis. There is moderate exocytosis of lymphocytes into the
lower half of the epidermis, with sparse lymphocytes surrounding dyskeratotic
cells. The papillary dermis is sclerotic with a subtle band of lymphocytic in-

flammation (H&E, 100X).
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seen at any and all layers of the epithelium. Satellite cell necrosis de-
scribes the identification of intraepidermal lymphocytes surrounding a
dying keratinocyte.”® Although usually described in the context of
GVHD, this phenomenon is not unique to GVHD and may be seen in
other vacuolar interface processes that result in cytotoxic damage to
keratinocytes. Early or mild GVHD may show exceedingly subtle ex-
amples of dyskeratosis and vacuolar change. Severe GVHD can result in
zonal or confluent epidermal necrosis, subepidermal clefting, and ar-
tifactual blistering.

The dermal infiltrate in GVHD is typically sparse, consisting pre-
dominantly of lymphocytes, but may be variable with increasing se-
verity. Eosinophils are uncommon in GVHD but not always entirely
absent.”’ Lichenoid GVHD may show a denser band of inflammation,
with squamatization and saw-tooth changes of the dermal-epidermal
junction in a manner that mimics lichen planus. Chronic GVHD also
results in dermal/ subepithelial fibrosis and sclerosis.

The pathology consensus paper regarding the diagnosis of GVHD in
the skin requires at a minimum the presence of keratinocyte apoptosis
in the lower aspects of the epithelium.”® Recommendation for the re-
porting of skin biopsies with clinical concern for GVHD include phrases
such as "no evidence of GVHD'", "possible GVHD", "probable GVHD", and
"GVHD', based on a complete evaluation of histopathologic features
and clinical data.”®

Biopsies showing GVHD are often obtained with a clinical differ-
ential of drug eruption. As such, numerous studies have attempted to
differentiate between these two possibilities. While some earlier studies
considered features such as involvement of hair follicle epithelium or
eccrine duct epithelium to be more supportive of GVHD or drug erup-
tion respectively, there are conflicting results. Similarly, while the
presence of eosinophils within the dermal infiltrate may be seen in a
drug eruption, their presence does not exclude the possibility of
GVHD.”*#° Qverall, the summary of evidence finds no consistently re-
producible histopathologic changes to distinguish GVHD from drug
eruption®’ and there is an absolute necessity to correlate with other
systemic symptoms and laboratory values.

Chronic sclerotic GVHD, which involves dermal or subepithelial
fibrosis and sclerosis, generally occurs in a top-down fashion. Although
often preceded by an inflammatory phase, occasionally sclerosis and
dermal homogenization may occur in the absence of an earlier liche-
noid phase.”® Chronic sclerotic GVHD may have histopathologic
overlap with lichen sclerosus, as well as with chronic radiation der-
matitis. In these cases, correlation with clinical history is essential but
even still the absolute distinction may not be possible. Both chronic
GVHD and lichen sclerosus can result in obliteration of normal vulvar
architecture through fusion of labia and narrowing of genital openings,
and thus the clinical presentation of both diseases may be quite similar.

Lupus erythematosus

Lupus erythematous (LE) is a heterogenous, multi-organ systemic
disease with numerous and varied cutaneous manifestations. An ex-
haustive description of LE, its pathogenesis, and the myriad of clinical
presentations is beyond the scope of this review. Cutaneous lesions of
lupus have variable association with systemic disease. Chronic cuta-
neous (or discoid) lupus (DLE) is infrequently associated with positive
serologies and systemic disease, although there is a subset of patients
that will progress to systemic lupus (SLE), which may involve pul-
monary, cardiac, brain, kidney, joint and other organ systems.*” Con-
versely, approximately 70% of patients with SLE will have cutaneous
lesions.®” Genital (and even more specifically, vulvar) LE appears to be
uncommon, although this may reflect underreporting or under-
diagnosis. Approximately 5% of women with some type of cutaneous
lupus (DLE or SLE) are estimated to have vulvar mucosal involve-
ment®?; the incidence of vulvar skin involvement has not been reported
but appears to be rare based on isolated case reports in the literature.
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Background/ pathophysiology

