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1 |  INTRODUCTION

Nuclear protein in testis (NUT) midline carcinoma (NMC) 
is a rare and highly aggressive cancer,1 frequently accompa-
nied by distant metastases, and commonly arises from the 
midline structures, such as head, neck, and thorax. For fre-
quently undiagnosed or misdiagnosed, the prevalence is still 
unknown and by the end of 2017, the largest pool of NMC 
patients from reported meta-analysis contained only 119 
cases, worldwide.2

NUT midline carcinoma that arises in the larynx is ex-
tremely rare, with only seven cases reported thus far. All 
the seven cases presented at an extensive clinical stage and 

showed a poor prognosis with the survival time ranged from 
3 to 11 months.3-6

We present the first case of a laryngeal NMC patient 
treated with intensity-modulated radiation therapy (IMRT) 
and traditional Chinese medicine (TCM) after local resec-
tion, which exhibits long-time survival potential.

2 |  CASE PRESENTATION

A 20-year-old woman initially presented with hoarseness 
in June 2016 and developed symptoms of pain, itching and 
foreign body sensation in the pharynx and hacking cough 
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Abstract
In this report, we gave the first case of successful treatment for laryngeal NMC, 
which is exceedingly rare with dismal prognosis. intensity-modulated radiation ther-
apy accompanied by traditional Chinese medicine was administrated for the young 
woman, instead of radical resection, and she got continuous remission for more than 
2 years, with no recurrence detected.
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in the last 2  months. She was never a smoker and denied 
any medical history. For a definitive diagnosis and treat-
ment, she turned to Beijing Tong Ren Hospital in October. 
Laryngoscope examination revealed a space-occupying le-
sion in the vallecula of epiglottis (Figure 1) and then through 
transoral CO2 laser microsurgical resection under general 
anesthesia, a mass of 1 × 1.5 cm in the left vocal cord was 
excised. Frozen section analysis predicted malignancy with 
poorly differentiated cells, which in favor of the possibility of 
mixed neuroendocrine carcinoma. Then, local resection was 
performed to remove the whole left vocal cord from the end 
of thyroid cartilage. Histology of excision showed that the 

tumor was around 1.6 × 1.5 × 0.7 cm and cells were grossly 
consisted of sheets of immature cells with abrupt of kerati-
nization, which was morphologically typical for NUT mid-
line carcinoma. Meanwhile, tumor cells were not detected 
in incised margin and immune-reactive for P53 (++), Ki-67 
(index for 40%), CK+, CgA (−), Syn (−), CD56 (−), NSE 
(−), and P40 (+) by IHC analysis.

To confirm the diagnosis, positive of immunohisto-
chemistry for NUT (nuclear protein in testis) protein was 
discovered with the help of the PUMCH (Peking Union 
Medical College Hospital) in November. Though with no 
obvious evidence of tumor-related high metabolism in 

F I G U R E  1  Laryngoscope 
examination of the patient at initial 
consultation: possible angiogenesis in the 
laryngeal tumor

F I G U R E  2  Positron emission 
tomography/computed tomography 
examination of the patients after the 
resection of left vocal cord
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the tissue of tumor bed and the other regions of the body 
from the results of positron emission tomography/com-
puted tomography (positron emission tomography/com-
puted tomography) (Figure 2), colleagues from PUMCH 
recommended for subsequent total laryngectomy and neck 
dissection accompanied with radiotherapy/chemotherapy, 
in sight of the definitive diagnosis and malignancy of the 
cancer.

Considering the vast cost and some other reasons, she 
refused their medical advice and then presented at our hos-
pital. Based on her own willingness and medical history, 
after full examinations, we prescribed the treatment of 
IMRT (intensity-modulated radiation therapy) to the dose 
of 60 Gray (for high-risk area, 30 fractions) and 54 Gray 
(for low-risk area, 30 fractions) (Figure 3A). Meanwhile, 
administration of Aidi Injection7 and Compound Kushen 
Injection (CKI)8 was given to alleviate pain, enhance im-
munity, and treat tumor. After the radiotherapy (56 Gray/28 
f/36  d), with a slight pain in the oropharynx when swal-
lowing and nausea, she went home for recovery. Since 
then, series of checkup, through enhanced larynx mag-
netic resonance imaging (Figure 3B) and chest computed 

tomography, were adopted, and no recurrence in the tumor 
bed or lymphatic metastasis was detected. Till now, the pa-
tient has remained in completely continuous remission for 
close to 26 months.

