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Abstract
BACKGROUND 
Gall bladder neuroendocrine tumors (GB-NETs) are rare, accounting for less than 
0.5% of all NETs. They usually lack specific symptoms and are difficult to 
diagnose preoperatively. In most cases, GB-NETs are incidentally found after 
cholecystectomy for large polyps or cholelithiasis, causing acute or chronic 
cholecystitis. The coexistence of GB-NET and GB adenocarcinoma is very rare.

CASE SUMMARY 
We report a case of synchronous but separate GB-NET and adenoma with high-
grade dysplasia in a patient who had undergone surgery for a progressively 
growing GB polypoid lesion. To the best of our knowledge, simultaneous 
separation of NETs and cancer in the GB has not been reported.

CONCLUSION 
Coexistent GB carcinoid tumor and adenocarcinoma is rare. A surveillance 
program is needed for these large GB polyps.

Key Words: Synchronous; Neuroendocrine tumor; Adenoma with high-grade dysplasia; 
Gall bladder; Case report
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Core Tip: Gall bladder (GB) polyps are commonly found in routine abdominal ultrasound examination; 
however, GB carcinoid tumors are rare, especially with the coexistence of an adenocarcinoma component. 
Physicians should be aware of rapidly growing GB polyps; in those cases, imaging examinations such as 
contrast-enhanced computed tomography and magnetic resonance imaging are needed to elucidate the 
nature of these lesions.

Citation: Hsiao TH, Wu CC, Tseng HH, Chen JH. Synchronous but separate neuroendocrine tumor and high-grade 
dysplasia/adenoma of the gall bladder: A case report. World J Clin Cases 2022; 10(7): 2322-2329
URL: https://www.wjgnet.com/2307-8960/full/v10/i7/2322.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i7.2322

INTRODUCTION
A neuroendocrine tumor (NET) is a heterogeneous tumor, first reported and identified as a carcinoid 
tumor by Oberndorfer in 1907. NETs originate and spread from neuroendocrine cells and peptidergic 
neural crest Kulchitsky cells (silver-addicted cells)[1]. The first case of a primary carcinoid tumor of the 
gall bladder (GB) was reported by Joel in 1929[2]. Primary GB-NETs are very rare, and in the 
Surveillance, Epidemiology, and End Results (commonly known as SEER) registry, only 278 cases were 
reported between 1973 and 2005. The incidence of GB-NETs is less than 0.74/100,000, and represents 
0.5% of all NETs and approximately 2% of all GB malignancies[3]. They rarely occur because there are 
no neuroectodermal cells in the GB. Multipotent stem cells or neuroendocrine cells involved in intestinal 
or gastric metaplasia of the GB epithelium have recently been considered the origin of GB-NETs[4].

Here, we report a rare case of coexistent but separate NET and adenocarcinoma in situ in the GB.

CASE PRESENTATION
Chief complaints
A 61-year-old woman presented to the outpatient department with an abnormal magnetic resonance 
image (MRI) finding. She had undergone a medical checkup in another hospital, where she was advised 
to have a 1-2 cm segment of narrow lumen at the distal common bile duct (CBD) assessed further in 
another MRI study (Figure 1).

History of present illness
The patient denied having upper or right hypochondrial pain, and no jaundice was observed. She did 
not have fever or chills. Immunoglobulin G4 (IgG4) levels were slightly elevated (246 mg/dL; normal 
range: < 200 mg/dL), and initial abdominal ultrasound (US) showed a mildly thickened distal CBD wall 
and an approximately 1 cm polypoid lesion in the GB (Figure 2A); therefore, IgG4-related cholangitis 
was suspected. Because the patient had no symptoms, she underwent regular abdominal US exams and 
measurement of blood IgG4 Levels at 6- to 12-mo intervals. However, the 1-year follow-up abdominal 
US showed that the GB polyp had grown (Figure 2B). After another 6 mo, the polyp was even larger and 
more hypoechoic in appearance (Figure 2C). After an additional 6 mo, abdominal US with Doppler 
revealed a 2 cm polypoid tumor (Figure 2D). Contrast MRI T2-weighted images revealed a 2-cm tumor 
near the neck of the GB (Figure 3). Magnetic resonance cholangiopancreatography showed that the 
morphology of the stricture segment of the distal CBD was not significantly changed. The patient 
subsequently underwent surgery.

History of past illness
The patient’s medical history was unremarkable.

Personal and family history
The patient’s family history was unremarkable.

Physical examination
The patient’s physical examination was unremarkable. Her abdomen was soft, nontender and nondis-
tended, with no palpable mass.

https://www.wjgnet.com/2307-8960/full/v10/i7/2322.htm
https://dx.doi.org/10.12998/wjcc.v10.i7.2322
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Figure 1  Magnetic resonance cholangiopancreatography showed a long-segmented luminal stricture in the distal common bile duct 
(arrows).