LE is an autoimmune disease that can affect multiple organ systems
including the skin, and in some cases, it may be limited to the skin.
Cutaneous manifestations of lupus span acute and chronic variants,
each with different clinical and histopathologic presentations. The pa-
thogenesis of LE includes a complex interaction of cell-mediated and
innate immunity, genetic predisposition, hyperactivity of B-cells, cy-
tokines and chemokines, and external and environmental stimuli.®*®°
Women are affected more frequently than men. Autoantibody forma-
tion against a variety of antigens assists in the subclassification of dis-
ease.®

As many cutaneous manifestations of LE are present in photo-dis-
tributed regions, the role of UV light has been investigated as causative,
however the presence of oral and genital involvement suggests that
other mechanisms also play a role in induction of lesions.*° Skin lesions
of DLE have been shown to have activation of Th22, Th17, and Thl
pathways.®* Plasmacytoid dendritic cells have also been shown to be an
important upregulator of Type- 1 interferon in skin lesions of LE,*> and
dysregulated type-1 interferon is thought to recruit the excess in-
flammation that typifies cutaneous lupus.®”-*®

Clinical presentation

Most of the (limited) literature reporting vulvar involvement in LE
suggests that it almost always arises in women with previous diagnosis
of LE, either DLE or SLE, rather than arising as an isolated finding or
new diagnosis.”” Skin and mucosal lesions may consist of atrophic er-
ythematous plaques with scarring (as seen in typical lesions of DLE on
sun-exposed skin) or present as erosions and ulcerations of mucosal
epithelium. Sites of genital involvement by LE include the keratinized
skin of the labia majora, mons pubis, and perianal skin, as well as the
modified mucosal epithelium of the labia minor and introitus.®® When
hair-bearing skin is involved, there is typically scarring and permanent
hair loss.””°! Patients may report itching, burning, pain with inter-
course or urination, or may be asymptomatic.

Treatment of LE requires input from multiple specialties, including
rheumatology, dermatology, and gynecology. Vulvar LE is treated si-
milarly to other cutaneous lesions, which generally involves systemic
hydroxychloroquine and topical corticosteroids.”® Emerging and in-
vestigative treatments showing some promise for the treatment of cu-
taneous LE include monoclonal antibodies directed against interferon-
a, B-lymphocyte stimulators, and Janus kinase (JAK) inhibitors.%®

Histopathology

The histopathologic features of LE vary depending on the variant
being sampled. While DLE and SLE and variants in between share some
features (namely inflammation, basal vacuolar change at the dermal-
epidermal junction, and dermal mucin deposition), the density, in-
tensity, and amount of these features varies considerably.

DLE has fairly characteristic constellation of features; case reports
suggest that vulvar DLE resembles DLE at other anatomic sites
(Fig. 13).%%°" Biopsies will show atrophic or mildly acanthotic epi-
dermis with overlying hyperkeratosis, keratin plugged follicles, and a
prominent granular layer. Lichenoid inflammation is present at the
dermal-epidermal junction, with scattered dyskeratotic or apoptotic
keratinocytes within the epidermis and generally scattered melano-
phages in the superficial dermis. Basement membrane zone thickening
is a helpful feature if identified. In addition to the superficial band of
inflammation, a lymphoplasmacytic infiltrate may extend more deeply
into the dermis, generally surrounding eccrine glands and hair follicles.
Dermal mucin deposition may be appreciated, but this feature may be
subtle. Hypertrophic LE is a variant of DLE that typically demonstrates
more verrucous to vegetative lesions; microscopically hypertrophic LE
shows acanthotic epidermis with hair follicles expanded by marked
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Fig. 13. Discoid lupus erythematosus. There is hyperkeratosis with a slightly
acanthotic epidermis, follicular plugging, and a lymphoplasmacytic in-
flammatory infiltrate at both the superficial and deep aspects of the biopsy
(H&E, 100X).