3 |  DISCUSSION

Since the first two cases of NMC reported in 1991,9,10 the 
clinic-pathologic features, treatment characteristics, and 
prognosis have been widely discussed. NMC is now re-
garded as a genetically defined neoplasm, considered to be a 
subtype of squamous cell carcinoma due to presence of his-
tological evidence of abrupt squamous differentiation.3,11 
Typically, NMC is characterized by chromosomal rear-
rangements of NUT, at 15q14 and the BRD4 (Bromodomain 
containing 4) gene, at 19q13, resulting in the t (15; 19) 
(q14; p13) karyotype.12 The BRD-NUT fusions somehow 
prevent the expression of genes needed for epithelial differ-
entiation and therefore cause the tumor.13 Due to the avail-
ability of the antibody to NUT, a protein which is normally 
exclusive to the testes and diagnostic of NMC for outside 

F I G U R E  3  (A) Program of intensity-modulated radiation therapy; (B) Neck magnetic resonance imaging examination 15 mo after vocal cord 
resected
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expression, the diagnosis of NMC is more convenient and 
frequent.14

However, the laryngeal NMC is still extremely rare 
with only seven cases reported till now,3,6 and we added 
one new case of our own. There were four males and four 
females and the mean age of diagnosis is 26.6 years (Table 
1), which is in accordance with the young age (avg. age 25) 
of diagnosis in the original study.15 In terms of the clinical 
characteristics, the reported cases were all located in the 
supraglottis and in an extensive clinical stage, often Stage 
Ⅳ. However, our new case was in the left vocal cord with 
no regional lymph node or distance metastasis, namely in a 
relatively limited stage.

Nowadays, there is still no standard treatment for NMC 
and the clinical outcome for patients with NMC is in general 
dismal. The impact of surgery on overall survival rate (OS) of 
NMC patient remains disputed,2,11,14 and radiation to a dose 
of 50 Gray or more with or without chemotherapy is consid-
ered to be the primary treatment of NMC in head and neck.2 
For clinical outcome, the median survival is only 5 months 
and the 2-year OS is no more than 10%.2,14 Interestingly, 
all of the three long-time survivors (＞10 years) of patients 
with NMC were also those treated with a combination of 
radiotherapy/chemotherapy.16

Based on this study, there may be some explanations respon-
sible for the unusual clinical outcome of our patients and further 
research is needed for the treatment of patients with NMC.

3.1 | Whether radiotherapy has the chance 
to be the first-line treatment of patients with 
NMC in limited stage?

Reflecting to the history of the formation of standard treat-
ment for SCLC, we are more confident in challenging the 
current trend of radical surgery for NMC patients. Study 
from Fox, W et al,17 in 1973 demonstrated that radical ra-
diotherapy provided a better clinical outcome than surgery 
in the treatment of patients with SCLC in terms of the the 
mean survival and 10-year survival. Since then, it has been 
widely accepted that patients with limited stage SCLC 
should be administrated with radiotherapy/chemotherapy, 
instead of radical surgery. And in this case, our patient, at a 
relatively limited stage, with local resection refused the rec-
ommendation from PUMCH for subsequent total laryngec-
tomy and neck dissection accompanied with radiotherapy/
chemotherapy and benefited much more from administra-
tion with IMRT and TCM (traditional Chinese medicine).

