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Clinical history

• 59-year-old female.

• Clinical Presentation: Right upper quadrant pain.

• Initial investigation: Ultrasound Abdomen.

• Diagnosis: Mass in the Gallbladder.



Magnetic resonance imaging of the gallbladder

Axial and coronal T2 weighted Magnetic Resonance images demonstrate 

a primary gallbladder mass involving the fundus and neck (white arrows).



Magnetic resonance imaging of the gallbladder

Baseline pre and post contrast enhanced coronal Magnetic Resonance images demonstrate 
enhancement of the gallbladder mass (white arrows).



Clinical course

• No distal metastatic disease was present on the initial CT scan.

• Cholecystectomy revealed a high-grade neuroendocrine carcinoma with large 

cell features.

• There was one positive lymph node. Ki-67 proliferation index of 95%.



H and E, 2X: Section shows infiltrative carcinoma with desmoplastic reaction (left) involving the gall bladder wall. 



H and E, 20X: Higher magnification shows sheets of pleomorphic and hyperchromatic tumor cells with frequent mitotic figures. 



Synaptophysin IHC, 4X: Tumor cells show diffuse 
membranous positivity for synaptophysin, consistent with a 
neuroendocrine differentiation. 

IHC Ki67, 4X: Tumor cells shows a high Ki67 proliferative index 
of approximately 60%. 



Imaging studies following surgery

• CT scan of chest, abdomen, and pelvis performed two weeks post-surgery, 

revealed no evidence of metastatic disease. 

• However, given the  neuroendocrine nature of the primary, the patient 

underwent a DOTATATE-PET scan that showed increased uptake in the 

gallbladder fossa.



PET imaging following surgery

Axial 68Ga-DOTATATE PET-CT  image shows 
relatively mild focal uptake around GB fossa 

suggesting likely local recurrence.

Coronal maximum intensity projection 
(MIP) 68Ga-DOTATATE PET image shows mild 

uptake around GB fossa.



MRI imaging following surgery

Axial and coronal T2-weighted images showed local recurrence around GB fossa (white arrow) and 
seroma/residual GB (red arrow). Diffusion weighted image shows diffusion restriction (orange arrow).

An MRI was prompted due to a high index of suspicion for local recurrence, considering the 
pathological findings of neuroendocrine carcinoma. 



PET imaging following surgery

Axial and coronal maximum intensity projection (MIP) FDG PET/CT images showed intense 
FDG uptake in the local recurrence.



Further management of the patient

• Patient deemed not to be a good surgical candidate. 

• The patient received carboplatin and etoposide prior to radiation. 

• She had an excellent metabolic response to chemotherapy and was 

dispositioned to consolidative chemoradiotherapy.



Discussion



Incidence of neuroendocrine neoplasms 

• Gustafsson, B. I., et.al (2008) reported that neuroendocrine tumors of the diffuse 

neuroendocrine system account for 1.25% of all malignancies.

• From the Surveillance, Epidemiology, and End Results Program registry, Yao, J. C., 

et.al (2008) identified 35,618 patients with neuroendocrine tumors and observed 

a significant increase in the annual age-adjusted incidence of NETs, rising from 

1.09 per 100,000 in 1973 to 5.25 per 100,000 in 2004. Yao, J. C., et.al. (2008)

Gustafsson, B. I., et.al. (2008) 



Incidence of gallbladder neuroendocrine neoplasms 

• Yao, J. C., et.al (2008) found that gallbladder neuroendocrine neoplasms 

comprise 0.5% of all neuroendocrine neoplasms and 0.2% of all gastrointestinal 

neoplasms.

• Ayub, F., & Saif, M. W. (2017) reported an incidence of gallbladder 

neuroendocrine neoplasms of 0.74 per 100,000 individuals.