hyperkeratosis. CD123 expressing plasmacytoid dendritic cells clus-
tered and located near the dermal-epidermal junction have been re-
ported as a useful parameter to differentiate hypertrophic DLE from
some of its mimickers.”> Hypertrophic LE has been reported once in-
volving the vulva in a patient with generalized DLE.*’

Biopsies of skin involved by SLE is much more subtle and may
sometimes be non-specific. Epidermal atrophy and hyperkeratosis with
subtle vacuolization of keratinocytes at the dermal-epidermal junction
is appreciated. Dermal inflammation is typically sparse and limited to
superficial perivascular lymphocytes and occasionally a few plasma
cells. Dermal mucin is increased, often to the point that special stains
are not required to appreciate its presence. Mucosal biopsies may show
only epithelial erosion or ulceration; these biopsies may be non-specific
and non-diagnostic in isolation.®*

Historically there has been a role for direct immunofluorescence in
the diagnosis of cutaneous lupus. Granular deposition of multiple im-
munoreactants (IgM, IgA, IgG, C3, or some combination) along the
dermal-epidermal junction is supportive of a diagnosis of LE. The utility
and specificity of a positive result increases when sun-protected, non-
lesional skin is biopsied.”® While direct immunofluorescence studies are
still utilized today, autoantibody serologies offer a sensitive and specific
means of diagnosis and classification.

Descriptions of the other histopathologic manifestations of LE are
beyond the scope of this article, particularly as some of the variants
(namely subacute cutaneous LE, tumid LE, bullous LE, chilblains LE,
and LE panniculitis) have not been reported in genital sites.

Erythema multiforme

Erythema multiforme (EM) is a hypersensitivity reaction with a
particular and characteristic clinical presentation of annular to targe-
toid lesions. EM is typically triggered by a preceding infection (most
commonly herpes virus or Mycoplasma infection) or by medication in-
gestion. Skin or mucosa may be involved. About one quarter of patients
with EM are thought to have involvement of genital skin or mucosa.”*

Background/ pathophysiology

EM is a delayed type hypersensitivity reaction. Frequently related to
herpes virus infection (usually HSV type 1), and less likely to drug
exposure, EM occurs most often in young adults of all ethnicities and
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races.”” EM is less commonly linked to medication ingestion, with
nonsteroidal anti-inflammatory drugs, antibiotics, and anticonvulsant
medications most frequently implicated. Recurrent EM refers to pa-
tients who experience multiple episodes of EM per year over multiple
years; recurrent EM has a very strong association with HSV infection
although other infections or exposures have rarely been linked to this.””
Research focused on HLA allele frequencies has found that certain al-
leles may predispose to the development of EM.””

EM, in particular HSV-associated EM, is thought to develop from
fragments of viral DNA that are transported via the blood to the skin
where they elicit release of cytokines (interferon appears to be espe-
cially important) and trigger activation of T cells, resulting in cyto-
toxicity to basal keratinocytes.”*-"°

Clinical presentation

EM presents as symmetric round/ annular skin lesions less than
3 cm, resembling a target with a central bull's eye. The classic target
lesion is zonated with a central area of dusky erosion surrounded by
pale edema and bright erythema (3 zones). Atypical targetoid lesions
are also described in EM; these tend to be raised with only two distinct
zones of outer erythema and central edema.’””® Lesions can involve
any part of the skin, but involvement of acral skin (palms and soles) is
classic and facial involvement is not uncommon. Erythema on skin of
color may be difficult to appreciate and targetoid lesions as seen in EM
and other skin diseases may be harder to recognize.’” Involvement of
mucosa places patients into the category of EM “major”, but total body
surface areas affected should not exceed 10%.°>°”-? Vulvar involve-
ment is usually ulcerative and painful.

