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We present a rare case of NUT midline carcinoma of the thorax in a 7-year-old-male who pre-
sented with nonspecific abdominal pain. The patient was initially evaluated with an abdom-
inal ultrasound, which was negative, followed by an abdominopelvic CT that demonstrated a
partially visualized infiltrative mediastinal mass. Subsequent, chest CT showed a large, ag-

gressive appearing heterogenous middle mediastinal mass with pulmonary parenchyma,
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hilar, and posterior mediastinal invasion. Given its epicenter in the middle mediastinum
and its irregular and invasive appearance, the primary consideration was NUT midline car-
cinoma, subsequently confirmed on biopsy.

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

NUT midline carcinoma (NMC) is a poorly differentiated, very
aggressive tumor that primarily arises either in the head/neck
region or from the middle mediastinal compartment. Tho-
racic NMC is a rare malignancy with only a few hundred cases
reported in the literature. An analysis of 141 NMC patients
demonstrated a median age at diagnosis of 23.6 years with a
median overall survival after diagnosis of 6.5 months [1]. The
sites of origin of these patients were 51% thoracic, 41% head
and neck, 6% bone or soft tissue, and 1% other [1]. Males and
females were similarly affected with females comprising 52%
of the patients. There have been different genetic NUT fusion
types identified with differences in prognostic timeline based

on anatomic site and fusion type. However, regardless of fu-
sion type, thoracic origin is associated with the worst survival
[1]. Although very few cases have been reported, it is believed
to be underdiagnosed due to its poor differentiation, with 1
study finding that 3.5% of the cases examined involving poorly
differentiated carcinomas or unclassified mediastinal malig-
nancies showed nuclear NUT expression [2].

Case report

A previously healthy 7-year-old male presented to his local
emergency department with epigastric abdominal pain that
was “poking” in nature and extended like a band to his right
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Fig. 1 - Contrast enhanced CT scan of the abdomen and pelvis at initial presentation to the ED. (A) Coronal CT demonstrates
a partially visualized, large heterogenous mass involving the right lung base. (B) Axial CT demonstrates the mass with its
epicenter located in the middle mediastinum and associated hilar (arrow) and posterior mediastinal invasion.

upper quadrant. The pain began the previous night, was worse
with movement, and made it difficult to sleep. There was 1
episode of non-bloody emesis on the way to the ED. His mother
reported that he had a poor appetite and lower energy for 1
week and had been getting short of breath with activity re-
cently.

Upon arrival at the emergency department, he was tachy-
cardic to 144 and initial physical exam demonstrated right-
sided abdominal tenderness with guarding. Initial laboratory
results showed leukocytosis (15.1 WBC count) with a left shift.
There was also mild hypochloremia and hypocalcemia.

Initial ultrasound of the appendix and complete abdomi-
nal ultrasound demonstrated no sonographic abnormality. A
computed tomography (CT) scan of the abdomen and pelvis
was then ordered and demonstrated a partially visualized
large heterogeneously enhancing mass centered in the mid-
dle mediastinum concerning for malignancy (Fig. 1). For fur-
ther evaluation, a chest CT scan was obtained which showed
the epicenter of the lesions located anterior to 1 cm poste-
rior to the anterior border of the vertebral body, confirming
that the lesion was middle mediastinal in origin. The mass
infiltrated into the mid and lower pulmonary parenchyma,
right hilum, and posterior mediastinum with scattered inter-
nal low-density areas throughout the mass (Fig. 2). The mass
encased and partially effaced the traversing right pulmonary,
hilar, and mediastinal vasculature as well as the suprahepatic
IVC and esophagus. There was encasement of the trachea and
mainstem bronchi with apparent occlusion of the bronchus
intermedius (Fig. 3). Given it’s CT appearance and compart-
ment of origin, differential considerations included NUT mid-
line carcinoma, lymphoma, metastatic disease, and fibrosing
mediastinitis.

Following the initial CT findings, the child was transferred
to our institution for further evaluation and treatment. Ad-
ditional laboratory tests were obtained which demonstrated
a markedly elevated Alpha-Fetoprotein of 167 (normal <8.4),
LDH of 665, and minimally elevated Beta-HCG.

CT guided soft tissue biopsy was performed with 8 core
biopsy samples obtained which were sent for laboratory ex-

Fig. 2 - Contrast enhanced CT scan of the chest at initial
presentation to the ED. (A) Axial CT demonstrates large,
middle mediastinal, heterogenous soft tissue mass with
involvement in the right lower and middle lobe
parenchyma, right hilum, and posterior mediastinum with
scattered low density/necrotic areas throughout the mass
(arrows). (B) Sagittal CT in lung windows demonstrates
airway compression on the right distal right mainstem
bronchus (arrow) by the soft tissue mass.

amination. Cytology of the middle mediastinal mass demon-
strated high-grade poorly differentiated carcinoma, consis-
tent with NUT carcinoma of the thorax. A whole-body PET/CT
was then ordered to assess the extent of the malignancy.
It redemonstrated the middle mediastinal mass which was
markedly FDG avid with a standardized uptake value (SUV)
max measuring 10.7. There were additional FDG avid right and
left paratracheal lymph nodes, including a left paratracheal
lymph node with an SUV max of 10.9. There was no osseous
or distant FDG avid metastatic disease. There was incidental
moderate concentric FDG uptake within the cecum and as-
cending colon with SUV max 7.4 which was suggested to rep-
resent physiologic uptake vs focal colitis. Based on the PET/CT
findings and pathology report, a PICC line was placed and a
chemotherapy regimen was initiated.



