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Abstract. Thymic neuroendocrine carcinoma (NEC) is a 
rare type of cancer. Unlike other thymic epithelial tumors 
and carcinoids originating in other locations, thymic NEC 
possesses a more aggressive biological behavior, including 
invasion to proximal structures, local recurrence and distant 
hematogenous metastasis. Distant metastasis is often observed 
in the bones, lungs, spleen, liver and adrenal glands. However, 
pancreatic metastasis resulting from thymic NEC is extremely 
uncommon, and only a few cases of patients with this disease 
have been reported. The current study presents the case of a 
patient with pancreatic metastasis resulting from thymic NEC. 
The patient was admitted to hospital with an anterior medi-
astinal neoplasm, which was identified using chest enhanced 
computed tomography. The patient underwent a monobloc 
excision of the tumor with resection of involved structures. 
Subsequently, a pathological diagnosis of atypical thymic 
carcinoid was provided, according to the morphological 
characteristics observed and the expression of neuroendocrine 
markers, as identified by immunohistochemistry. Following 
surgery, the patient received adjuvant chemotherapy and 
radiotherapy. However, ~2 years after surgery, metastasis at 
the pancreatic head was identified. The patient underwent a 
total pancreatectomy and splenectomy, and did not receive any 
post‑operative therapies; however, the patient succumbed to 
the disease 9 months following surgery. Overall, the results 
from the present study demonstrate the clinical features of 

thymic NEC, which may aid with the diagnosis of this rare 
disease in other patients.

Introduction

Neuroendocrine tumors are neoplasms that originate from 
the cells of the endocrine and nervous systems. As rare 
tumors, they have an annual incidence of 2.5‑5.0 cases per 
100,000 individuals (1). The thymus is one of the rarest sites 
of neuroendocrine tumors. Thymic neuroendocrine carci-
noma (NEC) was categorized as thymoma until 1972, when 
Rosai and Higa (2) differentiated thymic NEC from thymoma 
and other thymic carcinomas; thymic NEC is differentiated 
from thymoma microscopically, due to the presence of rosettes 
with central necrosis, and differentiation of neuroendocrine 
cells. Thymic NEC is an unusual neoplasm that accounts 
for only 2‑4% of all anterior mediastinal neoplasms  (3). 
The majority of thymic NECs have an aggressive biological 
behavior, including invasion, local recurrence and distant 
hematogenous metastasis (4). Distant metastasis is observed in 
various locations, including the bones, lungs, spleen, liver and 
adrenal glands (5,6). However, pancreatic metastasis resulting 
from thymic NEC is extremely infrequent, and in the litera-
ture, to the best of our knowledge, there have only been a few 
cases of pancreatic metastasis from thymic NEC (7‑9). The 
current study presents the case of a patient with rare pancreatic 
metastasis resulting from thymic NEC.

Case report

A 60‑year‑old man was admitted to the West China Hospital 
(Chengdu, China) in January 2012 with a 7.1x6.3‑cm anterior 
mediastinal mass, which was observed on a routine chest 
enhanced computed tomography (CT; SOMATOM Defini-
tion Flash; Siemens Healthcare GmbH, Erlangen, Germany) 
scan (Fig. 1A). The medical history of the patient revealed 
tuberculous pleurisy, which occurred 40 years previously. A 
general physical examination was unremarkable. The patient 
underwent surgery to resect the mass. During the surgery, the 
tumor was observed to be located in the thymus with invasion 
to the adjacent structures, including the pericardium, aortic 
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arch and left brachiocephalic vein. Consequently, the patient 
underwent monobloc excision of the tumor with resection of 
the involved structures. 

Macroscopically, the resected tumor was elastic and soft 
and measured 9.0x7.0  cm in size. The cut surface of the 
tumor was gray with regions of hemorrhage and necrosis. A 
diagnosis of atypical thymic carcinoid was provided based 
on the morphological characteristics and necrosis observed 
using hematoxylin and eosin staining of formalin-fixed 
paraffin-embedded 5‑µm thick tumor tissue sections (Fig. 2A). 
Immunohistochemistry was performed using 3,3'‑diami-
nobenzidine staining (ZSGB‑BIO, Beijing, China) and the 
following primary antibodies: Mouse monoclonal anti‑human 
neural cell adhesion molecule (dilution, 1:100; catalog no., 
ZM‑0057; ZSGB‑BIO); rabbit monoclonal anti‑human 
chromogranin  A (dilution, 1:200; catalog no., ZA‑0507; 
ZSGB‑BIO); and rabbit polyclonal anti‑human synaptophysin 
(dilution, 1:200; catalog no., RAB‑0155; Maixin Biotech, 

