
RADIOLOGICAL CASE

Case Summary
An adult presented with a rapidly 

growing, painless bump over the left 
forehead, gradual loss of vision in the 
left eye, and poor medial peripheral 
vision. Physical examination revealed 
a large mass on the left forehead 
involving the left supraorbital region, 
extending into the eye. There was no 
ulceration, breach of overlying skin, 
or significant pain on palpation. 

Imaging Findings
Contrast-enhanced computed 

tomography (Figure 1) and magnetic 
resonance imaging (Figure 2) revealed 
an aggressive, enhancing, soft-tissue 
mass centered in the left ethmoid 
sinus. There was a significant interval 
increase in tumor size with increased 
mass effect and tumoral extension into 
the anterior cranial fossa on short-
term follow-up imaging (Figure 3). 

Excisional biopsy of the left frontal 
mass was performed. Hematoxylin 
& Eosin (H&E) staining demonstrat-
ed poorly differentiated cells, focal 
necrosis, and abrupt keratinizing of 
squamous cells while high-molecu-
lar-weight staining was positive for 
keratin and p63. Additional immu-
nohistochemical and fluorescence 
in situ hybridization testing were 

positive for NUT midline carcinoma.  
Radical chemoradiotherapy result-
ed in tumor shrinkage; the patient 
subsequently underwent radical 
craniofacial resection with flap 
reconstruction. Unfortunately, the 
patient developed cerebral abscesses 
and calvarial metastasis and passed 
away less than 9 months following 
initial presentation.  

Diagnosis 
NUT carcinoma. Differential 

diagnosis includes squamous cell 
carcinoma, and Ewing sarcoma, 
lymphoma, and sinonasal undiffer-
entiated carcinoma (SNUC).

Discussion
NUT carcinoma (NC) is charac-

terized by chromosomal rearrange-
ments that involve the gene encoding 
the NUT protein. Genetically, NC is 
defined by chromosomal rearrange-
ments involving the NUT gene on chro-
mosome 15q14. In 70% of cases, the 
NUT gene is fused to bromodomain 
extra-terminal (BET) gene BRD4 on 
chromosome 19p13.1, forming a 
BRD4-NUT fusion oncogene.1,2,3,5,9

In the remaining cases, NUT is 
fused to the closely related BRD3 
gene and other partner genes (NUT 
variant). NUT carcinoma was initially 
described in children and adoles-
cents, but there is an increasing fre-
quency of diagnosis in adults.8,10 The 

median age at diagnosis is 16 years 
(range, 0.1–78 years), with no predi-
lection for either sex.1,6,8,10 Actual NC 
incidence is unclear, and it is almost 
certainly underdiagnosed owing to 
the need for a specific (100%) and 
sensitive (87%) immunohistochemis-
try test for nuclear NUT expression. 
In fact, up to 18% of undifferentiated 
carcinomas of the head and neck are 
NC. Definitive diagnosis is not possi-
ble based solely on imaging, owing to 
the lack of pathognomonic imaging 
findings. However, a midline head 
and neck tumor with an infiltrative, 
aggressive appearance and rapid 
progression warrant including NC in 
the differential diagnosis.10 

No established and effective treat-
ment regimen exists for NC; various 
treatment paradigms include combi-
nations of surgery, chemotherapy, and 
radiotherapy. Chemo/radiotherapy 
alone is often inadequate. Aggressive 
initial surgical resection with clear 
margins, with or without postoperative 
chemo radiation, is associated with 
significantly increased survival.4, 6,7 
Targeted therapy with BET protein 
bromodomain inhibitors (acetyl his-
tone mimics) targeting BRD4-NUT are 
currently being used in clinical trials.7

Conclusion
NUT carcinoma should be con-

sidered in any poorly differentiated 
sinonasal carcinoma with aggressive 
imaging features and p63 positivity.
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Figure 3: Axial postcontrast CT one month after initial 
CT scan with an interval increase in tumor size and 
increased mass effect on the globe.

Figure 1. Axial (A) and coronal (B) postcontrast CT (soft-tissue algorithm) at presentation. Enhancing tissue arising from left frontal 
sinus with intraorbital (extraconal) and intracranial (extra-axial) extension. Bone algorithm image (C) shows bone destruction.

Figure 2. Axial T1 MRI (A), T2 (B), 
coronal (C) and (D) axial post-
gadolinium T1. Aggressive, expansile, 
enhancing soft-tissue mass centered 
in the left frontal sinus, with the 
destruction of the walls of the sinus 
and extension to the anterior cranial 
fossa, the extraconal compartment 
of the left orbit and subcutaneous 
tissue of the forehead.
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