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Nuclear Protein of the Testis Midline Carcinoma
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Abstract

Nuclear protein in testis (NUT) carcinomas are rare aggressive carci-
nomas characterized by chromosomal rearrangement that involve the
gene encoding the NUT. This carcinoma was recognized in the thymus
in 2004 WHO classification as a carcinoma with t(15;19) translocation,
and it is also referred to as NUT carcinoma. However, currently, there
is still sparse information about this entity which is treated as a very
aggressive carcinoma with a median survival of 7 months. We report
a case of a 20-year-old man with an aggressive growing pulmonary
mass in the upper left lobe associated with bone metastasis. The bron-
chial and bones metastases biopsies presented a basaloid squamous
cell carcinoma, which precipitated the examination for translocation
t(15:19) and immunocytochemical study, both presenting positive re-
sults, which allowed establishing the diagnosis of NUT carcinoma.
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Introduction

Nuclear protein in testis (NUT) carcinomas are malignant epi-
thelial neoplasias, characterized by chromosomal rearrange-
ments in the gene encoding the NUT protein. It involves pa-
tients of different age groups, from newborns to 78 years of
age. No significant difference in incidence according to gender
or race, or association with any etiologic agent, was reported.
Genetically, in NUT carcinomas, only a translocation is suf-
ficient for the appearance of the lesion. Two-thirds of the cases
are associated to t(15; 19) translocation, which conditions a
fusion between the gene encoding the NUT protein and BRD4
(“bromodomain-containing protein 4”).

It is a rare entity, with few cases described in the literature,
and about 63 cases were described [1].

The form of presentation is extremely variable with the
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location of the lesions, being caused mainly by the mass effect
of the lesion. In the majority (66%) of the cases, they have
already metastasized at the time of diagnosis. The definitive
diagnosis is performed by karyotype analysis with demonstra-
tion of the translocation, or by identifying the fusion genes,
through polymerase chain reaction (PCR) or in sifu hydrolysis.
However, these methods are not easily accessible in most hos-
pital settings. The prognosis has been invariably fatal, with the
mean survival time estimated at 6 - 7 months in most series,
although some refer to 9 - 10 months.

Case Report

A 20-year-old man presented to the emergency department
for a lower back pain, of sudden onset, worsened with move-
ments, without irradiation and with pleuritic chest pain in the
left hemithorax, which improved after administration of non-
steroidal anti-inflammatory drugs (NSAIDs).

He was a smoker of 4 - 5 cigarettes per day, did not take
any medications and denied alcohol or drugs abused.

In the family history, we highlight the fact that he had a
brother who died at the age of 24, with a large mediastinal
mass diagnosed a Ewing’s sarcoma.

On physical examination, the patient presented pain on
mobilization and palpation of the left costal margin, lumbar
spine and pelvis and, decreased of pulmonary sounds in the
left hemithorax, without other auscultatory changes in the pul-
monary parenchyma.

Serum analyses only revealed an increase of lactate dehy-
drogenase (475 U/L), being the rest of the study without renal
dysfunction (urea 23 mg/dL, creatinine 0.9 mg/dL), without
ionic alterations (potassium 3.8 mmol/L, sodium 144 mmol/L,
corrected calcium 9.8 mg/dL, phosphorus 3.4 mg/dL), nega-
tive C-reactive protein and complete blood count within nor-
mal values. The human chorionic gonadotrophin hormone and
alpha-fetoprotein were researched, which were both normal (>
1.0 mIU/mL and 2.07 ng/mL, respectively).

A large mediastinal hypotransparency on the left side (Fig.
la) was revealed in the chest radiograph. For a better clarifica-
tion of this image, a computed tomography (CT) of the chest
revealed a pulmonary mass in the left upper pulmonary lobe,
in contact with the aorta and the left pulmonary artery, medias-
tinal lymph nodes and bone metastases in the sternum and left
costal arch (Fig. 1b). In the abdomen and pelvis, secondary
lesions in the spine and iliac bone were observed in the CT
scan (Fig. 1c, d).

The bone scintigraphy showed pathological foci in bilat-
eral iliac bone, sternum, second and fifth left costal arches and
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Figure 1. (a) Chest radiograph of a large mediastinal hypotransparency on the left side. (b) A chest computed tomography (CT)
of a pulmonary mass in the left upper pulmonary lobe, in contact with the aorta and the left pulmonary artery, mediastinal lymph
nodes and bone metastases in the sternum and left costal arch. (c, d) CT scan of secondary lesions in the spine and iliac bone

in the abdomen and pelvis.

the right lesser trochanter (Fig. 2).

In the bronchofibroscopy, the upper division of the left lobar
bronchus was total blocked by an endobronchial mass. Bron-
chial histological exam revealed a presence of ciliated cells of
bronchial lining, alveolar macrophages, keratinized pavement
cells and small cell stratified clusters, with poorly defined cy-
toplasm, poorly defined and rounded nuclei with fine chromatin
and apparent small nucleoli. Due to the age of the patient and
histological characteristics, an immunocytochemical study was
performed, using anti-NUT monoclonal antibody which showed
intense and diffuse nuclear positivity, thus demonstrating that
this carcinoma was associated with translocation (15;19).