Patients with EM report pain and stinging of the skin, and may feel
systemically unwell with fever and malaise, but are generally less sick
than those with SJS/TEN. 1% Episodes last for approximately one week
before resolution, but may be recurrent, particularly related to re-
activation of herpes simplex virus infection.”® Therapy is supportive
and focused on eliminating any contributory infections or exposures.
Mucosal disease can be managed with topical anesthetics and corti-
costeroids.”® Suppression of HSV through the use of antivirals may
prevent recurrence of EM episodes in patients predisposed to this.”

Histopathology

EM is the prototypic vacuolar interface reaction pattern (Fig. 14).
Basal keratinocytes show vacuolization, disrupting the normally sharp
demarcation between epidermis and dermis. Lymphocytes may exocy-
tose within the epithelium, and individual dyskeratotic keratinocytes
are present at all layers of the epidermis, in contrast to the basilar
preference of dyskeratosis seen in lichen planus and the inflammatory
phase of lichen sclerosus. Spongiosis may part of the earliest features
seen,”’ and basal vacuolization may be subtle. The epidermis is not
acanthotic and the corneum preserves a basketweave appearance, tes-
tifying to the acute nature of the eruption. Dermal inflammation can
vary as either band like or perivascular, but the density is generally less
than seen in lichen planus. T-lymphocytes predominate in lesions of
EM,'?" and eosinophils are sometimes part of the infiltrate.'°* EM in the
vulvar region may show more spongiosis and may tend toward erosive
and ulcerative lesions.”!

Stevens Johnson Sydrome/ Toxic Epidermal Necrolysis

Similar to EM, Stevens Johnson Syndrome (SJS) and toxic epidermal
necrolysis (TEN) also represent hypersensitivity reactions but a more
severe disease with systemic symptoms, considerable morbidity, and
risk of mortality. While historically viewed on a clinical spectrum with
EM, SJS and TEN are now favored to be clinically distinct from
EM.?7-%%1%° gJS/TEN arises almost always as an adverse medication
effect, with the disease most commonly linked to sulfa-type antibiotics,
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Fig. 14. Erythema multiforme. Acute, basket-weave stratum corneum with
underlying vacuolar interface alteration and dyskeratosis of the epidermis is
present with an underlying dermal inflammation of lymphocytes, plasma cells,
and eosinophils (H&E, 200X).

anti-convulsants, and anti-inflammatory drugs.'’® SJS/TEN is a true
dermatologic emergency that needs to be recognized quickly and ac-
curately in order to implement aggressive supportive care to decrease
likelihood of poor outcome, long term complications, and death.

Background/ pathophysiology

SJS/TEN is a delayed type hypersensitivity reaction almost ex-
clusively related to ingestion of an offending medication. Most patients
present between 4 and 28 days after exposure.'®" Various cytokines,
including TNF alpha, interferon, and various interleukins, are thought
to be important in the pathogenesis of SJS/TEN, ultimately resulting in
activation of cytotoxic T and NK cells. These cytotoxic lymphocytes
stimulate keratinocyte apoptosis through Fas/Fas ligand, granulysin,
and perforin- mediated pathways,'°*'%° leading to keratinocyte death
and epidermal detachment. Necrosis, in addition to apoptosis, may play
a role late in the disease.'“°

As in EM, patients with certain HLA alleles may be more susceptible
to development of SJS/TEN when exposed to certain medications.'**

Clinical presentation

In SJS/TEN, patients present with painful erythema and blisters
with skin and mucosal sloughing following a febrile and “flu-like”
prodromal phase of 1-3 days. Earliest symptoms may involve the mu-
cous membranes; these generally appear as non-specific erosions and
ulcerations with underlying erythema. Cutaneous involvement usually
follows close behind, presenting as erythematous to dusky irregular
macules and patches with purpuric edges.'’* Although some of the le-
sions in SJS/TENS may appear targetoid, they may be distinguished
from EM by their expansion too large irregular lesions with blistering
over several days. Patients are systemically unwell, and mucosal in-
volvement may preclude the ability to eat/swallow. Distinction be-
tween SJS and TEN is based on percent of body surface involved by
epidermal detachment: SJS has <10% and TEN has >30% in-
volved.”®'%*

