
Tomihara et al. surg case rep           (2020) 6:274  
https://doi.org/10.1186/s40792-020-01055-w

CASE REPORT

Successful resection of a neuroendocrine 
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Abstract 

Background: Gallbladder neuroendocrine tumors (GB‑NETs) are extremely rare, representing only 0.5% of all NETs 
because no neuroectodermal cells are present in the gallbladder. In 2019, the World Health Organization updated the 
classification of NETs based on their molecular differences. The mutation status of DAXX and ATRX has been added to 
the criteria for well‑differentiated NETs.

Case presentation: A 50‑year‑old man presented to our hospital for further examination of a gallbladder polyp. He 
had no right quadrant pain, fever, jaundice, weight loss, or carcinoid syndrome‑related symptoms. The patient hoped 
to avoid cholecystectomy. During the 3‑year observation period, the polyp gradually increased in size from 8.3 to 
9.9 mm. He decided to undergo surgery, and whole cholecystectomy was successfully performed. Immunohisto‑
chemical staining revealed positivity for chromogranin A, synaptophysin, and CD56. The Ki‑67 index was < 3%. Taken 
together, these results led to a diagnosis of a grade 1 GB‑NET. We also performed immunohistochemical staining of 
DAXX and ATRX, which revealed that DAXX protein expression was negative. The patient’s postoperative course was 
uneventful, and he developed no recurrence for 8 years after surgery.

Conclusion: We experienced a very rare case of GB‑NET. Obtaining a correct preoperative diagnosis is quite difficult 
at the first evaluation. A GB‑NET should be considered as a differential diagnosis of gallbladder tumors.
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Background
A neuroendocrine tumor (NET) is a rare type of tumor 
with an incidence of about 5.25 per 100,000 people [1]. 
It has been reported to occur in various organs includ-
ing the lungs, thyroid, ileum, and pancreas. Gallbladder 
NETs (GB-NETs) are extremely rare, representing only 
0.5% of all NETs [2] because no neuroectodermal cells are 
present in the gallbladder. Multipotent stem cells or neu-
roendocrine cells involved in intestinal or gastric meta-
plasia of the gallbladder epithelium have recently been 
considered the origin of GB-NETs [3]. Most GB-NETs 

are incidentally diagnosed after cholecystectomy for 
acute cholecystitis, chronic cholecystitis, or other sus-
pected biliary diseases without specific symptoms, while 
the frequency of carcinoid syndrome is only < 1% [4, 5]. 
We herein report our experience with a very rare case of 
a GB-NET characterized by a typical clinical presenta-
tion, nonspecific imaging findings, and typical immuno-
histochemistry findings.

Case presentation
A 50-year-old man with a history of an atrial septal 
defect and hypertension presented to our hospital for 
further examination of a previously diagnosed gallblad-
der polyp. He had no right quadrant pain, fever, jaundice, 
weight loss, or carcinoid syndrome-related symptoms 
such as diarrhea, flushing, edema, or wheezing. The 
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patient hoped to avoid cholecystectomy. Abdominal 
ultrasonography revealed an 8.3-mm elevated polyp in 
the region around the gallbladder neck (Fig. 1a). During 
the next 3 years, the polyp gradually increased in size to 
9.9 mm (Fig. 1b). Furthermore, contrast-enhanced com-
puted tomography showed enhancement of the polyp 
(Fig.  2a, b). Magnetic resonance cholangiopancreatog-
raphy (MRCP) showed no abnormality in the bile duct 
or pancreatic duct, while the polyp showed iso-intensity 
on T1-weighted images (Fig.  2c) and low intensity on 
T2-weighted images (Fig. 2d).

