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Abstract
Nuclear protein of the testis (NUT) carcinoma is a very rare cancer that occurs in relatively 
young patients. In this study, we experienced a case of laryngeal NUT carcinoma that followed 
a rapid course. A 22-year-old woman was diagnosed with supraglottic squamous cell carci-
noma, cT3N2bM0. She underwent chemoradiotherapy (CRT) (total dose, 70 Gy; 2 Gy × 35 Fr; 
80 mg/m2 every 3 weeks with CDDP) as a curative treatment and achieved a complete response. 
However, 3 weeks after the completion of CRT, she presented to the outpatient clinic com-
plaining of abdominal pain. Magnetic resonance imaging revealed a huge neoplastic lesion 
in the right ovary. Abdominal right adnexal resection plus partial retreatment was performed. 
The pathology of ovarian tumor was poorly differentiated squamous cell carcinoma, and NUT 
protein was positive. The laryngeal carcinoma was also positive for NUT protein; therefore, we 
diagnosed ovarian tumor is metastasis from supraglottic carcinoma. Peritoneal dissemination 
was observed in the early postoperative period. She was refractory to subsequent chemo-
therapy and had a rapid progression. Subsequently, CT showed further thickening of the peri-
toneum, increased ascites, and increased metastases. She died 32 weeks after initial diagno-
sis and 14 weeks after abdominal surgery. NUT carcinoma is difficult to diagnose without 
suspicion. Therefore, the possibility of NUT carcinoma should be considered in young patients 
with laryngeal carcinoma.
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Introduction

Laryngeal cancer is rare among young women but more common in men in their 60s and 
70s because of risk factors, such as smoking and drinking. Nuclear protein of the testis (NUT) 
carcinoma, which is positive for the NUT gene, has been attracting attention recently [1]. NUT 
carcinoma is characterized by a high supradiaphragmatic midline incidence in relatively 
young patients. Histopathologically, it resembles a poorly differentiated squamous cell carcinoma. 
Generally, NUT carcinomas are resistant to anticancer drugs. In this study, we report a case 
of NUT carcinoma in a woman in her 20s, who underwent chemoradiotherapy (CRT) for 
laryngeal cancer and developed CR with subsequent ovarian metastasis.

Case Report

The patient was a 22-year-old woman who had visited our department for a sore throat 
in the past 2 weeks. She had no history of smoking or alcohol consumption. She also had no 
history of exposure to secondhand smoke. Laryngoscopy revealed an ulcerated mass on the 
right laryngeal arytenoid (Fig. 1a). The vocal fold movement was good. Suspecting upper 
respiratory tract inflammation, antibacterial agents and steroids were administered; however, a 
laryngoscopy done 2 weeks later revealed an enlarged tumor. Blood tests at the first visit showed 
WBC 3560/µL (neutrophils 56.8%, lymphocytes 33.4%), CRP 0.01 mg/dL, SCC 0.9 ng/mL 

a

b

Fig. 1. Findings on initial examination. Ulcerated swelling in the right laryngeal arytenoid shown by laryn-
geal endoscopy (shown in a). SUVmax of the larynx (early 11.15, late 12.63), multiple SUVmax values of the 
right cervical lymph nodes (Lv II: early 6.02, late 6.79 Lv III: early 9.72, late 10.84), and FDG accumulation in 
pretreatment FDG-PET (shown in b).
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(<1.5 ng/mL), sIL-2R 239 U/mL (122-496 u/mL), and no inflammatory findings. A laryngeal 
endoscopic biopsy was performed under local anesthesia; however, no malignant findings 
were obtained. Therefore, a biopsy was performed under general anesthesia 4 weeks after the 
initial diagnosis.

On admission, her right vocal fold was fixed. Under general anesthesia, a biopsy of the 
right laryngeal arytenoid was obtained, and histopathological examination revealed possible 
squamous cell carcinoma with poorly differentiated or undifferentiated histology (Fig. 4a). 
Immunostaining was positive for pan-CK, CD34, p40, p53, and p16; negative for EBER, TTF-1, 
CD56, synaptophysin, and chromogranin. Fluorodeoxyglucose positron emission tomography 
(FDG-PET) showed FDG accumulation in the larynx and right neck with no other accumulations 
(Fig. 1b). Therefore, she was diagnosed with a right supraglottic carcinoma, cT3N2bM0. 
Chemoradiotherapy (CRT) (total dose, 70 Gy; 2 Gy × 35 Fr; 80 mg/m2 every 3 weeks with 
CDDP) was performed. At the end of CRT, laryngoscopy findings showed CR.

