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Abstract
NUT carcinoma (NUT-C) is a relatively new malignancy that was recently listed in the 4th edition of the WHO Classifica-
tion of Head and Neck Tumors in 2017. NUT carcinoma is a rare, aggressive, poorly differentiated carcinoma genetically 
defined by chromosomal rearrangement of the nuclear protein in testis (NUTM1) gene. The prognosis is extremely poor, 
with a mean survival < 1 year. Recent publications suggest a multimodality treatment approach. In the existing literature, 
only a few reports of sinonasal NUT-C have been reported. Sinonasal NUT-C is considered a very rare entity, but because 
of its recent inclusion as a head and neck malignancy, its true prevalence is unknown. We report the case of a 56-year-old 
woman with NUT-C of the sinonasal cavities. In the case reported, the coexistence of Coronavirus disease 2019 (COVID-
19)-related nasal congestion delayed the diagnosis of NUT-C. Clinical presentation, diagnosis and treatment modalities are 
discussed together with a review of the literature.
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Introduction

NUT carcinoma (NUT-C) is a rare, aggressive, poorly dif-
ferentiated carcinoma, often with evidence of squamous dif-
ferentiation, which is genetically defined by chromosomal 
rearrangement of the nuclear protein in testis (NUTM1) gene 
[1]. NUT-C harbors a typical somatic t(15:19) translocation, 
where the NUTM1 gene on chromosome 15 is fused to the 
BRD4 (bromodomain-containing protein 4) gene on chro-
mosome 19 to form the BRD4-NUT fusion oncogene [2, 3]. 
Less frequently, the NUTM1 gene is fused to a different part-
ner gene, the BRD3 gene or other NUT variant rearrange-
ments [4]. Historically, NUT-C was known as NUT midline 
carcinoma, as most cases arise in the midline structures of 
the head, neck and thorax. Currently, it is recognized that 

the nasal cavities and paranasal sinuses are most commonly 
involved [1].

The prognosis is extremely poor, with a mean sur-
vival < 1 year (6.7 months on average) [5]. There is a pau-
city of literature regarding the treatment of NUT carcinoma; 
therefore, NUT-C represents a challenge for providers. Most 
of the recent publications suggest a multimodality approach 
combining surgery, radiotherapy and chemotherapy [6].

Herein, we report a case of a 56-year-old woman affected 
by NUT carcinoma of the nasal cavity and a history of 
COVID-19 pneumonia. Diagnosis delay and treatment 
are discussed and compared with previous reports in the 
literature.

Case Report

A 56-year-old woman was diagnosed with COVID-19 on 
the basis of positive nasopharyngeal swabs and radiologi-
cal findings (i.e., bilateral ground-glass opacities predomi-
nately in the lower lobes of the lungs). She had an indolent 
course characterized by low-grade fever, fatigue, cough, 
nasal congestion and hyposmia. Nasal congestion persisted 
after recovery, and she attributed her symptoms to the recent 
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infection. She was referred to our otolaryngology clinic 
because of the appearance of right epiphora, epistaxis and 
nasal vestibule swelling, in addition to persistent ipsilateral 
nasal obstruction. Clinical history was negative for wood/
leather dust exposure or tobacco habits. On examination, a 
violaceous hemorrhagic mass occupied the right nasal fossa, 
laterally dislocating the right nostril, with negative neck pal-
pation. Fiberendoscopy showed no involvement of the naso-
pharynx or contralateral nasal cavity. A computed tomogra-
phy (CT) scan revealed a soft-tissue-density mass occupying 
the entire right nasal cavity with bone erosion but no cranial 
base or orbital extension (Fig. 1). On histology, the lesion 
was composed of sheets of poorly differentiated neoplas-
tic cells with round nuclei and scant cytoplasm (Fig. 2a), 
which focally showed abrupt areas of keratinization (Fig. 2b, 
arrow). En masse necrosis was present. Neoplastic cells were 
immunoreactive with pankeratin (Fig. 2c), p16 and p53. Due 
to the peculiar morphological appearance, staining with the 
NUT monoclonal antibody (clone C52B1) was performed 
with strong nuclear immunoreactivity (Fig. 2d, inset at 

higher magnification). A diagnosis of NUT carcinoma was 
therefore made.