Author Age Sex Location Treatment
Died of dis-
ease (Months)

Vargas et al2 13 F Epiglottis QRT + Surgery (Radical 
neck dissection)

9

Stelow et al3 78 F Supraglottis QRT + Surgery 
(Laryngectomy + neck 
dissection)

8

Kundra et al4 39 M Supraglottis NA NA

Henrik 
Hellquist 
et al5

5 F Base of 
tongue

QRT + Surgery 
(Tracheotomy + bi-
lateral neck dis-
sections + total 
Laryngectomy for 
recurrence)

7

Henrik 
Hellquist 
et al5

41 M Supraglottis QRT + Surgery (Partial 
laryngectomy + neck 
dissection)

11

Henrik 
Hellquist 
et al5

17 M Supraglottis Surgery (Transoral CO2 
Laser Microsurgical 
resection + neck 
dissections)

Alive with 
deasease

Henrik 
Hellquist 
et al5

47 M Base of 
tongue

Palliative chemotherapy 3

Fenghao 
Geng et al

20 F Left vocal 
cord

IMRT + TCM+Surgery 
(Transoral CO2 Laser 
Microsurgical resection)

＞26

Abbreviations: NA, not available; QRT, chemoradiotherapy.

T A B L E  1  Clinicopathological 
characteristics of laryngeal NMC patients
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Therefore, considering the benefits of clinical outcome 
and meanwhile the relief of pain, retention of organ func-
tion and improvement of quality of life in this case, we high-
light the possibility of radical radiotherapy as the first-line 
treatment of NMC patients, especially for those in limited 
stage. In contrast, radical resection will inevitably cause psy-
chological trauma for those patients.

3.2 | What matters for the prognosis of 
NMC patients?

After a series analysis of age, sex, tumor size, regional node 
involvement, and molecular variants on OS, Prashanth 
Giridhar et al2 ruled out that patients with a larger tumor 
(＞5  cm) or with regional lymph node metastases had a 
poorer prognosis. And it was quite a coincidence that 
tumor size of our patients was only 1  ×  1.5  cm and no 
regional lymph node metastasis was found. In the previ-
ous study of the laryngeal NMC patients, clinical outcome 
was available in six cases, and the survival ranged from 
3 to 11 months. Even the most radical treatment failed to 
save these patients. However, our patient remained in com-
pletely continuous remission for close to 26 months. Apart 
from the different choice of treatment with the reported 
ones, the relatively early stage should explain for her unu-
sual outcome to some extent.

3.3 | What else makes a difference for the 
outcome of our patient?

One the one hand, instead of adopting the radical surgery, 
we prescribed her with IMRT and TCM after local excision. 
Our department is one of the former national military cent-
ers for integrated Chinese and Western medicine treatment of 
oncology. Based on our experience and knowledge on TCM, 
we administrated her with Aidi (80 mL) and CKI (20 mL) 
for daily injection, both of which are widely accepted to be 
effective on tumor treatment.

On the other hand, from the initial symptom of hoarse-
ness to definitive diagnosis and treatment, only 5 months 
were past. We, medical colleagues, and her family strug-
gled together with herself against the dismal cancer for 
time and fortunately, and we won the battle against laryn-
geal NMC.

4 |  CONCLUSION

In summary, the present case helps us realize that laryngeal 
NMC is exceedingly rare but with high malignancy. Radical 

total resection with the adjuvant radiotherapy/chemother-
apy may not be the best choice for those in limited stage. 
Administration of IMRT and TCM shows the potential for 
clinical application. Increasing understanding of this rare en-
tity is needed for clinical colleagues and the more efficient to 
get definitive diagnosis and treatment, the more effective for 
patients to harbor clinical benefits.

CONFLICT OF INTEREST
None declared

AUTHOR CONTRIBUTION
HZ and MHL: prepared the manuscript. SPL involved in 
IMRT treatment. CBW, ZHZ, YLG, and JYZ: contributed to 
clinical care for patients and data collection. JZ: revised the 
paper. FHG: monitored the program.

ORCID
Feng-Hao Geng   https://orcid.org/0000-0002-0559-3701 

REFERENCES
 1. Lee JK, Louzada S, An Y, et al. Complex chromosomal rearrange-

ments by single catastrophic pathogenesis in NUT midline carci-
noma. Ann Oncol. 2017;28(4):890-897.

 2. Giridhar P, Mallick S, Kashyap L, et al. Patterns of care and impact 
of prognostic factors in the outcome of NUT midline carcinoma: a 
systematic review and individual patient data analysis of 119 cases. 
Eur Arch Otorhinolaryngol. 2018;275(3):815-821.

