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INTRODUCTION
Keratoacanthoma (KA), a cutaneous, often spon-

taneously regressing tumor characteristically pre-
senting as an umbilicated nodule with a central
keratin plug, occurs most frequently in lightly
pigmented individuals with sun damage. Here we
report an unusual case of KA with a large peduncu-
lated morphology, diagnosed in an African American
man, that arose in hidradenitis suppurativa (HS), a
relapsing inflammatory skin disease affecting hair
follicles in intertriginous areas.
CASE REPORT
A 60-year-old African American man with no prior

cancer history was referred to teledermatology with
a left axillary pedunculated eroded mass, measuring
2.6 3 3.9 cm, of 3 to 4 months’ duration, after no
improvement was seen during treatment with oral
antibiotics. Themass wasmulticolored, with a rough,
lumpy texture, lacking sinus tracts (Fig 1, A). The
patient reported that the mass had nearly doubled in
size over the past week, with mild bleeding, itching,
and tenderness. His past medical history was notable
for 40 pack years of smoking and daily use of oral
prednisone (10 mg) for 5 years for nasal polyps
before presentation.

Teledermatology recommended a clinic visit for a
biopsy. At the time of biopsy 2 weeks later, the mass
had enlarged to 5 3 3 cm (Fig 1, B). The biopsy
showed a pedunculated neoplasm composed of
lobules of squamous keratinocytes with glassy-
appearing cytoplasm, large but monomorphous
Dermatology Service, San Francisco VA Health Care

, San Francisco, Californiaa; and San Diego School of

eb, Pathology Departmentc, Dermatology Departmentd,

len Diller Family Comprehensive Cancer Centere, Uni-

of California, San Francisco.

ources: None.

val status: Not applicable.

dence to: Maria L. Wei, MD, PhD, University of California,

ncisco, 1701 Divisadero St, 4th floor, San Francisco, CA

E-mail: maria.wei@ucsf.edu.
vesicular nuclei, and foci of compact hyperkeratosis
without flattening of the cells at the interface be-
tween the tumor and the cornified areas, more in
keeping with KA than with conventional squamous
cell carcinoma (SCC) (Fig 2). Targeted sequencing of
the tumor revealed a NOTCH1 c.274011G[T trun-
cating mutation and a loss of heterozygosity of the 9q
chromosome on which NOTCH1 resides. No muta-
tions were identified in TP53, PIK3CA, or any RAS
isoform. The tumor was excised 2 weeks after the
biopsy with 1-cm margins; no recurrence or further
skin cancer was reported.

The patient reported a history of recurrent, pain-
ful, spontaneously resolving ‘‘bumps’’ in his armpits
and groin since his 20s. Four months later, during
flareups, HS was diagnosed. The patient died 5 years
later of unrelated causes.

DISCUSSION
There have been 3 reports of KA co-occurring

with HS, all in White patients.1-3 The patients
reported by Fenske et al1 and Tarnowski2 had
Dowling-Degos disease and acne conglobate,
respectively, in addition to HS, and multiple KAs of
the lower extremities. Because their KAs were
characteristically nodular with keratotic centers and
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Fig 1. Pedunculated, eroded keratoacanthoma in the axilla (A) at the time of teledermatology
consultation and (B) in the clinic 2 weeks later.

Fig 2. Hematoxylin and eosin stain of patient’s keratoacanthoma. A, Low-power (340) view
demonstrates a lobular proliferation of keratinocytes with abundant eosinophilic cytoplasm. B,
Higher-power view (3200) demonstrates the presence of only mild cytologic atypia of
neoplastic keratinocytes and neutrophilic microabscesses within the tumor.
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their locations did not overlap with the locations of
HS, these cases do not appear to be KAs arising
directly in HS. Lesage et al3 described a patient in
whom KA developed after a clinical trial of inflix-
imab, but the morphology and site of the tumor were
not reported. To our knowledge, this is the first
report of an axillary KA and the first report of a KA
with a pedunculated morphology.

The presentation of a KA in an area that is not
exposed to the sun provides an opportunity to
elucidate the driver genes of KA without the con-
founding factor of ultraviolet radiation-induced mu-
tations. NOTCH1 loss-of-function mutations were
found to be drivers of KA in humans,4 and impaired
NOTCH1 signaling was found to have a role in the
pathogenesis of HS in mice.5 Because only tumor
sequencing was performed, it is unknown whether
the patient’s NOTCH1 mutation was somatic or
germline, but the shared molecular mechanism of
KA and HS leads us to speculate that a germline
NOTCH1 mutation was the predisposing factor
leading to both his KA and his HS. A search for
‘‘hidradenitis suppurativa NOTCH 1’’ in PubMed did
not reveal any reports of patients with germline
NOTCH1mutations. The absence of other mutations
is consistent with previous reports of KAs having a
low mutational burden,4 and the loss of heterozy-
gosity at chromosome 9q is in accordance with
previous studies showing that KAs have a higher
frequency of loss of heterozygosity at 9q compared
with the closely related SCCs.6

It is well known that the risk factors for KA, in
addition to ultraviolet exposure, include chronic
inflammation or trauma. KAs have been reported to
arise in lichen planus and tattoos.7,8 The
morphology and histopathology of the reported
non-sun-exposed KAs, which presented with indu-
rated lesions that showed central keratinization
histologically, were consistent with those of typical
sun-exposed KAs. Because there have been no
other case reports of KA arising directly in HS, it is
not known whether our patient’s atypical KA
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morphology was a result of previous epithelial
damage due to HS or to other mechanisms.

There is debate about whether KA is a variant of
SCC. They are often difficult to distinguish histolog-
ically, and certain forms of follicular SCC are thought
to be high-grade forms of KA; in fact, NOTCH1 loss-
of-function mutations were also found to be drivers
in conventional cutaneous and head and neck SCCs.6

More than 100 cases of SCC arising in HS have been
reported, all in the gluteal, perianal, and perineal
regions.9,10 Because SCC seems to occur exclusively
in extra-axillary HS, Maclean and Coleman10 argued
that extra-axillary HS is more prone to malignancy
than axillary HS and should be treated as a prema-
lignant condition. Thus, the incidence of KA but not
of SCC arising in HS in the axilla might support the
hypothesis that KA is a less malignant version of SCC.

Our case of a KA with atypical morphology
occurring in a non-sun-exposed site highlights the
similarity of genetic mutations observed in KA arising
from an inflammatory condition due to a likely
underlying germline mutation and those in classic
KAs arising on sun-exposed skin. Although axillary
HS is thought to be less prone to developing
malignancy, our case report shows that neoplasms
in axillary HS are possible, but the presentation may
be unusual. Given that the NOTCH1 pathway has
been reported to have a role in both HS and KA,
further studies are needed to explore whether
patients with HS may be at increased risk for KA.
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