Possible dura or periorbital involvement was ruled out by 
magnetic resonance imaging (MRI) (Fig. 3a, b). A positron 
emission tomography (PET)-CT scan ruled out metastatic 
disease (Fig. 3c). Three weeks after admission, the patient 
underwent centripetal endoscopic resection. It must be noted 
that at the time of surgery, the lesion had grown further, 
causing marked swelling of the nasal vestibule (Fig. 4). The 
procedure started with debulking of the tumor, followed by 
right medial maxillectomy, anteroposterior ethmoidectomy, 
sphenoidotomy and Draf IIa frontal sinusotomy. Careful 
removal of the entire mucosa near the neoplasm was per-
formed, and surgical margins were carried out. Moreover, 
the right lamina papyracea was removed to ensure free surgi-
cal margins. The suspected site of origin was identified at the 
insertion of the middle turbinate. The postoperative imag-
ing is reported in Fig. 3d. The postoperative period passed 
without complications. Bilateral adenomegalies appeared at 
Robbins level II, and fine-needle aspiration with cytological 

Fig. 1   CT scan of nose and 
paranasal sinuses. a Bone dem-
ineralization of ethmoidal cells 
and the medial maxillary sinus 
wall in axial section with a bone 
window. b Soft-tissue-density 
mass occupying the entire right 
nasal cavity in axial section 
with a soft-tissue window. 
c Bone demineralization of 
ethmoidal cells, turbinates, and 
the uncinate process in coronal 
section with a bone window. d 
Opacification of the maxillary 
sinus in coronal section with a 
soft-tissue window
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examination confirmed the metastatic nature on the right 
side. The patient was promptly administered chemoradiation 
with cisplatin (100 mg/m2 i.v. every 21 days, 3 cycles) and 
intensity-modulated radiation therapy (IMRT) with 3 differ-
ent fields of intensity (60 Gy to the surgical field and right 
Robbins level II, 59.4 Gy to areas at risk of microscopic dis-
ease, 54 Gy to lower risk lateral cervical and retropharyngeal 
lymph node stations, and additional boosts of 4 Gy to the 
surgical field and 6 Gy to the left Robbins level II).

Local recurrence was noted within 1 month. Then, ver-
tebral and liver metastases appeared, and the patient died 
6 months later.

Discussion

Epidemiology

NUT-C is a relatively new malignancy, as it was recently 
listed in the 4th edition of the WHO Classification of Head 
and Neck Tumors in 2017 [1]. In the existing literature, 
only a few reports of sinonasal NUT-C have been reported. 

NUT-C is considered a very rare entity, but the true preva-
lence in the head and neck is indeed unknown. Recently, 
Lee et al. [7] reported that NUT-C accounts for 2.9% and 
12.5% of poorly or undifferentiated carcinomas arising in 
the head and neck and sinonasal tract, respectively. Further-
more, the authors confirmed that the sinonasal tract repre-
sents the most common initial presenting site of the head and 
neck (73.4%), followed by the salivary glands (11%), larynx 
(7.3%), pharynx (4.6%), and oral cavity (3.7%). People of 
any age can be affected by a predilection for young adults 
and a slight female predominance. French [8] described a 
bimodal peak of incidence in the second and fifth decades. 
No association with HPV, EBV, other viral infections, smok-
ing or other environmental factors has been described yet 
[1]. The demographic data of our patient are in line with 
those described in the literature.

Clinical Course

NUT-C is characterized by an aggressive clinical course. 
Most patients present with locally advanced disease at diag-
nosis. Lymph node or distant metastases may be present in 

Fig. 2   Histological staining. Poorly differentiated high-grade carci-
noma (a) exhibiting focal areas of squamous differentiation (b) within 
wide areas of necrosis. Immunohistochemical staining was strongly 

positive with pankeratin (c) and NUT monoclonal antibodies (d inset: 
positive nuclei at higher magnification)
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half of patients at presentation, and if not initially evident, 
they often develop shortly after diagnosis [9]. As in our 
patient, the symptoms on presentation are nasal-related (i.e., 
rhinorrhea, epistaxis, nasal obstruction, facial pain or numb-
ness) and/or eye-related due to local invasion of the orbit 
(proptosis, diminished vision, periorbital swelling, eyelid 
edema) or lacrimal sac (epiphora) [10].