RADIOLOGY CASE REPORTS 17 (2022) 1549-1553

1551

Fig. 3 - Coronal CT of the chest at initial presentation to the
ED demonstrating encasement of the trachea and
mainstem bronchi with occlusion of the bronchus
intermedius (arrow).

Discussion

In this 7-year-old boy presenting with acute abdominal pain
incidentally found to have a large heterogenous middle medi-
astinal soft tissue mass. CT guided biopsy was performed, and
cytology as consistent with NMC of the thorax.

Although rare, NMC should be included in the differen-
tial for a radiographically infiltrative and rapidly aggressive
soft tissue mass, particularly of the head and neck or thorax
and mediastinum [3]. It is likely underdiagnosed and misdi-
agnosed in many circumstances secondary to poor differen-
tiation, lack of awareness of the diagnosis, and paucity of re-
ports in the medical literature. [2,4]. These lesions are classi-
cally described in young adults with a median age at the time
of diagnosis of 16-30 years, however they can occur in all age

groups [5]. Presenting symptoms of primary thoracic NMC are
nonspecific. In this case, there was a history of dyspnea on ex-
ertion; however, other case reports have included presenting
symptoms such as chest pain, cough, weight loss, lumbago,
and coxalgia [5,6]. The lumbago and coxalgia were likely sec-
ondary to biopsy-proven bony metastases to the lumbar spine,
femur, and pelvis [6]. As seen in this case, there can be an as-
sociation with elevated AFP which may lead to a misdiagnosis
of a germ cell tumor [7].

Secondary to rapid progression and late presentation, pri-
mary pulmonary NMC is often first visualized on chest radio-
graphs as a large pulmonary opacity. It can mimic or present
with lobar collapse and pleural effusion. CT is typically the
next modality used for evaluation of the nonspecific radio-
graphic findings. CT findings typically include a large het-
erogenous primary soft tissue mass that is locally aggressive
and encasing surrounding structures with involved mediasti-
nal and hilar lymph nodes and internal hypoattenuation sec-
ondary to necrosis and hemorrhage [4,5,8]. Calcifications may
be seen within the soft tissue mass; however, they are not clas-
sic for NUT carcinoma [4]. A review of 7 cases demonstrated
predilection for the lower lobes as well as right sided involve-
ment in 5 of the cases. The contralateral lung was spared in all
of the cases other than trace pleural effusions [8]. In a study
of 10 patients with NUT midline carcinoma of the lung, the
tumors had a mean attenuation of 64 Hounsfield Units (HU)
on contrast-enhanced CT scans with a mean net contrast en-
hancement value of 26 HU [10] (Figs. 4-6).

MRI has been shown to be helpful in staging thoracic tu-
mors, such as NUT carcinoma, as it can more easily delineate
invasion into surrounding structures such as neuro-vascular
or chest wall involvement [4]. Classically, NUT carcinoma will
have low signal on T1-weighted images and intermediate-
high signal on T2 weighted images with heterogenous en-
hancement [4].

PET/CT is helpful to evaluate for distant metastases which
may be seen in cases of NUT carcinoma with bone metastases
seen most commonly and often presenting as lytic lesions [8].
Other sites of metastases include subcutaneous soft tissue,
liver, and retroperitoneal lymph nodes [8]. Primary NUT car-
cinoma as well as metastatic lesions will be FDG avid, with a
range of 5-40 maximum SUVs and a mean of 12 in 1 study [10].

Fig. 4 - (A) Coronal CT of the chest demonstrating abutment of the descending aorta (arrow) by the middle mediastinal soft
tissue mass. (B) Sagittal CT of the chest demonstrating abutment of the left atrium (arrow) by the soft tissue mass.
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Fig. 5 - (A) Coronal and (B) Axial PET/CT demonstrating avid FDG uptake within the middle mediastinal mass. SUV max

measured 10.7.

Fig. 6 - (A) FDG PET/CT MIP demonstrated avid uptake
within the middle mediastinal mass. There is also focal
uptake within the cecum and ascending colon (arrow)
which may represent physiologic uptake vs
infectious/inflammatory etiology. Physiologic uptake
within the brain, kidneys, and bladder is also visualized. (B)
Axial FDG PET/CT imaging demonstrating an FDG avid left
paratracheal lymph node (arrow) with SUV max measuring
10.9. Multiple other FDG avid paratracheal lymph nodes are
not visualized on this image.