The histological examination of fragments of bone lesions
of right iliac bone and sternal demonstrated dense fibrous tis-
sue involved by the neoplasm with features that were overlap-
ping with those identified in the histological examination of
endobronchial tumor biopsy. The immunocytochemical study
using the anti-NUT monoclonal antibody also demonstrated
intense and diffuse nuclear positivity.

On the 10th day of hospitalization, the patient developed
paralysis of the lower limbs associated with urinary reten-
tion in need of urinary catheter placement and uncontrolled
pain. In a group decision, it was decided to perform palliative
radiotherapy directed to D10 (site of spinal compression/de-
struction). After having completed 10 sessions of radiotherapy,
improvement of the neurological and pain complaints was ob-
served, with bladder sphincters recovery and an improvement
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in lower limb mobility.

After interdisciplinary discussions, the patient was sub-
mitted to a cycle of palliative chemotherapy with carboplatin
and gemcitabine.

The outcome of this case was unfortunately fatal once the
patient died 5 months after diagnosis.

Discussion

The term NUT midline carcinomas (NMCs) was used because
this cancer is defined by rearrangement and translocation in the
genes of NUT protein, and most of these tumors (about 90%)
arise from midline anatomic sites [2, 3]. NMC is named for its
tendency to involve midline structures [1].

The NUT carcinoma was recognized in the thymus in
2004 WHO classification as a carcinoma with t(15;19) translo-
cation, and it is also referred to as NMC [4].

Although it was originally thought to be a disease of chil-
dren and young adult, which is a reflection of the systematic
research of neoplasms in young children, cases on new-borns
to 78 years were described. Even so, most of those cases are
found around the age of 15 years old, with 50% of the cases
appearing over the age of 20 years old, and it seems to affect
males and females equally [5].

A single translocation results in tumor transformation,
classically characterized by the translocation involving chro-
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Figure 2. The bone scintigraphy showing pathological foci in bilateral iliac bone, sternum, second and fifth left costal arches and

the right lesser trochanter.

mosomes 15 and 19, t(15:19), in two-thirds of the cases, with
the juxtaposition of BRD4 (19p13.1) and NUT (15q14) genes,
that result in a BRD4-NTU fusion product [2, 6]. The fusion
protein seems to block the epithelial and squamous differentia-
tion.

Fewer than 63 of NUT carcinomas have been reported in
the literature [1]. Several factors contribute to its apparent rar-
ity: insufficient reporting, underdiagnosis, being a relatively
new entity, age bias, and non-specific morphology.

The clinical symptoms are non-specific and include dysp-
nea, chronic coughing, nausea, pains from metastasis in bones
and chest or shoulder pain [7]. They are also based in the loca-
tion of the tumor and it is related mainly to the mass effect. At
the time of diagnosis, metastases may present, with the bones
being the most common site of extrathoracic involvement [7, §].

There are no specific radiological signs, except for the
suggestion of necrosis, confirmed in rare dissected specimens,
which also show hemorrhagic areas. Histologically, it is com-
posed of layers of small to medium cells, monotonous, with ir-
regular nuclei and prominent nucleoli, and frequent images of
mitosis and apoptosis. Squamous differentiation, cystic trans-
formation and reaction with anti-keratin antibodies, mainly the
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CK7, often occur.

The differential diagnosis for NUT carcinoma includes un-
differentiated carcinomas and poorly differentiated squamous
cell carcinomas. It includes pediatric small cell tumors (primi-
tive neuroectodermal tumor, rhabdomyosarcoma, desmoplastic
small round cell tumor), melanoma, olfactory neuroblastoma,
high-grade hematologic malignancies, endocrine carcinomas
and other undifferentiated or poorly differentiated carcinomas.
NUT carcinomas are monomorphic, poorly differentiated car-
cinomas with varying degrees of squamous differentiation, and
they can mimic other undifferentiated neoplasms such as germ
cell tumors, Ewing’s sarcoma or lymphoma.

The diagnosis is made by demonstrations of expression of
the NUT-fusion protein using a monoclonal antibody to NUT
for immunohistochemistry (sensitivity 87% and specificity and
positive predictive value 100%), and confirmation of the fusion
(BRD-NUT or NUT-variant) by fluorescent in situ hybridiza-
tion or reverse transcriptase-polymerase chain reaction [6].

Patients have been receiving chemotherapy, in different
combinations, without success, assuming natural chemoresist-
ance. The radiotherapy has a palliative role and, more rarely, a
neoadjuvant one, due to its low resectability.
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In this patient, an urgent radiotherapy was used due to
the compression of the spinal cord, continuing with palliative
chemotherapy.

Currently, there is no defined therapy for this entity, in ad-
dition, durante to the aggressiveness and rapid tumor growth,
surgical removal is not feasible. Apparently, the best option
seems to be the combination of gemcitabine, docetaxel and
cisplatin. The administration of suberoylanilide hydroxamic
acid and extra-terminal proteins inhibitors is promising but
further data are required [9].

The outcome has been invariably fatal despite the promis-
ing target therapies currently tested in clinical trial. The aver-
age survival rate still is between 6 and 7 months.
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