The clinical differential of SJS/TEN is staphylococcal scalded skin
syndrome (SSSS), particularly in pediatric patients. SSSS results in su-
perficial epidermal sloughing (rather than full-thickness epidermis) due
to bacterial produced exfoliative toxins.®* As only the superficial most
portion of the epidermis is lost in SSSS, the prognosis is much better.
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Distinction between SJS/TEN and SSSS is frequently a reason for per-
forming a biopsy in patients presenting with skin sloughing, and his-
topathologic evaluation should readily determine the location of the
blister.

Diffuse epidermal detachment poses risks for dehydration, tem-
perature volatility, and secondary infectious complications, and these
represent causes of mortality in the acute stage. The SCORTEN severity
scoring system can be used to assess prognosis and mortality risk; it
incorporates seven parameters which independently have correlated
with prognosis. These parameters include patient age, heart rate, serum
urea level, serum bicarbonate level, and serum glucose levels.®-104

Treatment of SJS/TEN focuses on immediate identification and
cessation of the offending medication and implementation of aggressive
supportive care. Other therapies that may have a role in treating severe
disease include intravenous immunogloblulin, tumor necrosis factor
alpha inhibitors, cyclosporine, and plasmapheresis.'’” Long term con-
sequences of TEN include vulvovaginal adhesions and stenosis in a
subset of women.'“®

Histopathology

Similarly to EM, TEN/SJS shows a vacuolar interface reaction pat-
tern, with dyskeratosis prominent within the epidermis. The dermal
inflammatory infiltrate tends to be sparse, particularly in relation to the
degree of cytotoxicity within the epidermis (Fig. 15), and lesser in de-
gree than lesions of EM.?” In comparison to the lymphocyte -rich in-
filtrate in EM, the sparse inflammatory infiltrate in SJS/TEN is made up
of macrophages and dermal dendrocytes.'®' However, a few cases have
attempted to characterize blister fluid in SJS/TEN and have detected
predominance of CD8 expressing T-cells.'’” One study has found a
trend toward fewer eosinophils in biopsies of SJS/TEN than in EM, but
otherwise similar histologic features.'’” Other studies have linked a
denser infiltrate with eosinophils, neutrophils, and extravasated ery-
throcytes with drug-induced cases of SJS/TEN."'°

Notably, marked cell death of keratinocytes can lead to confluent
epidermal necrosis, often with subsequent subepidermal separation and
blistering. This feature may occur in any single biopsy of EM, SJS, or
TEN, depending on the timing and location of the biopsy. The degree of
epidermal necrosis does not always correlate with disease severity; full
thickness skin necrosis does not always equate to a diagnosis of TEN,

Fig. 15. Stevens Johnson Syndrome/ toxic epidermal necrolysis. Acute, basket-
weave stratum corneum with underlying, near-complete necrosis of the epi-
dermis. The remaining viable basal layer of the epidermis shows vacuolar in-
terface alteration with scattered dyskeratosis. The dermis is notably pauci-in-
flammatory (H&E, 200X).
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and the absence of full thickness skin necrosis should not preclude the
diagnosis. The accurate diagnosis is made through correlation with
clinical distribution of lesions and the amount of body surface affected.