Figure 2 Evolutionary change in gall bladder polyp. A: A 1-cm hyperechoic lesion with hypoechoic component (polyp) at the gall bladder wall (arrow); B: 
The polyp became larger compared to its size 1 year prior (arrow); C: The polyp became hypoechoic (arrow) after another 6 mo; D: Ultrasound performed just before 
surgery revealed a Doppler signal (arrowhead) within the tumor (arrow).

Laboratory examinations
Laboratory examinations, including complete blood count and blood chemistry tests, revealed that 
white blood cell count (9051/mL) and serum levels of C-reactive protein (0.72 mg/dL), alkaline 
phosphatase (82 IU/L), gamma-glutamyl transferase (32 IU/L), aspartate transaminase (19 U/L), and 
alanine aminotransferase (28 U/L) were all within normal limits. Serological tests for hepatitis B 
antigen, anti-hepatitis C antibody, alpha-fetoprotein, carcinoembryonic antigen, and carbohydrate 
antigen 19-9 were negative. The IgG4 Level at follow-up was also within the normal range.

Imaging examinations
Two years later, abdominal US showed that the GB polypoid lesion had progressively increased to 
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Figure 3  Contrast magnetic resonance imaging T2-weighted images revealed a 2-cm tumor near the gall bladder neck (arrow).

greater than 2 cm in size. Contrast MRI T2-weighted images (Figure 3) revealed a 2-cm tumor near the 
neck of the GB, and malignancy was highly suspected.

MULTIDISCIPLINARY EXPERT CONSULTATION
This consultation was not undertaken.

FINAL DIAGNOSIS
GB neuroendocrine tumor grade 2 and synchronous adenocarcinoma in situ.

TREATMENT
Radical laparoscopic cholecystectomy with partial liver tissue resection was subsequently performed 
(Figure 4). The intraoperative findings revealed no evidence of inflammation in the peri-GB area. The 
CBD looked negative for overall abnormalities but there were tumor features noted in its appearance. 
However, the outer surface of the GB in the liver bed showed no tumor invasion. The pathological 
findings are tubulo-villous adenoma with high-grade dysplasia and gall bladder neuroendocrine tumor 
grade 2 (Figure 5).

OUTCOME AND FOLLOW-UP
After a 1-year follow up, the patient’s postoperative course was uneventful, with no recurrence. 
Regarding the CBD stricture, we suggest that patients receive endoscopic retrograde cholangiopan-
creatography brush cytology or endoscopic US with fine-needle aspiration biopsy.

DISCUSSION
More than 75% of GB cancers are adenocarcinomas, although many variant forms of GB carcinoma have 
been pathologically described[4]. GB-NETs are relatively rare histological tumors, accounting for 0.5% 
of all NET cases and only 2.1% of GB cancer cases[3]. Preoperative diagnosis of GB-NETs is difficult as 
patients tend to have no specific symptoms, and the radiological findings are not different from those of 
other GB tumors. Physicians rarely encounter patients with carcinoid tumors because they are often 
diagnosed postoperatively or postmortem.

The origin of GB carcinoid tumors is of great interest in relation to mucosal metaplasia. Recent invest-
igations have shown that neuroendocrine cells are not present in normal GB mucosa, while their mucosa 
with gastric and/or intestinal metaplasia expresses a variety of multipotent stem cells or neuroen-
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Figure 4  Surgical specimen revealed a 2-cm polypoid tumor mass (arrows) at the gall bladder neck.

Figure 5 Postsurgical findings. A: Tubulo-villous adenoma with high-grade dysplasia (arrows); B: Gall bladder neuroendocrine tumor (GB-NET), 2 mm × 2 mm 
in dimension (arrows, hematoxylin and eosin staining); C: The tumor cells were positive for cluster of differentiation 56 (arrows); D: GB-NET, grade 2, Ki-67 index: 
3%-5%, < 2 mitoses per 10 high-power fields (arrows).

