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Introduction

Nuclear protein of the testis (NUT) carcinoma (NC) is a rare and aggressive neoplasm
that predominantly involves the thorax and the head and neck region. The hallmark of
this neoplasm is its non-descript, poorly differentiated morphology, immunohisto-
chemical mimicry and chemoresistance, leading to an almost invariably fatal outcome.
A 47-year-old gentleman presented with a history of hoarseness of voice for one month,
along with a recent development of shortness of breath. A CT scan showed the
presence of mass in the anterior mediastinum with impending superior vena cava
syndrome. Serum alpha-fetoprotein levels (AFP) and lactate dehydrogenase (LDH) were
raised, done on clinical suspicion of a germ cell tumor. On morphology, the tumor
showed a poorly differentiated phenotype with occasional foci resembling abrupt
keratinization. Immunohistochemistry was positive for AE1/3,p40 and p63; however,
markers for germ cell tumor, lymphoma, and small cell carcinoma were negative. The
diagnosis of NC was clinched by NUT immunohistochemistry. NC presenting with
raised AFP levels is an exceptional clinical scenario. To the best of our knowledge, this is
the first case to be reported from India.

Case Report

Nuclear protein of the testis (NUT) carcinoma (NC) is a rare
and aggressive neoplasm involving predominantly the tho-
rax and head and neck region. The hallmark of this neo-
plasm is the non-descript, poorly differentiated
morphology, immunohistochemical mimicry, and chemo-
resistance, leading to an almost always fatal outcome.
Earlier this entity was also known as midline NUT carcino-
ma due to its predeliction for midline location in the body. It
is commonly described in young adults, though it shows a
varied age predisposition.
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A 47-year-old gentleman presented with a history of hoarse-
ness of voice for 1 month and recent development of short-
ness of breath. Serum AFP (3,400IU/mL, normal range 0-
71U/mL)and LDH (663 U/L, normal range 120-246 U/L) were
raised and were ordered on clinical suspicion of a germ cell
tumor. Beta HCG levels were normal. Physical examination
revealed fullness in the right supraclavicular fossa. A CT scan
showed the presence of mass in the anterior mediastinum
with impending superior vena cava syndrome. A large mass
was noted in the anterior and superior mediastinum, mea-
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suring 58 x 54 x 77 mm. A Trucut biopsy was done. H&E-
stained sections showed extensive areas of necrosis. The
neoplasm was arranged in nests and sheets, with large
monomorphic cells having a high N/C ratio, vesicular nuclei,
and conspicuous nucleoli. Rare foci resembling abrupt kera-
tinization were noted. Fibrous areas between the tumor
nests showed the presence of inflammatory cells.

With the history of raised serum germ cell markers,
superior vena cava syndrome and a poorly differentiated
phenotype on morphology, a broad immunohistochemistry
(IHC) panel consisting of AE1/3, LCA, CD56, synaptophysin,
p40, p63, SALL4,CD117,CD5, CD30, and OCT3/4 was ordered.

Immunohistochemistry was diffusely positive for AE1/3,
p40, and p63; however markers for germ cell tumor, lym-
phoma, thymic carcinoma, and small cell carcinoma were
negative. A pathological diagnosis of poorly differentiated
squamous cell carcinoma and a clinical diagnosis of germ cell
tumor were included. This diagnostic conundrum was solved
by NUT immunohistochemistry, which demonstrated the
speckled nuclear staining pattern. The case was discussed
in multidisciplinary tumor board, Chemotherapy with Eto-
poside and Platinum based drugs could be offered to the
patient. Prognosis was explained to the patient, he refused
treatment at the present center.

