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Abstract: Vulvar intraepithelial neoplasia (VIN), the precursor lesion of vulvar squamous cell carcinoma (VSCC), may present as
pruritic or asymptomatic lichenified plaques surrounded by single or multiple discrete or confluent macules or papules. VIN is divided
into high-grade squamous intraepithelial lesion (HSIL), which is human papillomavirus (HPV)-driven, and differentiated VIN (DVIN),
which develops independently of HPV. Histopathological examination and HPV genotyping polymerase chain reaction (PCR) tests
should be performed to distinguish between HSIL and DVIN. Lichenified plaques surrounded by multiple papules are found not only
in VIN but also in vulvar lichen simplex chronicus (LSC). This chronic inflammatory skin disease mostly appears in labia majora and
is triggered by sweating, rubbing, and mental stress. [HC staining of p16 and p53 are recommended as the most commonly used
biomarkers for VIN in diagnostically challenging cases. IHC staining is also beneficial to confirm the accuracy of the HPV detection
technique, as pl6-negative staining may also represent a false-positive result. We report a case of the importance of p16 and p53 IHC
staining in diagnosing vulvar LSC mimicking VIN with false-positive HPV-66. The patient was previously diagnosed with VIN based
on clinical examination. HPV-66 was detected by PCR from a vulvar biopsy sample. Histopathological examination revealed stromal
lymphocytic infiltration with non-specific chronic dermatitis; neither atypia nor koilocyte was observed. Both pl16 and p53 IHC
staining were negative. The patient was diagnosed and treated as vulvar LSC with 10 mg cetirizine tablet, emollient, and 0.1%
mometasone furoate cream. Clinical improvement was observed as the lesions became asymptomatic hyperpigmented macules in the 4
weeks of follow-up, without recurrence after 3 years of follow-up. Both p16 and p53 THC staining might help distinguish HSIL and
DVIN mutually and from other vulvar mimics in diagnostically challenging cases.
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Introduction

In 1982, the term vulvar intraepithelial neoplasia (VIN) was introduced by Crum et al,' replacing the confusing array of
terms used at the time to describe precursor lesions of vulvar squamous cell carcinoma (VSCC).? The World Health
Organization (WHO) classified VIN into high-grade squamous intraepithelial lesions (HSIL) and differentiated VIN
(DVIN) according to the different pathogenesis of VSCC. HSIL covers all human papillomavirus (HPV)-associated
intraepithelial lesions. In contrast, DVIN refers to HPV-independent lesions that generally develop in the context of
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dermatoses.” Therefore, histopathological examination and HPV genotyping polymerase chain reaction (PCR) are
required to distinguish between HSIL and DVIN.*

Human papillomaviruses (HPVs) are small, non-enveloped, epitheliotropic, double-stranded deoxyribose nucleic acid
(DNA) viruses and are primarily found in sexually active women and men. The virus consists of several genotypes,
which are further categorized as low-risk HPV (LR-HPV) and high-risk HPV (HR-HPV).>® LR-HPV genotypes,
including HPV-6, 11, 40, 42, 43, 44, 54, 61, 70, 72, and 81, cause genital warts and low-grade squamous intraepithelial
lesions (LSIL) that seldom progress to cancerous lesions. HR-HPYV, including HPV-16, 18, 31, 33, 35, 39, 45, 51, 52, 56,
58, 59, and 66, play a crucial role in the pathophysiology of either precancerous HSIL type of VIN 5 or malignancies on
the cervix, anus, oropharynx, vulva, and penis.® However, some literatures report that the inclusion of HR-HPV-66 in the
HPV Array Test is an ongoing source of false-positive results.”* Additionally, in areas other than the cervix, such as the
vulva, head, or neck, HPV infection cannot be reliably diagnosed by the detection of HPV DNA alone. Even de Sanjose
et al’ reported that HPV-66 was not detected in among 509 cases of HPV-positive VIN from 39 countries. Thus, further
test such as p16 immunohistochemistry (IHC) is required'’ as a surrogate marker for HR-HPV E7 transforming gene
activity to confirm HSIL diagnosis."!

