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Neuroendocrine carcinoma, which was first reported in 
1907, is a rare disease [1]. This cancer most commonly orig-
inates in the gastrointestinal tract, although it can occur in 
the lungs, thymus, parathyroid gland, ovaries, and biliary 
system. However, mediastinal primary small cell neuroen-
docrine carcinoma (MPSCN) is extremely rare. Its origin is 
not clear [2]. The diagnosis of MPSCN requires a combina-
tion of pathological and immunohistochemical examina-
tion. The survival of patients with MPSCN was reported to 
be very poor, no more than 12 months [3]. Because of its 
rarity, only a  few cases with therapy are reported in the 
literature. Herein, we present a  case of MPSCN and the 
patient was alive more than three years after combined 
local resection, radiation, and chemotherapy.

A  36-year-old female presented to Jinan Central Hos-
pital Affiliated to Shandong University with complaints 
about chest distress, dizziness, and red face for one and 
a half months duration. Superficial varicose veins could be 
seen on face, neck, double upper limbs and upper chest. 
These symptoms were aggravated when she was lying and 
relieved when she sat. A chest radiograph and computed 
tomography (CT) scan (Fig. 1A, B, C, D, E) showed an irreg-
ular soft tissue mass located in the upper-mid mediasti-
num and infiltrating the right porta pulmonis, which was 
with uniform density and unclear border, surrounding and 
oppressing the superior vena cava and right innominate 
vein and part of the left innominate vein. All serologic and 
microbial tests were negative for infectious agents. Tu-
mour markers were not elevated. A bronchoscopy was per-
formed, which reported negative for malignancy. Patient 
was not found in any other parts of the lesions or lymph 
node enlargement. Whole-body bone imaging examina-
tion reported negative. Based on all of the above, the mass 
was diagnosed as a mediastinal tumour. 

Because the mediastinal tumour had severely oppressed 
superior vena cava, right innominate vein, and part of the 
left innominate vein, we took resection via sternum medis-
ect to remove the vascular compression and to make sure 
of diagnosis and guide further treatment. The operation 
showed that the tumour was located at the lower back of 
the left innominate vein and on the inside of right innom-
inate vein and superior vena cava. The mass surrounded 
the superior vena cava and partly the left anonymous 

veins and right anonymous veins. There was a lymph node 
located behind the superior vena cava, sized 2.5 × 2.0 ×  
2.0 cm. Thus the superior vena cava was disengaged part-
ly. The tumour was partly excised surgically. Microscopic 
examination showed a small blue cell tumour with solid 
and trabecular pattern (Fig. 2). The cytoplasm was scant 
while the nuclear chromatin had granular appearance. Nu-
cleoli were indistinct. Immunohistochemically the tumour 
cells were positive for Chromogranin A  (CgA), synapto-
physin, CD56, and keratin (Fig. 3A, B, C, D). The tumour was 
diagnosed as MPSCN pathologically. 

The patient was given EP (etoposide and cisplatin) 
chemotherapy and local radiotherapy after operation be-
cause the small cell carcinoma is sensitive to the chemo-
therapy and radiotherapy and her condition improved. In 
the three months of follow-up, the symptoms in patients 
and discomfort significantly reduced compared to earli-
er. The chemotherapy was given six times after the op-
eration. Meanwhile, chest CT and abdomen CT or colour 
Doppler ultrasound for liver, gallbladder, pancreas, spleen, 
and kidney were given regularly. All examinations found 
no signs of tumour metastasis (Fig. 4A, B, C). However, 
the patient complained of cough and chest distress 23 
months after the operation. The chest CT revealed a mass 
in the upper right mediastinum, due to the tumour recur-
rence. CA125 is 79.73 IU/ml (0.00 ~ 35.00 reference IU/ml). 
Chemotherapy used EP was given for four cycles, mean-
while local radiotherapy was given too. The patient’s con-
dition improved. However, the patient felt chest distress, 
asthma and breath holding, and head and facial swelling  
27 months after the operation. The chest CT revealed that 
the mass located in the upper right mediastinum pressed 
on the trachea and the blood vessels locally and the right 
hilar lymph node was enlarged. Fibre bronchoscopy ex-
amination showed that the opening of the right bronchi 
was distended because of the pressure, and half of the 
airway was obstructed. The tumour was diagnosed as 
small cell carcinoma pathologically. Colour Doppler ultra-
sound for liver showed intrahepatic low echo. Chemother-
apy using EP was given for three cycles. Tumour tissue 
from the previous review of chest CT narrowed. The pa-
tient felt better and chemotherapy and radiation therapy 
were given again. 
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Fig. 1. Chest X-ray (A) and CT (B, C, D, E) showed an irregular soft 
tissue mass located in the upper-mid mediastinum and infiltrating 
right porta pulmonis, which was with uniform density and unclear 
border, surrounding and pressing on the superior vena cava and 
right innominate vein and part of the left innominate vein 
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Fig. 2. Results of haematoxylin-eosin staining. Microscopic exam-
ination a small blue cell tumour in solid and trabecular pattern. The 
cytoplasm was scant while nuclear chromatin had granular appear-
ance. Nucleoli were indistinct (original magnification 200×) 

Fig. 3. Immunohistochemical analysis was positive for: A) Chromogranin A (original magnification 400×); B) synaptophysin expression (orig-
inal magnification 400×); C) CD56 expression (original magnification 400×); D) keratin expression (original magnification 400×) 
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Unfortunately, supraclavicular lymph node enlarge-
ment was found 36 months after operation. Lymph node 
biopsy revealed small cell carcinoma. We gave local radio-
therapy and continued the chemotherapy. CT examination 
showed multiple metastases in the liver and enlargement 
of several retroperitoneal lymph nodes 37 months after 
the operation. We continued to give local radiotherapy 
and other treatment for anti-tumour and liver protection. 
The patient died due to liver failure, renal insufficiency, 
and electrolyte disorder, which resulted from mediastinal 
small cell neuroendocrine carcinoma and multiple organ 
metastasis, such as lung, liver, and cervical lymph nodes, 
39 months post operation.

