CASE LETTER

Nevus Sebaceus With Novel
HRAS Sequence Variant Mutation
Misdiagnosed as Alopecia Areata
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PRACTICE POINTS
Nevus sebaceus (NS), commonly referred to as NS
of Jadassohn or organoid nevus, is a benign skin
hamartoma that consists of epidermal, sebaceous,
and apocrine elements and is caused by a congenital
defect in the pilosebaceous follicular unit.

. Early stages of NS can be mistaken for alopecia areata.

- Once the diagnosis of NS is confirmed, the presence
of associated syndromes should be evaluated.

. The definitive treatment of NS is surgical excision;
however, multiple variables must be considered when
determining treatment, including patient age, risk for
developing malignancy, and surgery-associated risks.

To the Editor:

A 12-year-old girl presented to the dermatology clinic
for evaluation of ‘a congenital scalp lesion. The patient
was diagnosed with alopecia areata by a dermatologist at
4 years of age, and she was treated with topical corti-
costeroids and minoxidil, which failed to resolve her
condition. Physical examination revealed an 8X10-cm,
well-demarcated, yellowish-pink plaque located over
the vertex and right parietal scalp (Figure 1A), extending
down to the right preauricular cheek (Figure 1B) in a linear
configuration with blaschkoid features. The scalp plaque

appeared bald and completely lacking in terminal hairs
but contained numerous fine vellus hairs (Figure 1A). A
6-mm, oval-appearing, pigmented papule was present in
the plaque, and a few smaller, scattered, pigmented pap-
ules were noted in the vertex region (Figure 1A).

The cutaneous examination was otherwise unremark-
able. A review of systems was negative, except for a his-
tory of attention-deficit/hyperactivity disorder. There was
no history of seizures or other neurocognitive develop-
mental abnormalities.

A 4-mm punch biopsy of the vertex scalp included
the pigmented lesion but excluded an adnexal neo-
plasm. Epidermal acanthosis and mild papillomatosis
were reported on microscopic examination. Multiple
prominent sebaceous glands without associated hair fol-
licles, which emptied directly onto the epidermal surface,
were noted in the dermis (Figure 2). Several apocrine
glands were observed (Figure 3). Epidermal and dermal
melanocytic nests were highlighted with SOX-10 and
Melan-A immunohistochemical stains, confirming the
presence of a benign compound nevus. The punch biopsy
analysis confirmed the diagnosis of a nevus sebaceus (NS)
of Jadassohn (organoid nevus) with incidental compound
nevus. Additional 4-mm punch biopsies were obtained
for genetic testing, performed by the Genomics and
Pathology Services at Washington University (St. Louis,
Missouri). A missense HRAS p.G12V variant was observed
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FIGURE 1. Nevus sebaceous. A, A yellowish-pink plaque on the
vertex of the scalp showed a 6-mm, roughly oval, pigmented pap-
ule and a few smaller scattered pigmented papules. B, The plaque
extended down to the right preauricular cheek in a linear blasch-
koid configuration.

in the tissue. A negative blood test result ruled out a
germline mutation. The patient was managed with active
observation of the lesion to evaluate for potential forma-
tion of neoplasms, as well as continuity of care with the
dermatology clinic, considering the extent of the lesions,
to monitor the development of any new medical condi-
tions that would be concerning for syndromes associated
with NS.

Nevus sebaceus is a benign skin hamartoma caused
by a congenital defect in the pilosebaceous follicular
unit and consists of epidermal, sebaceous, and apocrine
elements."? In dermatology patients, the prevalence of NS
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FIGURE 2. Histopathology revealed the sebaceous glands emptied
directly onto the skin surface (H&E, original magnification x40).

FIGURE 3. Apocrine glands were visible below the level of the seba-
ceous glands on histopathology (H&E, original magnification X20).

ranges from 0.05% to 1%.! In 90% of cases, NS presents
at birth as a 1- to 10-cm, round or linear, yellowish-
orange, hairless plaque located on the scalp. It also may
appear on the face, neck, trunk, oral mucosa, or labia
minora.® Although NS is a benign condition, secondary
tumors may form within the lesion.?

The physical and histologic characteristics of NS evolve
as the patient ages. In childhood, NS typically appears as
a yellow-pink macule or patch with mild to moderate
epidermal hyperplasia. Patients exhibit underdeveloped
sebaceous glands, immature hair follicles, hyperkeratosis,
and acanthosis.'** The development of early lesions can
be quite subtle and can lead to diagnostic uncertainty, as
described in our patient. During puberty, lesions thicken
due to papillomatous hyperplasia in the epidermis, and
the number and size of sebaceous and apocrine glands
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increase.* In adults, the risk for secondary tumor forma-
tion increases. These physical and histologic transforma-
tions, including secondary tumor formation, are thought
to be stimulated by the action of postpubertal androgens.!