• Yao, J. C., et.al (2008) found that 2.1% of gallbladder tumors are neuroendocrine 

tumors (NETs), while Ayabe et al. (2019) noted that only 2-3% of gallbladder 

neoplasms are NETs.
Yao, J. C., et.al. (2008)

Ayub, F., & Saif, M. W. (2017)

Yao, J. C., et.al. (2008)



Institutional experiences for NENs 

• Duffy, A., et.al (2008) investigated the incidence of gallbladder neuroendocrine 

neoplasms (NENs) at Memorial Sloan-Kettering Cancer Center, discovering that 

among 435 patients diagnosed with gallbladder carcinoma between 1995 and 

2005, 3% had NEN.

• Chen et al., (2015) reported similar findings in their analysis of 387 patients with 

gallbladder carcinoma, indicating that 2.2% of these patients had 

neuroendocrine neoplasms (NENs).

Chen, C., et.al. (2015)

Duffy, A., et.al. (2008)



Etiopathogenesis of neuroendocrine neoplasms 

• Most cases of neuroendocrine carcinomas of the gallbladder occur sporadically; 

however, there is increased risk in individuals with chronic inflammation from 

pancreatitis or cholecystitis. 

• Chronic inflammation is believed to induce intestinal or gastric metaplasia of 

the gallbladder epithelial cells, which may contribute to the development of 

neuroendocrine neoplasms .

Ayub, F., et.al. (2017)

Eltawil, K. M., et.al. (2010)



Genetics of neuroendocrine neoplasms 

• Neuroendocrine neoplasms of the gallbladder were analyzed using next-

generation sequencing (523 cancer-related genes) and a fusion gene panel (55 

genes).

• Pathogenic mutations were identified in RAD54L, ATM, BRCA2, with 

amplifications in ERBB2 and MDM2, and a FGFR3-TACC3 fusion. All cases were 

microsatellite-stable with a tumor mutational burden <10 mutations/Mb.

• Nearly half of NE GBCs showed actionable molecular alterations, emphasizing the 

need for molecular testing. de Bitter, T. J. J., et.al. (2021)



WHO classification of neuroendocrine neoplasms 

NEN
Neuroendocrine neoplasms

NET
Neuroendocrine tumor

NET G1
Neuroendocrine tumor, 

Grade 1

NET G2
Neuroendocrine tumor, 

Grade 2

NET G3
Neuroendocrine tumor, 

Grade 3

MiNEN
Mixed neuroendocrine–

non-neuroendocrine 
neoplasm

NEC
Neuroendocrine carcinoma

SCNEC
Small-cell neuroendocrine 

carcinoma

LCNEC
Large-cell neuroendocrine 

carcinoma

Nagtegaal, I. D., et.al. (2020)



WHO classification criteria for NENs

NEN
Neuroendocrine neoplasms

NET
Well-differentiated

NET G1
Low Grade

Ki-67 index <3%

Mitoses <2 /2 mm3

NET G2
Intermediate Grade

Ki-67 index  3-20%

Mitoses 2-20 /2 mm3

NET G3
High Grade

Ki-67 index  >20%

Mitoses >20 /2 mm3

MiNEN
Well/Poorly differentiated

Variable Grade, Mitotic Rate 

Variable Ki-67 index

NEC
Poorly differentiated

SCNEC
High Grade

Ki-67 index  >20%

Mitoses >20 /2 mm3

LCNEC
High Grade

Ki-67 index  >20%

Mitoses >20 /2 mm3

Nagtegaal, I. D., et.al. (2020)



Prognosis of neuroendocrine neoplasms 
• Due to the relative rare occurrence of gallbladder NENs, there is scant data on their etiology, 

pathogenesis, management, and prognosis.

• Due to the late clinical presentation and high propensity for malignancy, the prognosis for gallbladder 

NENs remains relatively dismal. 

• The 1-, 2-, and 3-year survival rates for gall bladder NENs are found to be 20%, 10%, and 0% 

respectively, indicating a grave prognosis.

• Gallbladder NENs remain a rare and clinically devastating diagnosis.
Chen, C., et.al. (2015)
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