The clinical manifestation of VIN, which presents as multiple raised papules or plaques that tend to coalesce'?
overlying the lichenified plaque, might share a similar pattern with that of lichen simplex chronicus (LSC)."*'* LSC is
a chronic inflammatory disorder that can involve the vulva.'* Vulvar LSC can be identified as papules, plaques, and
lichenified plaques that are commonly present in labia majora but can also involve labia minora and perineum.'*'
Vulvar LSC is closely associated with a poorer quality of life, declined mental well-being, sexual function, and damage

to the skin due to repeated scratching.'® Moreover, rather than sharing similar clinical pattern,'*'*

vulvar LSC might also
progress into DVIN, an HPV-independent form of VIN.? Therefore, in diagnosing vulvar lesions suspicious of VIN, in
addition to histopathological examination,'' p53 IHC is also recommended as a biomarker of DVIN.>!!

Distinguishing vulvar lesions between HPV-related and HPV-independent precursors have important implications for
treatment and prognosis,® as DVIN is more likely than HSIL to progress to cancer.”* Treatment options for HSIL include
imiquimod, laser, and surgical excision,”'? whereas surgical excision is the only treatment for DVIN.>!” Underdiagnosed
VIN may harbor an occult life-threatening invasive carcinoma,'’ while overdiagnosed VIN might cause various harms,
including psychological stress, anxiety, and physical injuries due to unnecessary procedures and follow-up.'®
Histopathological examination is the most crucial step in diagnosing vulvar lesions but may not be representative in
some cases.'” In diagnostically challenging cases, IHC staining of p16 and p53 are recommended as the most commonly
used biomarkers for VIN.'?2° This case report presents the importance of p16 and p53 IHC staining in diagnosing vulvar
LSC mimicking VIN with false-positive HPV-66.

Clinical Case

A 40-year-old Indonesian female presented with intensely itchy and coalescing papules and plaques overlying lichenified
plaques on the labia majora. The itching worsened when she was angry or anxious. Her vulvar skin condition started 2
months before consultation, initially presenting as dark spots in the labia majora (Figure 1). One month before the
consultation, the spots became thickened plaques and soon felt more itchy, which prompted consultation with a physician
at a primary health-care facility, for which she was prescribed vaginal nystatin and oral antibiotics. Two weeks before
consultation, coalescing papules and plaques began to appear. The patient was therefore referred to secondary and tertiary
dermatology and venereology health-care facilities. The patient had a history of hormonal contraceptive use, frequent
wearing of tight clothing, and smoking. She also had a personal and familial history of allergic rhinitis from her mother.
Her ex-husband was a promiscuous man with some histories of warts and urethral discharge in his genitals.

An excision biopsy was performed on the papules overlying the lichenified plaque on her vulva for histopathological
examination and HPV genotyping. HPV-66 was detected by PCR. However, histopathological examination revealed
stromal lymphocytic infiltration with non-specific chronic dermatitis, and neither atypia nor koilocytes was observed
(Figure 2). IHC of both p16 (Figure 3A) and p53 (Figure 3B) showed negative results. The patient was treated as vulvar
LSC and the HPV-66 found in HPV genotyping PCR was considered a false-positive result. She received a 10 mg
cetirizine tablet, emollient, and 0.1% mometasone furoate cream. In the 4 weeks of follow-up, clinical improvement was
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Figure 2 Histopathological examination from the labia majora revealed stromal lymphocytic infiltration.

observed as the lesions became hyperpigmented macules without itching (Figure 4). There was no recurrence after 3
years of follow-up.

Discussion

In cases where papules and plaques tend to coalesce overlying a lichenified plaque on the vulva, the differential
diagnoses of VIN or vulvar LSC should be considered.*'* VIN is further classified as HPV-associated HSIL and HPV-
negative DVIN.? ™ The incidence of VIN registered in Nordic countries is between 2.5 and 3.1 cases per 100,000 women/
year, increasing after the age of 40.%° Risk factors include smoking, immunosuppression, promiscuity, hormonal
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Figure 3 The result of immunohistochemical-staining. (A) Patchy p16 IHC staining was interpreted as p|6-negative. (B) Weak and patchy p53 IHC staining was interpreted
as p53-negative.

Figure 4 Clinical improvement was observed as the lesion became hyperpigmented macules without itching in the four weeks of follow-up.

contraceptives, and early coital age.'® The patient is a 40-year-old female with a smoking habit, a history of hormonal
contraceptive usage, and a promiscuous ex-husband.