 3. Hellquist H, French CA, Bishop JA, et al. NUT midline carcinoma 
of the larynx: an international series and review of the literature. 
Histopathology. 2017;70(6):861-868.

 4. Vargas SO, French CA, Faul PN, et al. Upper respiratory tract 
carcinoma with chromosomal translocation 15;19: evidence for a 
distinct disease entity of young patients with a rapidly fatal course. 
Cancer. 2001;92(5):1195-1203.

 5. Stelow EB, Bellizzi AM, Taneja K, et al. NUT rearrangement in 
undifferentiated carcinomas of the upper aerodigestive tract. Am J 
Surg Pathol. 2008;32(6):828-834.

 6. Kundra A, Andrei M, Westra W, et al. Nuclear protein in testis mid-
line carcinoma of larynx: an underdiagnosed entity. Head Neck. 
2016;38(8):E2471-E2474.

 7. Xiao Z, Wang C, Zhou M, et al. Clinical efficacy and safety of 
Aidi injection plus paclitaxel-based chemotherapy for advanced 
non-small cell lung cancer: a meta-analysis of 31 randomized con-
trolled trials following the PRISMA guidelines. J Ethnopharmacol. 
2019;228:110-122.

 8. Ao M, Xiao X, Li Q. Efficacy and safety of compound Kushen 
injection combined with chemotherapy on postoperative Patients 
with breast cancer: a meta-analysis of randomized controlled trials. 
Medicine (Baltimore). 2019;98(3):e14024.

 9. Kees UR, Mulcahy MT, Willoughby ML. Intrathoracic carci-
noma in an 11-year-old girl showing a translocation t(15;19). Am J 
Pediatr Hematol Oncol. 1991;13(4):459-464.

 10. Kubonishi I, Takehara N, Iwata J, et al. Novel t(15;19)(q15;p13) 
chromosome abnormality in a thymic carcinoma. Cancer Res. 
1991;51(12):3327-3328.

https://orcid.org/0000-0002-0559-3701
https://orcid.org/0000-0002-0559-3701


   | 181ZHANG et Al.

 11. Bauer DE, Mitchell CM, Strait KM, et al. Clinicopathologic fea-
tures and long-term outcomes of NUT midline carcinoma. Clin 
Cancer Res. 2012;18(20):5773-5779.

 12. French CA, Miyoshi I, Kubonishi I, et al. BRD4-NUT fusion on-
cogene: a novel mechanism in aggressive carcinoma. Cancer Res. 
2003;63(2):304-307.

 13. Grayson AR, Walsh EM, Cameron MJ, et al. MYC, a downstream 
target of BRD-NUT, is necessary and sufficient for the block-
ade of differentiation in NUT midline carcinoma. Oncogene. 
2014;33(13):1736-1742.

 14. Chau NG, Hurwitz S, Mitchell CM, et al. Intensive treatment and 
survival outcomes in NUT midline carcinoma of the head and 
neck. Cancer. 2016;122(23):3632-3640.

 15. French CA, Kutok JL, Faquin WC, et al. Midline carcinoma of 
children and young adults with NUT rearrangement. J Clin Oncol. 
2004;22(20):4135-4139.

 16. Lemelle L, Pierron G, Freneaux P, et al. NUT carcinoma in chil-
dren and adults: a multicenter retrospective study. Pediatr Blood 
Cancer. 2017;64(12). https ://doi.org/10.1002/pbc.26693 

 17. Fox W, Scadding JG. Medical Research Council comparative trial 
of surgery and radiotherapy for primary treatment of small-celled 
or oat-celled carcinoma of bronchus. Ten-year follow-up. Lancet. 
1973;2(7820):63-65.

How to cite this article: Zhang H, Liu M-H, Zhang J, et 
al. Successful treatment of a case with NUT midline 
carcinoma in the larynx and review of the literature. 
Clin Case Rep. 2020;8:176–181. https ://doi.org/10.1002/
ccr3.2568

https://doi.org/10.1002/pbc.26693
https://doi.org/10.1002/ccr3.2568
https://doi.org/10.1002/ccr3.2568