The patient had smoked 20 cigarettes per day for 
20 years. He also had a history of drinking alcohol (one 
bottle of beer per day). Physical examination showed 
no abnormalities. Blood tests also showed no abnor-
malities, including elevations of tumor markers such 
as carcinoembryonic antigen (1.5 ng/ml) and carbohy-
drate antigen 19–9 (9.3 U/ml). Taken together, these 
results suggested that the polyp included a malignant 
component. Therefore, we performed laparoscopic 

cholecystectomy. The whole gallbladder was suc-
cessfully removed. Macroscopic examination of the 
resected specimen revealed a tumor of approximately 
10  mm in diameter in the gallbladder neck region 
(Fig.  3). Histologically, hematoxylin and eosin staining 
showed an alveolar pattern consisting of monomor-
phous round cells with centrally located nuclei (Fig. 4a, 
b). The extent of tumor infiltration was within the lam-
ina propria of the mucosal membrane, and the tumor 
resection margin was negative. Immunohistochemical 
staining revealed positivity for chromogranin A, synap-
tophysin, and CD56 (Fig. 4c–e). Immunohistochemical 
staining of Ki-67 showed that the proliferative index in 
the tumor was < 3% and that the mitotic count ranged 
from 0 to 2 per 10 high-power fields (Fig.  4f ). Taken 
together, these results led to a diagnosis of a grade 1 
well-differentiated NET. Immunohistochemical stain-
ing was negative for DAXX and slightly positive for 
ATRX (Fig.  5a, b). The patient’s postoperative course 
was uneventful, and he developed no signs of recur-
rence either clinically or radiologically for 8 years.
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Fig. 1 Ultrasound of the gallbladder showed a well‑defined, smooth mass of mixed hypo‑ and iso‑echogenicity at the gallbladder neck (arrows). a 
The diameter of the mass was 8.3 mm. b The tumor increased in size to 9.9 mm. Scale bar = 10 mm
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Conclusions
The term “carcinoid” has historically been confusing. In 
1907, “karzinoide” (carcinoid) was defined as a benign 
tumor by Oberndorfer [6], but a population of such 
tumors has been recognized as a type of malignancy 

because they have the ability to metastasize mainly to the 
liver. Thus, in the last 20 years the definition of carcinoid 
has changed to NET. In 2000, the World Health Organi-
zation (WHO) classification of digestive system tumors 
divided NETs into three types: well-differentiated endo-
crine tumor, well-differentiated endocrine carcinoma, 
and poorly differentiated endocrine carcinoma/small-
cell carcinoma [7]. In 2010, the WHO updated the clas-
sification of NETs into three new categories according 
to the proliferative ability of the tumor: grade 1, 2, and 3 
NETs [8]. More recently, in 2019, the WHO updated the 
classification of NETs based on their molecular differ-
ences: well-differentiated NETs are defined by mutations 
in MEN1, DAXX, and ATRX, whereas neuroendocrine 
carcinomas usually have TP53 or RB1 mutations. We 
have herein reported a very rare case of a GB-NET with 
immunohistochemical staining of DAXX and ATRX [9].

NETs are reportedly rare; they arise mainly in the 
gastrointestinal tract, where they account for < 2% of 
all primary gastrointestinal tumors [2]. Primary NETs 
in the gastrointestinal tract occur most frequently in 
the rectum, small intestine, pancreas, stomach, colon, 
duodenum, and appendix. Among them, GB-NETs are 
extremely rare, representing 0.04% to 0.20% of all NETs 
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Fig. 2 Contrast‑enhanced computed tomography of the abdomen showed an enhanced polyp in the a axial and b coronal sections. c Axial 
T1‑weighted magnetic resonance imaging showed that the polyp was isointense. d T2‑weighted magnetic resonance imaging showed that the 
polyp was of low intensity

Fig. 3 Examination of the resected specimen revealed a 10‑mm 
polyp in the gallbladder neck
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[4, 5]. This rarity is explained by the fact that no neuroec-
todermal cells are present in the gallbladder. Multipotent 
stem cells or neuroendocrine cells involved in intestinal 
or gastric metaplasia of the gallbladder epithelium have 
been considered the origin of GB-NETs [3]. Preoperative 
diagnosis of GB-NETs is difficult when patients have no 
specific symptoms and radiological findings are not dif-
ferent from those of other gallbladder tumors. GB-NETs 
are often incidentally detected by routine histological 
examination of specimens after cholecystectomy with a 
preoperative diagnosis of acute or chronic cholecystitis 