Approximately 50% of patients with VIN are asymptomatic.”’ When symptomatic, the main complaints include
itching, pruritus, pain, and dyspareunia.'**' VIN presents as multiple plaques and papules that tend to coalesce.'? The
current patient’s skin lesions present as coalescing multiple raised plaques and papules on the vulva.

The histopathological features of VIN include hyperkeratosis, parakeratosis, hypergranulosis, and elongation of the
rete ridges. Cell atypia might be seen as high nuclear-to-cytoplasm ratio,'® hyperchromasia, pleomorphism, and
mitoses.*'? Apoptotic bodies are also common.'® Cell atypia occurring in more than two-thirds of the epithelial thickness
is suggestive of HSIL.'"> DVIN uniformly demonstrated spongiosis, abnormal maturation in the form of abnormal
keratinization close to the base, and basal atypia.19 The histopathological findings in the current patient were hyperker-
atosis and spongiosis without atypia.

Distinguishing vulvar lesions between HPV-related and HPV-independent precursors is important, as it is essential in
determining treatment and prognosis.> Many medical treatments, such as imiquimod and photodynamic therapy, have
been attempted to avoid surgery in patients with HSIL. Imiquimod is an immune response-modifying drug with antiviral
and antitumor activity that induces innate and cell-mediated immunity. In HSIL, the effectiveness of imiquimod depends
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on an induced immune response to HPV.'*!7 Photodynamic therapy (PDT), which brought about 40-60% clearance®>?*
and 48% recurrence rate,”* uses a tumor-localizing photosensitizer, 5-aminolevulinic acid (ALA), in combination with
non-thermal light to generate oxygen-induced cell death.'>'” Extensive surgery, such as vulvectomy, is no longer
advisable for HSIL.'? The standard of radical vulvectomy has evolved, promoting a conservative and personalized
approach.>*® Surgeons began to implement a less invasive surgery, trying to ensure better aesthetic results without
compromising cancer-related outcome.?® Local excisions are surgical options that preserve women’s quality of life,
reducing side effects like lymphedema, sexual dysfunction, urinary complications, and psychological compromission.>
Oncologic safety does not seem to be significantly different.”>” Moreover, Milliken et al*’ stated that surgical resection
margin of 2-3 mm does not appear to be associated with a higher rate of local recurrence than the widely used limit of
8 mm. Thus, standard therapy for patients with HSIL consists of surgical removal of only the visible lesions to relieve
symptoms and prevent the development of invasive disease.'? Surgical treatment can be performed using a cold knife or
CO, laser vaporization as a single technique or in combination. Differentiated VIN is more likely to be associated with
invasive disease, and as a precursor of VSCC, it should be detected and treated with surgical excision as soon as
possible.'*!” It is essential to obtain a specimen for histological evaluation in order to evaluate stromal invasion. Medical
therapies are avoided in DVIN."

The role of HPV genotyping PCR is worth considering, as partial distinctions between HSIL and DVIN might be
helpful to maintain sensitivity to precursor lesions while minimizing overtreatment.” Human papillomavirus-66 is a rare
type of papillomavirus.?® Although the prevalence and distribution of HPV-66 in most studies have depended highly
upon the origin of the population involved, in a meta-analysis of carcinomas and intra-epithelial neoplasia of the vulva,
vagina, and anus, HPV-66, among other rare types, was found in no more than 0.5% of the anogenital carcinomas
tested.?®*° However, some literatures report that the inclusion of HPV-66 in the HPV Array Test is an ongoing source of
false-positive results.”®* HPV-66 was detected on the vulvar biopsy of the patient in this case report.

Characteristically, p16 is diffusely overexpressed in HSIL and carcinomas driven by HR-HPV,>'*!'! and is induced by
HPV E6 and E7 of HR-HPV types.*!! The HPV E6 and E7 proteins bind to and inactivate retinoblastoma protein and
p53, which leads to increased proliferation and a compensatory increase in cellular expression of p16.* Lesions showing
strong and diffuse cytoplasmic and nuclear or only cytoplasmic block-like staining were considered as pl6-positive,
whereas patchy or complete absence of p16 staining was considered as p16-negative.>'° IHC staining is also beneficial to
confirm the accuracy of the HPV detection technique, as pl6-negative staining may also represent a false-positive
result.'® False-positive tests do not mean that HPV is not present, which has not been reported to be a problem for HPV
genotyping PCR. Instead, they refer to the detection of HPV infections that are not associated with the development of
VSCC and its precursors.” Based on the absence of atypia in histopathological findings and p16-negative IHC, the HPV-
66 detected in HPV genotyping PCR was considered a false-positive result.