Nevus sebaceus is associated with both benign and
malignant secondary tumor formation; however, fewer than
1% of tumors are malignant.! In a retrospective analysis,
Idriss and Elston® (N=707) reported that 21.4% of patients
with NS had secondary neoplasms; 18.9% of the second-
ary neoplasms were benign, and 2.5% were malignant.
Additionally, this study showed that secondary tumor for-
mation can occur in children, though it typically occurs in
adults. Benign neoplasms were reported in 5 children in the
subset aged 0 to 10 years and 10 children in the subset aged
11 to 17 years; 1 child developed a malignant neoplasm
in the latter subset.’> The most common NS-associated
benign neoplasms include trichoblastoma and syringo-
cystadenoma papilliferum. Others include trichilemmoma,
apocrine/eccrineadenoma,andsebaceoma.'Nevussebaceus—
associated malignant neoplasms include basal cell carci-
noma, squamous cell carcinoma, adenocarcinoma, carcino-
sarcoma, and sebaceous carcinoma.?

Our patient was incorrectly diagnosed and treated for
alopecia areata before an eventual diagnosis of NS was
confirmed by biopsy. Additional genetic studies revealed
a novel mutation in the HRAS gene, the most com-
monly affected gene in NS. The most common mutation
location seen in more than 90% of NS lesions is HRAS
¢.37G>C (p.G13R), while KRAS mutations account for
almost all the remaining cases.® In our patient, a patho-
genic missense HRAS p.G12V variant of somatic origin
was detected with DNA extraction and sequencing from
a fresh tissue sample acquired from two 4-mm punch
biopsies performed on the lesion. The following genes
were sequenced and found to be uninvolved: BRAF,
FGFR1, FGFR2, FGFR3, GNA11, GNAQ, KRAS, MAP3K3,
NRAS, PIK3CA, and TEK. The Sanger sequencing method
for comparative analysis performed on peripheral blood
was negative.

Nevus sebaceus typically is caused by a sporadic
mutation, though familial cases have been reported.!
Additionally, germline HRAS mutations can lead to
Costello syndrome, an autosomal-dominant disorder
characterized by short stature; intellectual disabilities;
coarse facial features; facial and perianal papillomata;
cardiac defects; loose skin; joint hyperflexibility; and an
increased risk for malignant tumors including rhabdo-
myosarcoma, neuroblastoma, and transitional cell carci-
noma of the bladder.®

The diagnosis of NS often can be made clinically but
can be difficult to confirm in underdeveloped lesions in
young children. The differential diagnosis can include
alopecia areata, aplasia cutis congenita, juvenile xan-
thogranuloma, epidermal nevus, de novo syringocyst-
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adenoma papilliferum, and solitary mastocytoma.’
Nevus sebaceus can be associated with 4 additional
syndromes: Schimmelpenning syndrome; phacomatosis
pigmentokeratotica; didymosis aplasticosebacea; and
SCALP (sebaceus nevus, central nervous system mal-
formations, aplasia cutis congenital, limbal dermoid,
pigmented nevus) syndrome.! Approximately 7% of
NS cases may be associated with Schimmelpenning-
Feuerstein-Mims (SFM) syndrome, a more severe condi-
tion that leads to systemic involvement and abnormalities
in the neurological, ophthalmological, cardiovascular,
genitourological, and skeletal systems.® Phacomatosis
pigmentokeratotica has speckled lentiginous nevi, as well
as abnormalities in the neurological, ophthalmological,
cardiovascular, genitourological, and skeletal systems.!
Didymosis aplasticosebacea is the concurrence of NS and
aplasia cutis congenita.

The definitive treatment of NS is surgical excision.
Alternative therapies include photodynamic therapy, frac-
tional laser resurfacing, and dermabrasion; these are not
definitive treatments, and patients must be monitored for
the development of secondary neoplasms. Multiple vari-
ables must be considered when determining treatment,
including patient age, risk potential for malignancy, and
surgery-associated risks.! In our patient, given the extent
of the lesions, active observation and follow-up was
agreed upon for management.

This case demonstrates the importance of consider-
ing NS as an alternative diagnosis when alopecia areata
has been diagnosed in a child who is unresponsive to
treatments. After the diagnosis of NS is confirmed, more
serious associated syndromes should be ruled out, and
treatment should be tailored to each case.
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