Three weeks after the completion of CRT, she presented to the outpatient clinic complaining 
of abdominal pain that was diagnosed as nonsteroidal anti-inflammatory drug-induced acute 
gastritis. However, the abdominal pain worsened. Upper gastrointestinal endoscopy revealed 
no abnormalities. Three days later, she visited the emergency room because of worsening 
abdominal pain. Magnetic resonance imaging revealed a huge neoplastic lesion in the right 
ovary (Fig. 2). Blood tests showed CA125 of 125.0 U/mL (≤35.0), SCC (1.4 ng/mL, CA19-9 
(30.8 U/mL (≤37.0), AFP of 2.2 U/mL (≤7.0), and CEA of 1.3 ng/mL (≤5.0). The following day, 
abdominal right adnexal resection plus partial retreatment was performed. Histopathological 
results showed overall undifferentiated and monotonous cell proliferation with no squamous 
cell carcinoma component. However, AE1/AE, CD34, p40, and p53 were positive; CK20, TTF-1, 
PAX-8, inhibin, CD30, CD56, synaptophysin, and chromogranin were negative; and the Ki-67 
index was 70%. Since the poorly differentiated area of the laryngeal and ovarian tumor had 
similar morphology with poorly differentiated cells with a high N/C ratio (Fig. 4b) and similar 
immunostaining findings, a diagnosis of ovarian metastasis of supraglottic carcinoma was made.

A CT scan taken 3 weeks after abdominal surgery showed findings suggestive of peri-
toneal dissemination. Laryngeal endoscopy revealed no residual tumors. FDG-PET performed 
4 weeks after surgery showed that the accumulation in the larynx and right neck had disap-
peared; however, accumulations were seen in the intra-abdominal lymph nodes, periaortic 
lymph nodes, liver, and the left venous angle. We made a diagnosis of multiple intra-abdominal 
recurrences and Virchow’s metastases (Fig. 3a, b). Cetuximab and paclitaxel were adminis-
tered 2 weeks after FDG-PET. After the administration of cetuximab, she experienced an 
infusion reaction and required intramuscular adrenaline. Nivolumab 240 mg/2 weeks was 
started the following week. However, she readmitted 3 weeks after the initiation of nivolumab 
therapy because of worsening abdominal pain and dyspnea. Immunohistochemical staining 
for NUT protein was performed on the laryngeal and ovarian tumors, and both were positive 
for the NUT protein (Fig. 4c, d). Subsequently, CT showed further thickening of the peritoneum, 
increased ascites, and increased metastases. She died 32 weeks after initial diagnosis and 
14 weeks after abdominal surgery.

Discussion/Conclusion

The laryngeal cancer is more common in elderly men who smoke and consume alcohol. 
In a report of the Head and Neck Cancer Registry of Japan for the 5-year period, from 2013 to 
2017, there were 10,474 cases of laryngeal cancer, and only 745 (7.1%) were women [2]. 
Only 39 (0.37%) cases of laryngeal cancer were found in the younger age-groups: 2 cases 
were younger than 10 years, 1 case was between 10 and 19 years, 3 cases were between 20 and 
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29 years, and 33 cases were between 30 and 39 years. Among the 39 patients aged <40 years, 
11 (28.2%) were female, which is a relatively high percentage. As for the subsite, only 5 cases 
(12.8%) were supraglottic. In the SEER database of 24,827 patients, young laryngeal carcinoma 
was relatively more common in women, and the glottic type was the most common. Although 
advanced carcinoma is more common in young patients, prognosis is good due to less distant 
metastasis and better response to RT [3]. In the present case, she had supraglottic carcinoma, 
no history of smoking, and no previous medical history.

In head and neck cancer, distant metastasis is usually rare at the initial treatment stage, 
and even in locally advanced squamous cell carcinoma of the head and neck, the 5-year distant 
control rate is 85% [4]. The most common sites of distant metastases from the head and neck 
region are the lungs (80%), bones (30%), lymph nodes other than those of the neck and liver 
(20%), skin, and pleura (10%) [5]. In contrast, NUT carcinoma progresses rapidly and is often 
widely metastatic at the time of diagnosis. Prognosis is extremely poor, with most high-grade 