Fuzhou, China). The tissue sections were then visualized 
under a microscope (Eclipse E600; Nikon Corporation, Tokyo, 
Japan). Immunohistochemistry demonstrated that the tumor 
cells expressed neuroendocrine markers, including neural cell 
adhesion molecule (Fig. 2B), chromogranin A (Fig. 2C) and 
synaptophysin (Fig. 2D), which confirmed the diagnosis of 
an atypical thymic carcinoid. The Ki‑67 index of the tumor 
cells was ~20%. The patient received post‑operative treatment 
4 weeks after surgery, which consisted of chemotherapy and 
radiotherapy. In total, the patient received 4 cycles of carbo-
platin (450 mg on day 1 of a 4‑week cycle) and etoposide 
(100 mg/day on days 1‑5). Subsequently, the mediastinal struc-
tures of the patients were irradiated with 27 fractions at a total 
dose of 54 Gy over 6 weeks. Follow‑up was scheduled every 
6 months, and consisted of clinical examination, CT scans and 
blood tests.

In November 2013, the patient was readmitted to hospital 
due to the presence of a tumor in the pancreatic head, 
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Figure 1. CT scans of the patient showing thymic neuroendocrine carcinoma with pancreatic metastasis. (A) Chest CT revealing the presence of a 7.1x6.3‑cm 
mass located in the anterior mediastinum, as indicated by the white arrow. (B) Abdominal CT scan performed ~2 years later revealing the presence of a 
4.5x4.1‑cm mass located in the pancreatic head, as indicated by the white arrow. CT, computed tomography.
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Figure 2. Original thymic tumor. (A) Thymic tumor cells were arranged in irregular, rosette‑like acinar structures. Necrosis was observed, as indicated by the 
black arrow (hematoxylin and eosin staining; magnification, x100). Immunohistochemistry demonstrated that the thymic tumor cells expressed (B) neural cell 
adhesion molecule, (C) chromogranin A and (D) synaptophysin (magnification, x400).
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which had been observed on a CT scan during follow‑up 
(Fig.  1B). The patient underwent a total pancreatectomy 
and splenectomy to resect the pancreatic head tumor. 
Macroscopically, the resected tumor was elastic and soft, 
and measured 7.0x6.0 cm in size. Histological examination 
revealed the presence of 1 peripancreatic tumoral nodule, 
and 2 out of 4 peripancreatic lymph nodes were positive 
for metastasis. Pathological examination revealed that the 
cytological morphology of the metastasis was identical to 
that of the originally resected thymic carcinoma (Fig. 3A). 
Immunohistochemistry revealed that the pancreatic tumor 
cells expressed neural cell adhesion molecule (Fig. 3B), chro-
mogranin A (Fig. 3C) and synaptophysin (Fig. 3D); however, 
the tumor cells did not express insulin, gastrin, glucagon and 
somatostatin. The Ki‑67 index of the cells was 10‑25%. A 
final diagnosis of pancreatic metastasis resulting from thymic 
NEC was formed. The patient did not receive post‑operative 
therapies, and succumbed to the disease 9 months subsequent 
to surgery.

Written informed consent was obtained from the family of 
the patient for the publication of the present study.

Discussion

Thymic NEC is an extremely rare tumor that only accounts 
for 2‑4% of all anterior mediastinal tumors and ~6% of carci-
noid tumors (3,10). The majority of patients diagnosed with 
thymic NEC are in the 4th and 5th decades of life, and there 
is a 3:1 male to female ratio (5,11,12). Symptomatic patients 
usually present with dyspnea, cough, chest pain and superior 
vena cava syndrome due to the presence of the mediastinal 
mass. In addition, clinical endocrinopathy develops in ~50% 

of all patients; Cushing's syndrome (25%) and multiple endo-
crine neoplasia type 1 (15%) are the most common (12,13). 
However, similar to the case presented in the current study, 
over one‑third of patients are asymptomatic, and the tumors 
are incidentally observed on routine chest CT (4). 