Although EM, SJS, and TEN may involve the mucosal and skin
surfaces of the vulva, as these entities are usually a widespread erup-
tion, biopsies from the vulva would be unusual when other, less ana-
tomically sensitive areas are available for biopsy. The relatively re-
cently described entity Mycoplasma pneumoniae- Induced Rash and
Mucositis (MIRM), on the other hand, will almost exclusively involve
mucosal surfaces and biopsies from an oral or genital site is more likely.
MIRM is a relatively recently defined entity linked to recent infection
with Mycoplasma psneumoniae. Occurring more often (but not ex-
clusively) in children and adolescents, MIRM presents as a severe mu-
cocutaneous blistering eruption usually one week after respiratory
symptoms. Clinical lesions are described as vesicobullous, targetoid,
papular, or macular. Oral involvement is almost universal, ocular
symptoms somewhat less and genital mucosa affected in about two
thirds of cases.''' Despite the alarming clinical appearance and marked
mucosal involvement, patients with MIRM have a good prognosis, with
most making a complete recovery without sequelae, in contrast to true
SJS/TEN.''"''? Diagnostic criteria for MIRM include at least two af-
fected mucosal sites, less than or equal to 10% of body surface skin
sloughing, vesiculobullous or atypical targetoid lesions, and clinical
evidence of atypical pneumonia with detection of positive Mycoplasma
titers."'' Despite the overlapping clinical presentation and identical
histology of a vacuolar interface dermatitis, the pathophysiology of
MIRM is thought to depend on immune complex deposition from pro-
liferating clones of B-cells and subsequent complement activation, ra-
ther than the cytotoxicity that predominates in EM and SJS/TEN."'"-'*?
Many of the cases previously described in the literature as Mycoplasma
associated EM may actually be better classified as MIRM. Treatment
consists of administration of immunosuppressants and antibiotics and
supportive care."’

OTHER (SOMETIMES) lichenoid DERMATOSES

A review would be incomplete without brief mention of a few more
entities that may, on occasion, present with a lichenoid reaction pat-
tern. Although these entities are typically classified as different primary
reaction patterns, inclusion of these diagnoses within your differential
diagnosis of a lichenoid dermatosis will preclude misdiagnosis.

Zoon vulvitis

Zoon vulvitis is generally classified as a vasculopathic inflammatory
reaction pattern. However, there is frequently a band-like inflammatory
associated with this entity, and therefore it has some overlap with the
lichenoid reaction pattern.

Zoon vulvitis (also termed plasma cell vulvitis or vulvitis circum-
scripta plasmacellularis) is a mucosal inflammatory reaction of unclear
etiology. Chronic irritation, moisture, friction, suboptimal hygiene, and
excessive perspiration have all been postulated to predispose to the
condition."'* Autoimmune contributions have also been considered."*”
Zoon vulvitis involves exclusively the mucosal lined portions of the
vulva, with the introitus, interface of the labia minora, periurethral
region, vulvar vestibule, and clitoris listed as the most common sites of
involvement in decreasing frequency.''® Zoom vulvitis appears as
single or multiple well-circumscribed erythematous to glistening pat-
ches on the mucosal surface (Fig. 16). Lesions are generally described as
being bright red, red-orange, or red-brown, and erosion is common.
Pinpoint bright red spots resembling cayenne pepper are said to be a
distinctive clue.''®''” Many patients are asymptomatic but some may
complain of pain, burning, itching, or dyspareunia. The clinical differ-
ential often includes erosive lichen planus, fixed drug eruption, or
squamous intraepithelial neoplasia.’'”

Microscopically, biopsies demonstrate

attenuated, atrophic
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Fig. 16. Clinical presentation of Zoon vulvitis and ELP. A: Initial presentation
with focal erythema without erosion and normal vulvar architecture consistent
with Zoon vulvitis. B: Presentation three years later showed diffuse glazed er-
ythema, loss of labia minora and clitoral phimosis, which was more consistent
with erosive lichens planus. Biopsy of left labium minus revealed a poorly
differentiated squamous cell carcinoma.
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Fig. 17. Zoon vulvitis. There is marked atrophy of the mucosa with a dense
underlying plasmacytic inflammatory infiltrate (H&E, 100X).