Fig. 2. Contrast-enhanced MRI of the abdomen. A large neoplastic lesion, approximately 12 cm in size, with 
a heterogeneous contrast effect was observed in the right ovary (shown in Fig. 2). MRI, magnetic resonance 
imaging.
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tumors resulting in death within 6 months. Most tumors develop at an advanced stage (lymph 
node metastasis, bone metastasis, and carcinomatous pleurisy) [6]. At time of initial treatment 
of NUT carcinoma, 39.8% of patients had distant metastasis; its presence was associated with 
a significantly worse prognosis [7]. Subsequently, distant recurrence is observed in approxi-
mately 80% of recurrent cases that can be confirmed [8]. NUT carcinoma is characterized by 
a median age of 23 years, with a high prevalence of patients in their 20s; however, there is no 
gender difference [7]. The most common primary sites of NUT carcinoma are the lungs, head, 
neck, and mediastinum. Among the head and neck regions, the nasal sinuses are the most 
common, and laryngeal primary NUT carcinoma is very rare [9]. The laryngeal primary subsite 
is all over the glottis [10]. The median survival time for head and neck NUT carcinomas 
is 5 months, with a 1-year survival rate of 29.26% and a 5-year survival rate of 0% [7]. 
NUT carcinomas are epithelial tumors caused by translocation of the NUT gene on the 
long arm of chromosome 15, mainly due to BRD4-NUT gene fusion. Since reconstitution 
of the NUT gene alone also causes tumorigenesis, it has been speculated that the NUT gene, 
not the BRD4 protein, is responsible for tumorigenesis [11]. On the other hand, BRD4 is 
a chromatin-binding bromodomain and extra-terminal (BET) protein, which points to its 
potential as a BET inhibitor [12, 13]. When poorly differentiated squamous cell carcinomas 

a

b

Fig. 3. Two months after CRT and 1 month after abdominal surgery. The tumor in the right laryngeal region 
disappeared, and vocal fold movement was good by laryngeal endoscopy (shown in a). FDG accumulation in 
the larynx and right neck disappeared in posttreatment FDG-PET. However, FDG accumulation was found in 
the intra-abdominal lymph nodes, periaortic lymph nodes, liver, and the left venous angle. Multiple intra-
abdominal recurrences and Virchow metastases were diagnosed (shown in b).
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c

d

Fig. 4. Pathology of laryngeal and metastatic ovarian tumors. Histology of the laryngeal tumor. On the left side, 
large cells with eosinophilic cytoplasm are arranged in part, in a paving stone pattern. On the right side, small 
cells with a high nucleocytoplasmic ratio were observed, resembling poorly differentiated squamous cell 
carcinoma (×200) (shown in a). Histological findings of an ovarian tumor: diffuse growth of cells with a high 
nucleocytoplasmic ratio and large nuclei (×400) (shown in b). Immunostaining of laryngeal tumor with the NUT 
antibody; many cells were positive in the nucleus (×200) (shown in c). Immunostaining of ovarian tumor with 
the NUT antibody. Most of the nuclei show a positive image with a speckled pattern (×400) (shown in d).

and adenocarcinomas are reviewed, some are diagnosed as NUT carcinomas. In a review 
of 46 cases of head and neck NUT carcinoma, it was reported that only 35% were diagnosed 
as NUT carcinoma at the time of initial diagnosis, and the rest were diagnosed as poorly differ-
entiated carcinoma, poorly differentiated squamous cell carcinoma, or undifferentiated 
carcinoma [14]. In the present case, the biopsy tissue of the larynx was also diagnosed as 
poorly differentiated squamous cell carcinoma.

The coexistence of laryngeal preservation and radical cure is a major issue in the treatment 
of advanced laryngeal cancer. In this case, she and her family strongly desired laryngeal pres-
ervation; hence, RT with CDDP was performed. After the first dose of CDDP, the tumor rapidly 
reduced, vocal fold movement improved, and the regional and metastatic lymph nodes were 
in CR after CRT. Therefore, it can be considered that the sensitivity to CDDP and RT was good 
in this case. However, metastasis to the ovaries soon occurred. Although the ovary is a common 
site for metastasis of tumors originating from other organs, reports of ovarian metastasis 
from the head and neck region are extremely rare. Only 1 case of mucoepidermoid carcinoma 
of the parotid gland has been reported [15]; thus, this is the first report on ovarian metastasis 
of head and neck squamous cell carcinoma. This may be because squamous cell carcinoma of 
the head and neck is often associated with smoking and drinking and is more common in 
elderly men. In the present case, the she was refractory to drug treatment for distant metastasis. 
Subsequently, peritoneal dissemination and Virchow’s metastasis were observed, and she 
died 8 months after initial diagnosis.
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In conclusion, we report the case of a young woman with supraglottic carcinoma. It is a rare 
primary laryngeal NUT carcinoma. She developed ovarian metastasis at an early stage, which 
was refractory to treatment. Therefore, it is necessary to consider the possibility of NUT 
carcinoma in young patients with supraglottic carcinoma.
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