or suspected malignancy with a gallbladder polyp [10–
14]. Ayabe et  al. [15] analyzed 754 patients with GB-
NETs using the National Cancer Database in the United 
States. They reported that patients were predominantly 
female (n = 518, 69%) and white (n = 503, 67%) and pre-
sented with stage IV disease (n = 295, 39%) and high-
grade lesions (n = 312, 41%). Sixty-four percent of the 
patients underwent surgery, mainly simple cholecystec-
tomy (n = 480, 64%), and 145 patients (21%) underwent 
multimodal therapy. The median overall survival of the 
patients with GB-NETs was 25  months. The authors 
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Fig. 4 Definitive diagnosis of a neuroendocrine tumor of the gallbladder relies on the pathological results. a, b Hematoxylin and eosin staining 
of the gallbladder tumor. Immunohistochemical staining showed positivity for c chromogranin A, d synaptophysin, and e CD56. f The Ki‑67 index 
was < 3%
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reported that older age, large cell histology, and posi-
tive margins were independently associated with worse 
overall survival. Cen et  al. [16] analyzed 248 patients 
with GB-NETs using the Surveillance, Epidemiology, 
and End Results (SEER) database. They reported that 
most patients with GB-NETs were women (67.3%), white 
(77.0%), and married (61.7%). Most tumors were < 2  cm 
in size (31.0%), stage G3 (25.8%), and distant SEER stage 
(41.1%). Patients who underwent gallbladder surgery had 
significantly better survival. The authors also reported 
that older age, an unmarried status, large tumor size 
(> 5  cm), and distant SEER stage were significant inde-
pendent predictors of worse survival. In our case, the 
patient had no symptoms. Contrast-enhanced computed 
tomography revealed that the polyp in the gallbladder 
was enhanced and had been gradually enlarging. At this 
point, we suspected a malignancy of the gallbladder and 
performed whole cholecystectomy. Immunohistochemi-
cal staining of chromogranin A, synaptophysin, and 
CD56 suggested that the tumor was a GB-NET [15–17]. 
Immunohistochemical staining of Ki-67 revealed that the 
tumor was a grade 1 well-differentiated NET [8]. Com-
pared with previous reports, our patient was an Asian 
man with a < 1.0-cm grade 1 well-differentiated NET and 
had long survival of > 8 years after successful total chol-
ecystectomy. GB-NETs should be considered among the 
differential diagnoses of gallbladder tumors.

Furthermore, we were able to stain serial tumor speci-
mens with antibodies to DAXX and ATRX, the mutation 
status of which has been added to the criteria of well-dif-
ferentiated NETs [9]. In our case, DAXX protein expres-
sion was negative, as expected, whereas ATRX expression 
was slightly positive. Indeed, there is some discrepancy 
between gene expression levels and functional protein 
levels, but it is curious that the tumor was negative for 
DAXX staining.

The serum chromogranin A and urinary 5-HIAA con-
centrations have been the gold standard biomarkers 
for the identification and follow-up of carcinoids [15]. 
Although their specificity is very high (close to 100%), 
their sensitivity is very low. In the near future, noninva-
sive modalities such as liquid biopsy of the gene mutation 
status of MEN1, DAXX, and ATRX could be an entirely 
new strategy to diagnose gastrointestinal well-differenti-
ated NETs.

We have herein reported a rare case of a GB-NET. 
Obtaining a correct preoperative diagnosis is quite diffi-
cult at the first evaluation of such patients. As indicated 
by our case, a GB-NET should be considered as a differ-
ential diagnosis of gallbladder tumors.

Abbreviations
NET: Neuroendocrine tumor; GB‑NET: Gallbladder neuroendocrine tumor; 
WHO: World Health Organization; SEER: Surveillance, Epidemiology, and End 
Results.

Acknowledgements
We would like to thank all staff members involved in the patient’s care. We also 
thank Angela Morben, DVM, ELS, from Edanz Group (https ://en‑autho r‑servi 
ces.edanz group .com/ac), for editing a draft of this manuscript.

Authors’ contributions
HT, KH, HI, TT, AG, SF, KO, JH, YO, TW, and MY participated in the diagnosis 
and treatment of the patient and wrote the first draft of this manuscript. All 
authors read and approved the final manuscript.

Funding
None.

Availability of data and materials
Not applicable.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent was obtained from the patient to publish this case 
report and any accompanying images.

50um

a b

50um

Fig. 5 Immunohistochemistry for a DAXX and b ATRX
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