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Introduction

Neuroendocrine tumors (NETs) are neoplasms that arise 
from neural crest argyrophil cells, most of neuroendocrine 
cells are located in the mucous layers of gastrointestinal 
tract and respiratory tract, thus the chest and digestive 
system are both susceptible to neuroendocrine tumor. The 
primary gallbladder NETs are very rare and accounts for 2% 
in all kinds of gallbladder carcinomas (1), and about 0.5% in 
all neuroendocrine carcinomas (2).

Case report

A 38-year-old woman presented with intermittent right 
upper abdominal pain for 2 years, aggravation with nausea 
and anepithymia for 1 week. Ultrasonography revealed a  
10.9 cm × 8.5 cm low-echo mass in the gallbladder, the mass 
had irregular shape and uneven internal echo, enclosed and 
compressed the bottom of the gallbladder. The internal 
membrane of gallbladder was intact, local intrahepatic 
tubular structure was not well visualized, intrahepatic bile 
ducts but not extrahepatic bile ducts had dilation, pancreas 
and both kidneys had no significant abnormal echoes. 
The ultrasonic diagnosis was a solid occupying lesion of 
gallbladder, indicating the origin from gallbladder, thus 

computed tomography (CT) examination was suggested.
Non-enhanced and contrast-enhanced abdominal dual 

energy CT (GE Discovery CT 750HD) with CT spectral 
imaging mode was taken. Non-enhanced CT confirmed of 
a huge massive soft tissue density shadow surrounded the 
gallbladder in the fossa for gallbladder, and had no clear 
boundary with right lobe and quadrate lobe of liver, the size 
was about 7.8 cm × 5.5 cm; and a 5.7 cm × 4.9 cm massive 
soft tissue density shadow in front of right kidney and above 
the head of pancreas was also found. The intrahepatic bile 
ducts showed dead tree branch-like dilation. Low-keV 
monochromatic images of contrast-enhanced CT indicated 
that the massive soft tissue density shadow in the fossa for 
gallbladder was enhanced unevenly, the front of right kidney 
and the head of pancreas had similar enhancement pattern 
(Figure 1A), the phenomenon were much clear those in 
70 keV images (Figure 1B). The vermiform filling defect 
of portal vein was observed, and the inferior vena cava 
was displaced laterally due to compression. The mass and 
enlarged lymph nodes had consistent pattern of spectral HU 
curve (Figure 1C). The CT diagnosis was occupying lesions 
of gallbladder, suspected carcinoma of gallbladder, with 
dilation of intrahepatic bile ducts, retroperitoneal lymph 
node metastasis, involvement of main portal vein, and the 
involvement of inferior vena cava cannot be excluded.
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 After admission, the routine examinations were 
completed.  The results  demonstrated s ignif icant 
abnormal liver function: ALT 274 μmol/L, AST 140 U/L,  
TBIL 114.1 μmol/L, IDBL 78.1 μmol/L, ALP 318 U/L, 
GGT 218 U/L; and the tumor marker CA19-9 (204.7 U/mL)  
was significantly higher than the normal value. The 
cholecystectomy for carcinoma of gallbladder was thereby 
performed. The perioperative findings showed that the 
gallbladder had high tension and thick wall (10 cm × 8 cm), 
demonstrated florid exophytic growth, and was adhered to 
the middle segment of transverse colon. The stomach and 
duodenal ligaments were fused and adhered to the gallbladder 
closely. The first hepatic portal vein and hepatoduodenal 
ligament were invaded by tumor. The pathology results 
demonstrated that a large number of heterocysts in the 

muscularis mucosa (of gallbladder) were infiltrated under 
microscope (HE, 400×), the cells had small to middle size, 
the nuclei were round or ellipse, there was a little cytoplasm, 
partial cells were pycnotic, and the nuclear mitotic feature 
was observed (Figure 2A,B). The immunohistochemistry 
showed positive CD56, Syn and cgA, negative CD20, CD3, 
CD21, CD10, MUM-1, BCL-6, BCL-2, TDT, CD34,  
PAX-5, MPO, LCA, CKL and CKH, and 70-80% positive 
KI-67. The pathological diagnosis was (gallbladder) 
neuroendocrine tumor.

Discussion

About 14-18% of patients with neuroendocrine carcinoma 
would have typical carcinoid syndromes, mainly characterized 
by skin flush, stomachache, diarrhea, asthma et al. (3,4). 
The patient showed no obvious carcinoid syndromes and 
specificity. Maitra et al. (5) summarized 12 cases of gallbladder 
small cell carcinoma who displayed right epigastric pain, 
accompanied with gallstone, which are consistent with the 
originally reported symptoms.

NETs usually have the clinical characteristics of 
carcinoid syndrome, such as erubescence, abdominal 
pain, diarrhea, asthma, and so on (3,4). This case had no 
carcinoid syndrome in the early stage, thus it was untypical. 
No neuroendocrine cells are present in the normal 
gallbladder, and neuroendocrine tumor may be attributed to 
neuroendocrine cells produced from mucous epithelization 
in cholelithiasis and cholecystitis (6). The elderly, women 
and cholelithiasis patients are all high-risk populations 
of NETs, about 75% patients have concomitant hepatic, 
pulmonary, peritoneal and lymph node metastases (7). This 
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Figure 1 (A) (50 keV) and (B) (70 keV) showed a huge massive soft tissue density shadow surrounding the gallbladder in the fossa for 
gallbladder. The shape, blood supply arteries and the relationship with adjacent tissues was displayed clearly in Figure 1A. The consistent 
pattern of spectral HU curves at ROI 1, 2 and 3 indicated the same origin of tumor in Figure1C.

Figure 2 Infiltration of a large number of heterocysts. The cells 
were in a small to middle size, the nuclei were round or ellipse, 
there was a little cytoplasm, and the nuclear mitotic figure was 
observed. (A) Positive cgA (immunohistochemistry, 400×); (B) 
positive Syn (immunohistochemistry, 400×).
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case was female and suggested of retroperitoneal lymph node 
metastasis by spectral CT and was confirmed by pathology. 
Small cell carcinoma of the gallbladder has poor prognosis. 
In a review of 53 cases of individual reports, Fujii H et al. (8) 
reported that the medial survival was 8 months, the 1-year 
survival was 28%, and the 2-year survival was 0%. Therefore, 
early diagnosis of neuroendocrine tumor is critical; the 
surgery should be taken immediately after diagnosis and 
CT examination should be taken to monitor the tumor 
reoccurrence. CT examination can identify gallbladder space-
occupying and invasion to peripheral tissues, can also identify 
regional lymphatic metastasis and postoperative recurrence 
(2,9).

Spectral CT can provide multiple parameters, including 
monochromatic CT images, iodine-based material 
decomposition images and spectral HU curves for 
analysis and diagnosis of neuroendocrine tumor (10,11). 
In this case, spectral CT revealed that the tumor and its 
adjacent gallbladder were enhanced unevenly; low-keV 
monochromatic images showed the shape, blood supply 
arteries and the relationship with adjacent tissues more 
clearly; iodine-based material decomposition images 
indicated that high iodine aggregated in the tumor; and the 
tumor and enlarged lymph nodes had consistent pattern of 
spectral HU curve, suggested of retroperitoneal lymph node 
metastasis. The final diagnosis of neuroendocrine tumor 
depends on immunohistochemistry.
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