Delayed Diagnosis Due to COVID‑19

In the case reported, the coexistence of COVID-19-related 
nasal congestion delayed the diagnosis of NUT-C, since the 
patient was referred to an otolaryngologist only after the 
appearance of further symptoms, in particular nasal swelling 
and epiphora. This could be explained by two reasons: the 

Fig. 3   Imaging. a Mass occupy-
ing the right sinonasal cavities 
characterized by predomi-
nantly isointense signaling in 
T2-weighted images. b Hetero-
geneous contrast enhancement 
in T1-weighted images; pres-
ence of inflammatory stagnation 
within the right maxillary sinus. 
c Intense 18FDG-PET-CT scan 
signaling in the right nasal fossa 
(SUVmax 15.4). d Postsurgical 
defect in T2-weighted images 
at MRI

Fig. 4   Nasal vestibule swelling due to the rapid growth of the sinona-
sal malignancy
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patients and her family doctor attributed nasal congestion 
and hyposmia exclusively to COVID-19. Moreover, special-
ist visits were hardly achievable during the first peak of the 
pandemic due to the limitation of access to hospitals and 
clinics because of both the restriction of medical activities 
and patients’ fear of visiting hospitals. These issues con-
cern many medical fields and have been reported in several 
countries [11–13].

Radiology

The radiological features of NUT-C are not pathognomonic 
but are highly suggestive of an aggressive malignant process. 
NUT-C usually appears as a locally infiltrative/destructive 
mass, with frequent involvement of the orbit or anterior 
cranial base. On CT scan, NUT-C has been described as a 
near-muscle-density mass with faint mineralization within 
it, without dystrophic calcifications. On MRI, NUT-C has 
been previously described as a heterogeneous lesion with 
a predominantly hypointense signal in T1 and a hyperin-
tense signal in T2 images, with heterogeneous postcontrast 
enhancement [14–16].

Diagnosis

Although possibly suspected in conventional histological 
slides due to some typical morphological features, the diag-
nosis of NUT-C requires the demonstration of NUT gene 
rearrangement by molecular analysis, including fluorescence 
in situ hybridization (FISH), reverse transcriptase-PCR (RT-
PCR) or cytogenetic analysis, or by immunohistochemical 
analysis by using NUT monoclonal antibody C52 to demon-
strate the presence of diffuse (> 50%) nuclear immunoreac-
tivity for NUT. This method has been shown to be 100% spe-
cific and 87% sensitive for the diagnosis of NUT carcinoma 
[17]. The introduction of these diagnostic tests could explain 
the relative increase in the number of diagnosed cases. In 
fact, before its description, most cases were diagnosed as 
sinonasal undifferentiated carcinoma (SNUC) or poorly dif-
ferentiated squamous cell carcinoma [18].

Treatment and Prognosis

The prognosis of NUT-C is extremely poor, and NUT-C is 
resistant to conventional treatment modalities. Chau et al. 
[19] recently published a retrospective survival analysis of 
all cases of head and neck NUT-C in the International NUT 
Midline Carcinoma Registry. The authors reported a median 
overall survival (OS) of 9.7 months (range 6.6–15.6) and a 
2-year OS of 30% (95% CI 16–46%) and showed that upfront 
complete surgical resection with no residuum was associated 
with significantly improved survival. Conversely, chemo-
therapy and radiation alone were inadequate, even though 

both may be considered for adjuvant treatment. Complete 
surgical excision can be achieved in selected cases of sinona-
sal NUT-C, but it must be noted that microscopic residuum 
often persists despite the surgeon’s impression of radical-
ity. Therefore, multimodality protocols including aggres-
sive complete surgical resection followed by postoperative 
radiotherapy and/or chemoradiotherapy are usually advo-
cated. Clinical trials of bromodomain and extraterminal 
motif (BET) inhibitors [20] and histone deacetylase inhibi-
tors (HDACis) [21] are currently underway, and preliminary 
results are promising.
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