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	 Summary
	 Background:	 The primary neuroendocrine tumors of the gallbladder are very rare, representing 0.2% of all 

neuroendocrine tumors. The definite diagnosis is incidental in most cases.

	 Case Report:	 A 60-year-old male patient presented with a one-month history of epigastric pain and jaundice, 
itching, flushing, cough and wheezing. Ultrasound demonstrated the gallbladder containing 
multiple stones, with wall thickening and an adjacent liver lesion. Additionally, those structures 
showed noticeable contrast enhancement in CT and MRI. Histopathological examination revealed a 
primary gallbladder neuroendocrine tumor.

	 Conclusions:	 Though a rare entity, primary neuroendocrine tumor should be considered in the differential 
diagnosis of gallbladder cancers.
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Background

Neuroendocrine tumors (NET) of the gallbladder (GB) 
are uncommon and represent only 0.2% of all NETs [15]. 
Carcinoid syndrome is very infrequent (<1%), and most GB 
carcinoids are incidentally diagnosed during a histological 
examination of GB samples at autopsy, after cholecystecto-
my for acute or chronic cholecystitis, or after surgery for 
other suspected biliary pathology [1–6]. NETs of GB probably 
originate from either a multipotent stem cell or neuroendo-
crine cells in intestinal or gastric metaplasia of the gallblad-
der epithelium, which occurs following cholelithiasis and/
or chronic inflammation [7]. The presentation of our case 
of NET of GB is justified by its rarity and its typical clini-
cal presentation along with nonspecific imaging findings, 
emphasizing the need for further evaluation and specific 
histopathological analysis of any suspicious GB carcinoma.

Case Report

A 60-year-old male patient presented with epigastric pain 
and jaundice, flushing, cough and wheezing.

Ultrasound examination demonstrated distended GB, con-
taining multiple calculi (with the largest one measuring 
18 mm) and focal thickening of the gallbladder wall in the 
fundus, measuring about 7 mm. An irregular in outline, 
heterogeneous lesion of mixed echogenicity was found in 
the right hepatic lobe, adjacently to the GB fossa (Figure 1). 
There was also mild intrahepatic biliary tree dilatation.

Contrast-enhanced CT and MRI displayed a distended GB 
with thickened and enhancing wall, more at the fundus. 
The liver showed an irregular, multiloculated, hypodense 
but marginally enhancing focal lesion surrounding the GB 
bed (Figures 2 and 3). The lesion had a necrotic center and 
it was inseparable from the thickened GB wall. Dilatation 
of the intrahepatic biliary radicles and the proximal seg-
ment of the common bile duct (CBD) was noted, likely due 
to compression of the distal CBD segment caused by pres-
ence of a large porto-caval necrotizing lymph node. The 
radiological diagnosis suggested GB carcinoma with direct 
liver invasion and secondary porto-caval lymphadenopa-
thy, causing biliary obstruction.
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The staging of our case was T3N1M0, according to the 
American Joint Committee for TNM classification of gall-
bladder cancer [8].

A core biopsy was taken from the gallbladder mass. 
Histopathological examination showed cores of a malignant 
tumor, characterized by irregular nests and trabeculae of 
epithelial cells within a fibrous stroma. The cells showed 
a moderate amount of eosinophilic cytoplasm and a low 
to focally moderate degree of nuclear pleomorphism. On 
immunohistochemistry, the tumor was strongly and dif-
fusely positive for neuroendocrine markers Chromogranin 
A (Figure 4), Synaptophysin and CD56 (Figure 5). The tumor 
was also focally positive for Cytokeratin-7 and polyclonal 
CEA. Focal nuclear staining for CDX2 was also noted. The 
tumor was negative for S-100, CK20, CD10, Cytokeratin-19, 
prostate-specific antigen, TTF-1, HepParl, and RCC. 
There was a high proliferation index, approximately 60% 
(Figure 6).

The appearances were those of a neuroendocrine carcino-
ma consistent with GB origin.