Thymic NEC is definitively diagnosed using immuno-
histochemistry. Thymic NEC cells express neuroendocrine 
markers, including synaptophysin, chromogranin A and neural 
cell adhesion molecule. In addition, thymic NEC is morpho-
logically categorized into four main types: Typical carcinoid, 
atypical carcinoid, large cell neuroendocrine carcinoma and 
small cell carcinoma  (14,15). Therefore, according to the 
immunohistochemical and morphological diagnostic criteria, 
the patient in the present study was diagnosed with thymic 
atypical carcinoid. 

Surgery is the most effective treatment for thymic NEC 
and radical excision is the most critical factor for predicting 
the long‑term survival of patients  (16). Radical excision 
often consists of en‑bloc resection of the tumor with resec-
tion of the involved structures (17). The role of radiotherapy 
in the treatment of thymic NEC is controversial; however, 
it is recommended in order to prevent local recurrence of 
invasive tumors (5,6,18). Single‑agent or combination drug 
chemotherapies, including 5‑fluorouracil, streptozotocin, 
carmustine, cisplatin and etoposide, have been used without 
any significant effect on the recurrence rate and overall 
survival time of patients (11,19,20). However, although there is 
a limited effect on the long‑term survival of patients, adjuvant 
chemotherapy may lead to mixed short‑term survival times 
of patients. Therefore, a multidisciplinary therapy consisting 
of surgery, post‑operative chemotherapy and radiotherapy is 
recommended to achieve the best outcome in patients with 

Figure 3. Pancreatic metastasis. (A) Metastatic tumour cells were similarly arranged in irregular, rosette‑like acinar structures. Necrosis was observed, as 
indicated by the black arrow (hematoxylin and eosin staining; magnification, x100). Immunohistochemistry demonstrated that the metastatic tumor cells 
expressed (B) neural cell adhesion molecule, (C) chromogranin and (D) synaptophysin (magnification, x400).
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thymic NEC. In the current study, the patient underwent a 
complete resection and received post‑operative chemotherapy 
and radiotherapy.

Despite multidisciplinary therapy, thymic NEC has a poor 
prognosis. Metastasis is common in thymic NEC; even though 
the patient in the current study had been treated with a radical 
excision, plus post‑operative chemotherapy and radiotherapy, 
metastasis occurred in the pancreatic head. It is well known 
that the majority of thymic NECs possess a more aggressive 
biological behavior compared with other thymic epithelial 
tumors and neuroendocrine carcinoma originating at other 
locations, including the gastrointestinal tract and lungs (14). 
The aggressive biological behavior exhibited by thymic NEC 
may comprise invasion to proximal structures, including the 
pericardium, mediastinal fatty tissue, major blood vessels and 
lungs, local recurrence and distant hematogenous metastasis. 
Invasion to local structures is reported in 50% of cases of 
thymic NEC and distant hematogenous metastasis is reported 
in 20‑30% of cases  (21). Distant metastasis is identified in 
various locations, often in the bones, lungs, spleen, liver, brain 
and adrenal glands. However, in the current study, the patient 
exhibited an extremely rare pancreatic metastasis. To the best 
of our knowledge, there have only been 3 cases of patients with 
pancreatic metastasis resulting from thymic NEC previously 
reported in the literature (7‑9). Axelson et al (7) reported a 
case in which several pancreatic tumors, which were located 
in the body and tail of the pancreas, were diagnosed 8 years 
following treatment for primary thymic NEC. In that study, 
the patient underwent a thymectomy and pancreatectomy, and 
40 Gy of radiotherapy following the thymectomy. Lee et al (8) 
reported a case of pancreatic metastasis resulting from thymic 
NEC 2 years following therapy for a primary tumor. The patient 
received radiotherapy following a thymectomy and chemo-
therapy, which was administered to the patient subsequent to 
a pancreatectomy. Varytimiadis et al (9) also reported a case 
of pancreatic metastasis of thymic NEC, which was observed 
5 years following treatment for a primary lesion. The patient 
in that study received radiotherapy subsequent to each surgery, 
and chemotherapy was administered to the patient following a 
thymectomy. Additional details concerning the therapeutic regi-
mens, outcomes of patients and imaging results of the primary 
thymic NEC were not provided in these 3 studies.

Thymic NEC is extremely rare, and metastatic spread to 
the pancreas is particularly rare. Consequently, there is limited 
clinical experience available to formulate effective therapeutic 
regimens to treat thymic NEC. Therefore, more cases of patients 
with thymic NEC require documentation to aid in the study of 
this disease.
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