NMC has a poor overall survival prognosis, with primary
pulmonary NMC having the poorest prognosis. It is a fa-
tal disease typically within the first year after diagnosis.
There are currently no standardized treatment guidelines,
however, management methods have included chemother-
apy regiments initially developed for other cancers, surgical
resection followed by radiotherapy, and molecular therapy.
Use of a bromodomain and extra-terminal inhibitor targeting
OTX015/MK-8628 in 4 patients demonstrated dramatic clinical
and radiologic response with regression of the primary tumor
in 2 of the 4 cases with overall survival of 19 and 18 months
in those 2 cases as well as stable disease in 1 other case [9].
Early diagnosis and immunochemical testing are important

for overall survival prognosis and may allow for use of targeted
molecular therapies.

Conclusion

NUT carcinoma of the thorax is a rare, aggressive tumor that
is likely under- and misdiagnosed. Presenting symptoms are
typically nonspecific. However, imaging can be very helpful as
imaging features are relatively characteristic and include mid-
dle mediastinal origin as well as its infiltrative and aggressive
appearance out of proportion to other mediastinal processes.
Knowledge of this entity is important as imaging often is more
suggestive of the ultimate diagnosis given that histologic eval-
uation may not provide an accurate diagnosis. NMC should be
included in the differential of a rapidly progressive, aggressive
appearing tumor of the mediastinum and can occur in all ages,
although young adults are classically described.

Patient consent

Written informed consent for the publication of this case was
obtained from the patient and his legal guardian.

REFERENCES

[1] Chau NG, Ma C, Danga K, Al-Sayegh H, Valentina N,
Barrette R, et al. An anatomical site and genetic-based
prognostic model for patients with nuclear protein in testis
(NUT) midline carcinoma: analysis of 124 patients. JNCI
Cancer Spectrum 2020;4(2):pkz094.

[2] Evans AG, French CA, Cameron M]J, Fletcher CDM,
Jackman DM, Lathan CS, et al. Pathologic characteristic of
NUT midline carcinoma arising in the mediastinum. Am J
Surg Pathol 2012;36(8):1222-7.

[3] Bair RJ, Chick JF, Chauhan NR, French C, Madan R.
Demystifying NUT midline carcinoma: radiologic and


http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0001
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0001
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0001
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0001
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0001
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0001
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0001
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0001
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0002
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0002
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0002
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0002
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0002
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0002
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0002
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0002
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0003
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0003
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0003
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0003
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0003
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0003

RADIOLOGY CASE REPORTS 17 (2022) 1549-1553

1553

pathologic correlation of an aggressive malignancy. AJR Am J
Roentgenol 2014;203(4):W391-9.

[4] Virarkar M, Saleh M, Ramani NS, Morani AC, Bhosale P.
Imaging spectrum of NUT carcinomas. Clin Imaging
2022;202(67):198-206.

[S] Rosenbaum DG, Teruya-Feldstein ], Price AP, Meyers P,
Abramson S. Radiologic features of NUT midline carcinoma
in an adolescent. Pediatr Radiol 2012;42:249-52.

[6] Tanaka M, Kato K, Gomi K, Yoshida M, Niwa T, Aida N. NUT
midline carcinoma report of 2 cases suggestive of pulmonary
origin. Am ] Surg Pathol 2012;36(3):381-8.

[7] Agaimy A, Haller F, Renner A, Niedermeyer ], Hartmann A,
French CA. Misleading germ cell phenotype in pulmonary
NUT carcinoma harboring the ZNF532-NUTM1 fusion. Am J
Surg Pathol 2021 Epub ahead of print. PMID: 34232599.
doi:10.1097/PAS.0000000000001774.

[8] Polsani A, Braithwaite KA, Alazraki AL, Abramowsky C,
Shehata BM
.NUT midline carcinoma: an imaging case series and review
of literature. ] Thorac Oncol 2015;10(6):951-9.

[9] Stathis A, Zucca E, Bekradda M, Gomez-Roca C, Delord JP,
Rouge T, et al.

Clinical response of carcinomas harboring the BRD4-NUT
oncoprotein to the targeted bromodomain inhibitor
OTX015/MK-8628. Cancer Discov 2016;6(5):492-500.

[10] Chang Al Kim TS, Han J, Kim TJ, Choi JY. NUT midline
carcinoma of the lung: computed tomography findings in 10
patients. ] Comput Assist Tomogr 2021;45(2):330-6.


http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0003
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0004
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0004
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0004
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0004
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0004
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0004
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0005
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0005
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0005
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0005
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0005
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0005
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0006
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0006
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0006
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0006
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0006
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0006
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0006
https://doi.org/10.1097/PAS.0000000000001774
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0008
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0008
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0008
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0008
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0008
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0008
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0009
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0009
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0009
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0009
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0009
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0009
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0009
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0009
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0010
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0010
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0010
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0010
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0010
http://refhub.elsevier.com/S1930-0433(22)00080-2/sbref0010

	NUT carcinoma of the thorax in a 7-year-old child
	 Introduction
	 Case report
	 Discussion
	 Conclusion
	 Patient consent
	 References