epithelium with erosion and occasionally full-thickness ulceration
(Fig. 17). There may be focal vacuolar change in basilar keratinocytes,
as well as exocytosis of neutrophils and lymphocytes into the epithe-
lium. Uniform, mild intraepidermal edema described as “watery spon-
giosis” may be seen.''® The finding of "lozenge" shaped keratinocytes in
the suprabasilar layer of epithelium has been described as a relatively
specific (but not sensitive) feature in Zoon vulvitis."'® The lozenge
shaped keratinocyte is defined as a keratinocyte that is wider than it is
tall, imparting a diamond shaped appearance. Depending on the report,
these distinctive keratinocytes may be rare'*° or seen in half of cases.’'’
An additional rare and presumably metaplastic epithelial change is the
presence of mucinous metaplasia.'*""'** Mucinous metaplasia in Zoon
vulvitis should show uniform replacement of surface keratinocytes by
single units or strips of confluent epithelium with mucin containing
cells. These mucinous cells should lack cytologic atypia and individual
scattered pagetoid spread, thus distinguishing it from extramammary
Paget disease.'”'-'**

The submucosa in Zoon vulvitis is characterized by a superficially
located, dense band of inflammation rich in plasma cells. This lym-
phoplasmacytic infiltrate will obscure and blur the mucosal/sub-
mucosal demarcation. By definition, the majority of the inflammatory
infiltrate should be composed of plasma cells for a confident diagnosis
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of Zoon vulvitis.'”® As plasma cells are frequently encountered in
biopsies from vulvar skin and mucosa, the presence of plasma cells
alone should not trigger consideration of this diagnosis. The remainder
of the infiltrate will be composed of admixed neutrophils, eosinophils,
lymphocytes, and mast cells. Red blood cell extravasation and hemo-
siderin deposition is also characteristically identified; these consistent
features have led some authors to classify Zoon vulvitis as a vasculo-
pathic rather than lichenoid reaction pattern and to propose that Zoon
vulvitis is a mucosal manifestation of cutaneous pigmented purpura.’*

Treatment of Zoon vulvitis is often fraught with difficulty. Topical
therapies, including high potency steroids, tacrolimus, and imiquimod
have all been tried and represent the mainstay of treatment op-
tions.'**"'?® Platelet rich plasma injection has been reported as a po-
tential novel therapy with efficacious results'*® but is still under in-
vestigation.

Paraneoplastic pemphigus

Paraneoplastic pemphigus is an immune-mediated blistering disease
typically arising in the setting of underlying malignancy. Although the
disease usually arises in adults, children have also been reported to be
affected.’**'®! Presentation may precede, coincide with, or follow the
diagnosis of underlying malignancy. The most common associated
malignancies include non-Hodgkin lymphoma, Castleman disease,
thymoma, and other hematologic and solid malignancies.'*°'** In
paraneoplastic pemphigus, tumor antigens are thought to cross-react
with multiple varying antigens found within the epidermis, and auto-
antibodies are generated to desmogleins, the plakin family of proteins,
and other components of cell-cell adhesion.'**'** Desmoglein 3 auto-
antibodies have been correlated with genital lesions in one study.'*”
Autoantibody formation to these proteins results in an intraepidermal
or sometimes subepidermal blister. However, lichenoid tissue reactions
are commonly seen and may often predominate in paraneoplastic
pemphigus. Humoral immunity through the production of auto-
antibodies plays an etiopathogenic role, as does cellular immunity and
cytotoxic T- lymphocytes. The dominant arm of the immune system
(humoral vs cell mediated) in each individual patient may contribute to
the variability in clinical and histopathologic presentation.’*"-'3%13>