Mediastinal neuroendocrine carcinomas have been re-
ported to be more common among men, with a mean age 
at onset of 54 years [4]. In our study, the patient was fe-
male and 39 years old. It was rare. The tumour cells could 
synthesise, store, and release peptide or amine hormones 
such as gastrin and chromogranin. These hormones can 
cause specific symptoms, which are typically referred 
to as carcinoid syndrome and include flushing, abdomi-
nal pain, diarrhoea, asthma, and heart symptoms. Most 
patients have retrosternal pain, dry cough, or dyspnoea, 
which can occur because of mass effects. Obstruction of 
the superior vena cava could cause superior vena cava 
syndrome [2]. 

In our case, chest CT showed an irregular soft tissue 
mass located in the upper-mid mediastinum and infil-
trating the right porta pulmonis, which was with uniform 
density and unclear border, surrounding and pressing on 
the superior vena cava and right innominate vein and part 
of the left innominate vein. Thymic tumours are mainly 
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located in the anterior-superior mediastinum. Thymoma 
shows similar imaging features to those of neuroendo-
crine tumours and is very difficult to identify preopera-
tively. Thymoma can cause myasthenia gravis and invades 
the lungs, cardiophrenic angle, and peritoneal cavity [5]. 
Mediastinal lymphoma are mainly located in the ante-
rior or middle mediastinum. This usually involves mul-
tiple lymph nodes, which are fused together, resulting 
in mediastinal and paratracheal lymphadenopathy [6]. 
Somatostatin receptor (SSTR), especially SSTR2, is over-
expressed in some neuroendocrine tumours. And soma-
tostatin receptor scintigraphy (SRS) is widely used for 
detection and localisation of suspected tumours, staging, 
follow-up, and accurate selection for somatostatin thera-
py. Recent studies show that radiolabelled somatostatin 
analogues are available for SRS. 99mTc-depreotide displays 
highest affinity to SSTR2. Applied 99mTc-EDDA/HYNIC-TOC 
(99mTc-TOC) has been proven to produce high-quality im-
ages at a  reliably low radiation burden. 99mTc-TOC SRS is 
useful in the staging of neuroendocrine tumours [7]. The 
recent introduction of gallium-68-1,4,7,10-tetraazacyclo-
dodecane-N,N’,N’’,N’’’-tetraacetic acid (gallium-68-DO-
TA) compounds for positron emission tomography (PET)  
imaging has significantly improved the quality of imaging 
neuroendocrine tumours through improved resolution of 
PET and higher affinity of the new generation of peptides 
to SSTR [8]. These diagnostic methods might be effective 
in detecting suspected MPSCN.

The diagnosis of MPSCN requires a  combination of 
pathological and immunohistochemical examination. 
Chromogranin A and synaptophysin are the main diagnos-
tic markers of neuroendocrine carcinomas of the medias-
tinum. Chromogranin A is highly specific; its expression is 
weak or negative in nerve cell tumours and strongly pos-
itive in neuroendocrine cells and tumours. Synaptophysin 
is a broad-spectrum marker of neuroendocrine cells. The 
diagnosis of these tumours depends on the recognition of 
both neuroendocrine morphology (organoid pattern) and 
the immunohistochemical demonstration of at least one 
specific neuroendocrine marker [9, 10]. In our case, the tu-
mour was positive for chromogranin A and synaptophysin. 
This finding is consistent with the reports in the literature. 
CD56 is useful but stains a  variety of other small round 
cell tumours. The positivity for epithelial markers, such as 
keratin, excluded rhabdomyosarcoma. The simultaneous 
expression of these markers provides a more convincing 
diagnosis. Based on pathological findings the tumour was 
considered as MPSCN. In our case we could not demon-
strate any relation of the tumour with a parenchymatous 
organ, including the thymus. Most of the non-pulmonary 
neuroendocrine carcinomas arising in the mediastinum 
are of thymic origin. In our case, there was no evidence for 
involvement of the thymus, and no thymic tissue remnant 
was identified within the lesion. 

Because of its rarity, only a few MPSCN cases with ther-
apy are reported in the literature. In our case, the patient 
accepted operation and complemented with chemothera-
py and radiotherapy. After operation, the initial phase con-
dition of patient can be improved significantly. Owing to 
the sensitivity of the treatment, we carried out an imme-

diate chemotherapy and radiotherapy for several cycles, 
which apparently relieved the symptoms. As it is similar 
to small-cell-carcinoma in biological activity, tumour recur-
rence happened at the 23rd month after the operation. Giv-
ing continued therapy, the treatment effect is also obvious, 
and symptoms were also well controlled after treatment. 

Fig. 4. Chest CT (A, B, C) showed no signs of tumour metastasis eight 
months after operation 
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In conclusion, MPSCN is extremely rare. The diagnosis 
of MPSCN requires a combination of pathological and im-
munohistochemical examination. Operation complement-
ed with chemotherapy and radiotherapy might alleviate 
the MPSCN patients’ symptoms and prolong their surviv-
al. The conclusion of our study was based on one case in 
a single institution. We would like to study and combine 
with other research institutions to further confirm the va-
lidity of our conclusions.
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