Basal overexpression of p53 is useful for the diagnosis of DVIN*?*2° as a reflection of a missense mutation of the
TP53 gene®>*>" with 97% accuracy.®'=** TP53 is a tumor suppressor gene responsible for identifying DNA damage and
preventing damaged cells from progressing through the cell cycle. Missense mutations in 7P53 lead to a build-up of the
mutated protein, seen as overexpression by IHC. 7P53 mutations are found in up to two-thirds of VSCC; thus, p53 IHC
has been proposed as a surrogate diagnostic marker for DVIN as its precursor lesion.*® DVIN also typically develops in
association with vulvar LSC and lichen sclerosus (LS).**** Moreover, IHC overexpression of p53 has been reported in
not only DVIN but also vulvar LSC and LS.*** p53 IHC with definite, usually strong, staining in almost all tumor cell

31,32

nuclei, or involving more than a single layer of basal-type cells is interpreted as p53-positive and commonly found in

DVIN.?>**? In contrast, a variable, weak, patchy positive pattern of staining or involving an unexpanded layer of basal

3334 is interpreted as p53-negative and might be observed in vulvar LSC and LS.*** The absence of atypia in

cells
histopathological examination with negative results for both p16 and p53 THC contributed to ruling out the diagnosis of
VIN and its subtypes, HSIL and DVIN.

The mean age of patients with vulvar LSC in the studies conducted by O’Keefe et al>> was 42 years (with a range of
22-76 years). Vulvar LSC is considered a variant of atopic dermatitis, and patients who are affected often have an atopic

diathesis.”>'* In a study conducted by Rajalakshmi et al,'* personal and/or familial history of atopy, consisting of
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allergic rhinoconjunctivitis, asthma, and atopic dermatitis, was present in 25.7% of patients (n=27). The patient was a 40-
year-old female with a personal and familial history of allergic rhinitis originating from her mother.

Lichen simplex chronicus is a manifestation of an itch—scratch cycle.>™'® The common triggering factors for itching
were sweating (41.9%), rubbing of thighs while walking for long distances (9.5%), and mental stress (5.7%)."> The
triggering factors identified in this patient are the rubbing of thighs due to tight clothing and mental stress.

Lichenified plaque is a key feature for identifying cases of LSC. These lesions were localized plaques in 61.9% of
patients and were diffuse in 40% of patients, involving the entire labia majora, labia minora, perineum, or scrotum.
Lichenified plaques may also present as lesions surrounded by multiple papules in the margins in 20% of patients,
multiple papules overlying the lichenified plaque in 11.4% of patients, and excoriations in the lichenified plaque in 10.4%
patients.'® Lichenified plaque lesions were present in this patient.

Histopathologically, vulvar LSC lesions exhibit epidermal thickening, hyperkeratosis, spongiosis, and acanthosis.'*"
LSC also showed irregular elongation of the rete ridges with vertically oriented collagen and mild perivascular
lymphocytic infiltration.>® The histopathological features of LSC might also be non-specific, showing only chronic
dermatitis.>” Histopathological findings in the current patient revealed stromal lymphocytic infiltration with non-specific
chronic dermatitis, supporting the diagnosis of vulvar LSC.

The itch—scratch cycle that perpetuates the symptoms of vulvar LSC should be interrupted by antihistamines. This
was also accomplished by applying emollient and high-potency topical corticosteroids.'>'®*® The patient was diagnosed
and treated as vulvar LSC and was given 10 mg cetirizine tablet, emollient, and 0.1% mometasone furoate cream. In the
4 weeks of follow-up, clinical improvement was observed, as the patient’s lesion became hyperpigmented macules
without itching. There was no recurrence after 3 years of follow-up.

Conclusion
In suspected vulvar precancerous lesions in which clinical, histopathological, and HPV genotyping PCR findings remain
ambiguous, pl6 and p53 IHC staining might help confirm whether they are VIN or other vulvar mimics.
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