Patients with paraneoplastic pemphigus classically present clinically
with impressive oral mucosal lesions (intractable stomatitis) as well as
cutaneous and mucosal blisters and polymorphic, erythematous lesions.
The clinical concern is often for Stevens Johnson Syndrome, which
makes sense given the considerable clinical and histopathologic
overlap. About a third of patients are reported to have genital in-
volvement.'*” Under the microscope, biopsies from patients with
paraneoplastic pemphigus may show an erythema multiforme-like pa-
thology, with vacuolar interface alteration, dyskeratosis at any level of
the epidermis, and an associated band of lymphoid inflammation in the
dermis. Evidence of intraepidermal (usually suprabasilar) or less likely
subepidermal blistering may be present in the same biopsy; blister
formation may be a minor component or may predominate the biopsy
findings. Presence of dyskeratosis in association with suprabasilar
acantholysis should suggest the diagnosis.'**'*° Lesions more closely
resembling lichen planus have also been reported.'*> Direct immuno-
fluorescence is critical to the diagnosis, as it will show both intercellular
and basement membrane zone staining of immunoreactants (generally
C3 and IgG, but additional immunoreactants are not uncommon). In-
direct immunofluorescence studies performed on rat bladder epithe-
lium have historically been used as confirmatory tests, with higher
specificity and sensitivity than on normal skin substrate.'*! In one study
of 104 patients, indirect immunofluorescence was positive in nearly
80% of patients.'”* However, ELISA and immunoblotting techniques
have become more prevalent and offer more specific diagnostic in-
formation, high sensitivity, and reliablability.'*"'**

Treatment of paraneoplastic pemphigus focuses on treatment of the
underlying associated malignancy, as well as immunosuppressive
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methods to suppress auto-antibody production.'”

Syphilis

Syphilis is a sexually-transmitted infection caused by the spirochetal
bacterial organism Treponema pallidum. The incidence of syphilis has
increased since 2000, with increasing infections being attributed to HIV
infection, intravenous drug use and abuse, and unprotected sexual in-
tercourse.'®” Primary syphilis classically presents as a painless solitary
ulcer in the genital region which may go undetected. The primary le-
sion will heal and within weeks to months the secondary stage will
present as a disseminated skin rash. Referred to as “the great mimicker”
due to the wide variety of clinical presentations reported, this sec-
ondary stage may be flat (macular), raised (papular), ulcerative, pust-
ular, or a mix of presentations. The “copper” hue to lesions and the
presence of lesions on palms and soles are clinical clues to the diag-
nosis.'?” If undiagnosed and untreated, secondary syphilis may progress
to the latent and tertiary phases, leading to long-term, multi-organ in-
volvement and damage. Similar to the range of clinical morphologies,
the histopathologic features of this infection can also vary. The sec-
ondary stage of syphilis in particular is likely to demonstrate a liche-
noid tissue reaction pattern. Slender, irregularly elongated rete ridges
comprise the epidermal changes, and classically a lymphoplasmacytic
band of inflammation will hug the dermal epidermal junction, with
vacuoles along the dermal-epidermal junction that each contain a
lymphocyte (Fig. 18)."* Despite the band-like appearance of the in-
filtrate, dyskeratosis is usually not a prominent feature. Of course,
vulvar skin and mucosa normally exhibit plasma cells as part of the
inflammatory milieu, so the presence of plasma cells alone does not
signify the diagnosis, and plasma cells may also be present in other
similar-appearing skin rashes.'”® Endothelial swelling and deep exten-
sion of the inflammatory infiltrate can be helpful clues. However, his-
tologic patterns of inflammation are well reported to be variable,'*° so
pathologists should have a low threshold for considering syphilis within
the differential diagnosis. The diagnosis can be confirmed in tissue with
immunohistochemistry directed against T. pallidum, which will de-
monstrate spirochetal organisms in the epithelium and endothelial
cells, often — but not always!!- abundant in number. Laboratory serol-
ogies provide further proof of infection. Penicillin remains the preferred
treatment for patients.*”

Fig. 18. Syphilis. Irregular acanthosis with somewhat thinned and elongated
rete ridges, obscured by dense lymphoplasmacytic inflammation and scattered
vacuolar interface alteration is seen. A prominent plasma cell component can be
seen near the bottom of the figure (H&E, 200X).
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