Discussion

NC is a rare malignancy, the incidence of which is not
described. The most common site of involvement is the

thorax (50%), followed by the head and neck (40%). Other
than midline sites, locations such as bone and soft tissue,
bladder, orbit, salivary gland, kidney, brain, nasal septum,
etc. have been described in the literature.'~3 The neoplasm is
common in young adults with the median age of presenta-
tion varying between 22 and 68 years, is frequently seen in
midline locations and has no specific association with smok-
ing.% In normal cell, NUT is responsible for differentiation and
is found in post-meiotic spermatogones. In tumors, the
presence of the classic translocation (15, 19), causes juxta-
position of BRD4-NUTMI1, and the chimeric protein so
formed interferes with the balance of acetylation/deacety-
lation in the cells. The result is increased expression of
transcription factors like MYC, TP63, SOX2, which drive
cell proliferation and arrest differentiation.* Other less com-
mon partners in translocation with NUTM1 described are
BRD3, NSD3, ZNF532, and ZNF592.>®

Morphological clues to suspect this entity would be the
presence of poorly differentiated monomorphic cell morphol-
ogy in the thoracic/midline region, absence of an in situ
component, abrupt keratinization (juxta positioning of poorly
differentiated cells with differentiated keratinized squamous
islands), extensive necrosis, and intratumoral neutrophils,"’
few of these features were seen in the present case (~Fig. 1)

In the absence of the following features, the common
differential diagnoses include thymic carcinoma, small cell
carcinoma, germ cell tumor, non-Hodgkin lymphoma, and
Ewings’s sarcoma, in light of the clinical, morphological, and
biochemical paramaters.®®
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Fig. 1

(A) H&E stained slides showing sheets of monomorphic cells, showing high NC ratio and scant cytoplasm 400x. (B) Immunohis-

tochemistry stain for p63, diffuse positive staining noted 400x. (C) Immunohistochemistry SALL4 stain: negative expression 400x. (D) NUT
immunostain showing speckled staining pattern 400x. H&E, hematoxylin and eosin; NC, nuclear protein of the testis carcinoma; NUT, nuclear

protein of the testis.
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Immunohistochemistry finding are promiscuous with
several authors describing expression of AE1/3, p40, p63,
and synaptophysin commonly.>°~'" Other less commonly
described  expressions include LCA,'' D998
CD34,EMA,%11-12 cD138,3 101" AFP, and SALL4.% The diag-
nostic surrogate marker for the translocation is NUT by IHC
(clone:C52B1) or its demonstration by molecular modalities
(FISH/RT-PCR/NGS). IHC for NUT is a cheap and time-efficient
means of diagnosis with good sensitivity and specificity.'

In the present case, morphology with immunohistochem-
istry hinted toward squamous cell differentiation, and
markers were done to rule out thymic squamous cell carci-
noma. IHC with NUT steered the diagnosis toward NC.
However, this diagnosis failed to explain the high AFP levels
observed in the patient. Raised AFP levels have been de-
scribed in many tumors such as hepatocellular carcinoma,
non-seminomatous germ cell tumor, gastric carcinoma, co-
lorectal carcinoma with enteroblastic differentiation, Xp11
translocated renal cell carcinoma, etc'>: however none of
them could explain this clinico-pathological conundrum.

A literature review described the presence of raised AFP in
few cases of NC. This finding, though rare, has been described
in around 11 cases in world literature. Clinico-morphological
details of these are described in =Table 1. Apart from the
raised AFP levels, almost all of these patients presented with
raised LDH levels, metastatic disease, and a dismal outcome in
all cases. AFP levels seem to correlate with disease progression,
similarly LDH levels also correlate with disease burden.

The reason for the aberrant AFP levels is not known, the
hypothesis being that the cell of origin of these tumors is
from primitive neural crest-derived cells.'® The utility of AFP
can be in monitoring the course of disease and drug response.

The prognosis of these tumors is dismal and fatal in almost
all cases, with an average overall survival of 6.7 months.'> The
tumors are chemoresistant to a large group of drugs that are
part of the treatment for germ cell tumor and epithelial
malignancies. Further research on the response to histone
deacelytase inhibitors, which restore acetylation, and bromo-
domain and extraterminal inhibitors which act by inhibiting
bromodomain-acetyl histone binding, is underway.'°

Conclusion

The present case scenario highlights the rarity and the
diagnostic challenge these cases present. Correct diagnosis
is imperative for therapeutic and prognostic implications.

Patient Consent
Retrospective analysis and the identity of the patient is
not disclosed, hence consent not required.
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