Discussion

Carcinoid tumors are quite unusual endocrine tumors 
arising mainly in the gastrointestinal tract, where they 
involve less than 2% of all primary gastrointestinal tumors 
[1]. Primary carcinoid tumors originate frequently in the 
appendix, jejunum, and rectum. Less common sites include 
the bronchial epithelium, duodenum, colon, and stom-
ach. In particular, GB is exceptionally infrequent site for 
carcinoid [9]. Sanders described only 7 tumors (0.2%) in 
GB among 3633 digestive tract carcinoids [10]. Godwin 
described also only one case (0.04%) in GB, from among 

2837 carcinoids [11]. It is difficult to diagnose GB carcinoid 
tumor before surgery. The diagnosis is infrequently made 
by radiological imaging, because most patients have non-
specific manifestations and radiological findings are simi-
lar to presentations of any other GB tumors [9]. The age at 
presentation of GB NETs ranges from 38 to 81 years, and 
there is a markedly higher incidence in women [12]. Most 
of the GB carcinoids were detected incidentally during a 
routine histological examination of GB samples after sur-
gical removal, when cholecystectomy for cholecystitis or 
treatment of patients with suspected biliary malignancy is 
performed [13–22]. MRI is the modality of choice in staging 
GB tumors. When combined with MRCP it will give a full 
overview of the biliary ducts in case of highly suspected 
biliary duct invasions in patients who presented with jaun-
dice. Reported sensitivity rates for direct hepatic invasion 
and lymph node invasion on MRI can be as high as 100% 
and 92%, respectively [7].

Figure 1. �Ultrasound of GB: Well defined, irregular heterogeneous 
mixed hypo- and iso-echoic mass at the gallbladder fossa 
(arrow) burst the overlying liver parenchyma and with 
direct invasion of gallbladder wall at fundus (white dot), 
giving the possibilities of either of hepatic or gallbladder 
origin.

Figure 2. �Contrast enhanced CT scan of the abdomen: (A) Enhancing 
focal wall thickening at GB fundus (white dot), inseparable 
from multi-loculated liver lesion (arrow), which shows 
strong peripheral enhancement with central necrosis, GB 
stones (arrow head). (B) Dilated intrahepatic biliary ducts 
(arrows).
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When possible, surgical treatment, with the goal of whole 
resection, is the gold standard for typical carcinoids of GB. 

For pre-invasive and early-detected cancers (T1s and T1), 
simple cholecystectomy is possibly a suitable therapy. For 
advanced lesions, a more aggressive radical surgery, includ-
ing radical cholecystectomy and regional lymphadenectomy 
combined with a hepatic resection in order to obtain ade-
quate free margins, is needed [8]. For several years, sieric 
CgA and urinary 5-HIAA, each of which has a specificity of 
nearly 100% but a low sensitivity, have been the gold stand-
ard for discovering carcinoids and conducting follow-ups 
[23]. The new introduction of SPECT/CT and PET/CT hybrid 
systems results in fusion images by which the anatomical 
location of the functional findings may be perfectly deter-
mined. PET with Fludeoxyglucose (18F) is an established 
technique for oncological imaging but has not proven use-
ful for NETs, except for highly aggressive tumors [24,25]. 
Based on the ability of NETs to take up decarboxylate 
amine precursors, 11C-labeled and 18F-labeled amine pre-
cursors such as 5-HTP and L-DOPA have been used to visu-
alize NETs [26,27]. In carcinoid tumors, 18F-L-DOPA-PET 
performs better than SRS, with the reverse situation for 
non-carcinoid NETs [28]. The 11C-5-HTP-PET is superior to 
CT and SRS with the maximum profits being the provision 
of complementary diagnostic information regarding small 

Figure 4. �Microscopic examination of GB biopsy specimen: 
diffuse cytoplasmic staining for chrmogranin A; ×400 
magnification immunoperoxidase stain.

Figure 5. �Microscopic examination of GB biopsy specimen: diffuse 
cytoplasmic staining for CD56; ×400 magnification 
immunoperoxidase stain.

Figure 6. �Microscopic examination of GB biopsy specimen: : High 
proliferation index (nuclear staining for MIB-1); ×400 
magnification immunoperoxidase stain.

B

Figure 3. �T2 axial (A) and coronal (B) MRI of abdomen: Marked wall 
thickening of GB fundus, impressive of primary gallbladder 
neoplasm (white dot). Multiple matted liver lesions 
centered on GB fundus seen moderately hyperintense, 
impressive of direct hepatic invasion (arrow).
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tumors, detection of possible recurrences, and visualization 
of occult tumors [28]. The 68Ga is a generator-produced 
positron emitter and does not need an in-house cyclotron. 
Current data indicate that 68Ga-DOTA-TOC-PET is effective 
in the identification of metastatic NETs. However, at this 
time, 68Ga generators are not widely available [10].

Conclusions

We are of the opinion that NET of GB, though a rare enti-
ty, should be considered in the differential diagnosis of GB 
carcinoma.
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