CASE REPORT

Cutaneous metastasis of nuclear protein of
the testis carcinoma: A new presentation

®

Check for
updates

of a rare entity

Michelle Toker, BS," Jose A. Jaller, MD," Pooja Srivastava, MD,” Adam J. Gersten, MD," Bijal Amin, MD,"" and
Breanne Mordorski, MD*

Key words: carcinoma; cutaneous metastasis; fusion gene; immunohistochemistry; metastatic; midline
carcinoma; neoplasm; nuclear protein of the testis; NUT carcinoma; NUTM1; oncology.

INTRODUCTION

Nuclear protein of the testis (NUT) carcinoma
(NC), which is also known as NUT midline carci-
noma, is a rare, poorly-differentiated, highly aggres-
sive carcinoma characterized by rearrangement of
the NUT midline carcinoma family member 1 gene.
First described in 1991, the majority of cases demon-
strated a t(15;19) translocation resulting in a
Bromodomain containing 4-NUT fusion oncogene,
which binds chromatin, thereby inhibiting squamous
differentiation. In recent years, additional NUT
midline carcinoma family member 1 fusion partners
have been identified such as BRD3, NSD3, ZNF532,
and ZNF592, among others."” NCs have been
described in children and adults, and although they
frequently arise in midline structures, such as the
thorax, head, and neck, they have also been
described in nonmidline structures, such as the
kidneys and pancreas. The disease is often metastatic
at the time of diagnosis, and in several cases, the
primary tumor site cannot be identified." The fre-
quency of NC cutaneous involvement is unclear.
There has been at least 1 published case of primary
cutaneous NC, and 3 cases of NC with cutaneous
metastases.”” We present an additional case of NC
metastatic to the skin presenting as a solitary nodule.

CASE PRESENTATION
A 49-year-old man with coronary artery disease,
hypertension, and a 29-pack-a-year smoking history

Abbreviations used:

IHC: immunohistochemical
NC: NUT carcinoma
NUT: nuclear protein of the testis

was evaluated by the inpatient dermatology service for
a solitary nodule on the back. Two years prior to
presentation, he received a diagnosis of renal cell
carcinoma and was treated with nephrectomy. Months
after his renal cell carcinoma diagnosis, chest
computed tomography results demonstrated inci-
dental lung nodules, and lung biopsy revealed a 3-
cm carcinoma of the left upper lobe with lymphatic
and visceral pleural invasion. The tumor exhibited a
high-grade basaloid appearance with areas of necro-
sis, which did not resemble the patient’s chromophobe
renal cell carcinoma (Fig 1, A). Immunohistochemical
(THO) staining results were positive for p40 and NUT,
focally positive for CK7, pax8, and CD56, and negative
for TTF-1, Napsin-A, CK20, chromogranin, and syn-
aptophysin (Fig 1, B). Positron emission tomography
and computed tomography revealed notable hilar
disease with bronchial obstruction, as well as right
adrenal and diffuse bony metastasis. He had been
undergoing chemotherapy with ifosfamide and etopo-
side and received radiation for metastases to the femur.
Physical examination revealed a solitary 1.8-cm firm,
round, nontender, violaceous nodule on the lower
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Fig 1. A, Hematoxylin and eosin-stained section of the lung specimen showing high-grade
tumor cells and areas of necrosis. B, Lung tumor cells showing strong nuclear positivity for NUT
immunohistochemical stain. NUT, Nuclear protein of the testis. (A, Hematoxylin and eosin-
stain; B, immunohistochemistry; original magnifications: A and B, X20).

Fig 2. Violaceous nodule on the lower portion of the left side of the back in the setting of
metastatic NUT carcinoma. A, Clinical photo. B, clinical photo close-up. NUT, Nuclear protein
of the testis.

portion of the left side of the back (Fig 2). Punch
biopsy results of the lesion was consistent with a
metastasis of the underlying NUT carcinoma and
revealed high-grade tumor cells with basaloid nuclei
in the dermis (Fig 3). Shortly after, the patient
succumbed to respiratory failure.

DISCUSSION

Few cases of NC have been reported to date,
although reporting patterns suggest that the true
prevalence may be much higher than demonstrated
by the literature. Lack of testing for NC by clinicians
and pathologists is frequently cited as a barrier to
diagnosis, as well as clinical trials, for this typically
fatal condition, which carries a median survival of 6
to 9 months."*"

Well-described reports of NC are also lacking in the
dermatology literature. Among the aforementioned
reports with cutaneous involvement, 2 have included
clinical descriptions.”” One report described an 11-
year-old girl with NC of the pleura in whom pink-red
dermal papules, plaques, and nodules subsequently
developed on the right side of her neck, chest, and
flank, prior to initiation of treatment.” Another report
described a 48-year-old male smoker with NC of the
lung treated with chemotherapy and radiation in
whom a persistently painful skin-colored to erythem-
atous dermal plaque developed with grouped, tender
nodules on the right side of the back/flank.” In
contrast, our patient exhibited a solitary nontender,
violaceous nodule. He also had a similar tumor origin
site and smoking history to the second prior case;
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however, NC is currently not believed to be associated
with any particular risk factors, including smoking,
family history, environmental exposures, or infectious
agents."”"

Despite the lack of distinctive clinical findings and
histopathologic features, the diagnosis is relatively
uncomplicated. Outside of the testes, NUT expression
is rare; therefore, IHC staining for NUT with =50%
nuclear positivity has been used to diagnose NC. When
evaluating cutaneous lesions suspicious for NC, one
should also keep in mind that NUT midline carcinoma
family member 1 fusion genes have been reported in
some poromas and porocarcinomas.9 IHC staining to
rule out NC diagnosis should be considered for
carcinomas with poorly-differentiated sheets of
small-to-medium monomorphic cells, with or without
squamous differentiation, which lack glandular differ-
entiation or viral etiology. Involvement of midline
structures can be supportive, but not required, and
cases of unknown primary tumor should certainly be
considered." Although fluorescence in situ hybridiza-
tion or next-generation sequencing are not required to
confirm the diagnosis, these can be used to identify the
gene fusion partner, which may have prognostic and
therapeutic implications."” It is theorized that the
fusion partner, rather than tumor morphology or
immunohistochemistry, may best determine the clin-
ical behavior of the tumor. For instance, the NSD3 and
BRD3 fusion partners have been associated with better
overall survival compared with Bromodomain con-
taining 4.’

When a patient with known NUT carcinoma pre-
sents with a new skin lesion, dermatologists and
dermatopathologists should be mindful of potential
NC cutaneous  presentations and  general
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Fig 3. Skin punch biopsy of the lower portion of the left side of the back. A, Hematoxylin and
eosin-stained section showing sheets of tumor cells in the dermis and (B) high-grade tumor cells
with basaloid nuclei. (A and B, Hematoxylin and eosin-stain; original magnifications: A, X20; B,
X200).

histopathologic features, as well as diagnostic testing
via IHC staining for NUT. At this time, NC portends a
grim prognosis and available treatments, including
surgery, radiation, and various chemotherapies, are
largely unsatisfactory for the majority of patients. With
increased awareness and testing, more cases of NC can
be accurately diagnosed, and potentially support the
development and comparison of new therapies.
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