docrine cell transformation to secrete serotonin, glucagon, histamine, gastrin, or somatostatin substance
[5-9]. In a study of 103 GB patients with cholelithiasis, 12 (11.7%) had intestinal metaplasia. Of these 
cases, CGA and serotonin were expressed in 83.3% and 50% of patients, respectively[10]. Cholelithiasis 
is the most important risk factor for GB cancer worldwide and is more prevalent in women; both GB 
adenocarcinomas and GB-NETs are also more common among women (68%)[11]. In the study by Maitra 
et al[12], 12 patients with GB small cell carcinoma had a positive history of gallstones; moreover, 6 of the 
patients were positive for CGA and neuron-specific enolase, and 7 patients had foci of adenocarcinoma. 
Most GB adenocarcinomas also exhibit a gastric/intestinal type of differentiation and CGA-positive 
cells[13,14]. There are several reports on the coexistence of GB-NETs and GB adenocarcinomas, and the 
possibility of a direct transition between the tumors remains an intriguing issue. A case report by 
Shimizu et al[15] demonstrated that, pathologically, giant GB tumor has atypical cells with small round-
to-oval nuclei and sparse eosinophilic cytoplasm; near this small cell proliferation was a focus of tubular 
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adenocarcinoma, which showed a zone of transition from the small cell neuroendocrine pattern. In 2017, 
the World Health Organization (commonly known as WHO) updated the classification of NETs into 
three new categories (grades 1, 2, and 3 NETs) according to the proliferative ability of the tumor[16]. 
Noda et al[17] published an article related to carcinoid tumors of the GB with differentiated adenocar-
cinoma, and Sakaki et al[18] reported a case of GB adenocarcinoma with florid neuroendocrine cell 
nests. Mixed endocrine non-endocrine neoplasms have been proposed for combined adenocarcinomas 
and neuroendocrine carcinomas. According to a previous investigation, coexistent GB-NETs and GB 
adenocarcinomas are interspersed with each other under a mucosal metaplastic background, indicating 
the transition between these tumors. However, this phenomenon was not observed in our case. The GB-
NET maintained a distance from the GB adenocarcinoma, and no intestinal metaplasia was detected. In 
addition, the GB failed to show the presence of cholelithiasis, and only mild cholecystitis was observed. 
These conditions differ from those reported in the literature.

The treatment guidelines for GB-NETs are based on tumor grading. Surgery is the most efficient and 
only curative treatment. However, with the exception of functional NETs, which can be detected early 
when the tumor is still small, most NETs are large at diagnosis and thus definitive surgery is not 
feasible. The prognosis of GB neuroendocrine carcinoma is worse than that of other GB carcinomas, 
given its highly malignant biological behavior. Maitra et al[12] and Soga[19] reported that the 5-year 
survival rates are 8.3% and 0.0%, respectively. Traditional chemotherapy using streptozotocin, 
fluorouracil, doxorubicin, cisplatin, and etoposide is a mainstay treatment for grade 3 neuroendocrine 
cell carcinoma of the GB, but there are no reported cases of long-term survival. Remarkably, our case of 
synchronous early GB adenocarcinoma and grade II GB-NET (WHO) was completely resected by 
surgery, and there was no need for adjuvant therapy.

IgG4-related sclerosing disease (IgG4-RD), a systemic inflammatory syndrome characterized by 
obliterative phlebitis and extensive infiltration of IgG4-positive plasma cells and lymphocytes with 
fibrosis in multiple organs including the digestive tract[20-22], has been increasingly recognized in the 
past few years. IgG4-RD is a benign disease that often mimics malignant behavior; however, to date, 
there are no reports in the English-language literature of any association with malignant potential. In 
our case, the patient was suspected to have this disease due to distal CBD stricture and elevated IgG4 
Level; hence, it is critical to differentiate IgG4-RD from the unknown nature of a biliary stricture. The 
possibility of pancreatic cancer, autoimmune pancreatitis, primary sclerosing cholangitis, CBD cancer, 
and IgG4 sclerosing cholangitis should be considered in patients with distal CBD stricture. We used 
imaging examinations to thoroughly investigate the narrow distal CBD of this patient. Because the 
patient refused any invasive procedure, tissue acquisition was not performed and no definite diagnosis 
could be made. The patient underwent regular abdominal US exams in follow-up. After 2 years, a 
progressively growing GB polypoid lesion was detected, and she agreed to undergo surgery. 
Interestingly, histopathological examination revealed concomitant but separate adenocarcinoma and 
NET in the GB. Six-month follow-ups are recommended for patients with polyps of 6-9 mm in size, and 
elective cholecystectomy should be considered if the polyps are greater than 10 mm in diameter[23]. If 
patients refuse prompt surgery, follow-up investigation modalities should include enhanced computed 
tomography, contrast MRI, or contrast-enhanced harmonic endoscopic US[24]. In our patient, the nature 
of the biliary stricture was not elucidated, but the GB polyp was treated. Synchronous or metachronous 
GB and CBD cancer has been reported in the literature; however, this is often related to congenital 
anomalous biliopancreatic duct union[25]. In our patient, magnetic resonance cholangiopancreato-
graphy scan did not reveal the presence of a long common channel of the biliopancreatic duct.

CONCLUSION
GB carcinoid tumors are rare, especially coexisting with an adenocarcinoma component. Most combined 
GB carcinoid tumors and adenocarcinoma show GB-NETs with adenocarcinoma differentiation or vice 
versa and are often associated with cholelithiasis and/or cholecystitis. Surgical cholecystectomy is the 
treatment of choice for this disease. We present a case of concomitant but separate GB adenocarcinoma 
and GB-NET without transition changes or evident cholecystitis. The mechanism underlying the 
transformation of GB adenocarcinoma to GB-NETs requires further investigation in the future.
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