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Mixed Neuroendocrine Non-Neuroendocrine Neoplasm
of the Gallbladder

AUTHORS:

CORRESPONDING AUTHOR: AUTHOR AFFILIATIONS:

Delgado C? Cobb W?; Dobrie L% Kuo E?; William Cobb, MD a. Department of General Surgery

Rosales A¢

Background

Summary

Conclusion

Key Words

Department of General Surgery AdventHealth Orlando

AdventHealth Orlando Orlando, FL 32803

Ste. 400

Orlando, FL 32803 b. Department of Pathology

Email: william.cobb.md@adventhealth.com AdventHealth Orlando
Orlando, FL 32803

c. Department of Surgical Oncology
AdventHealth Cancer Institute
Orlando, FL 32804

Mixed neuroendocrine-non-neuroendocrine neoplasms (MiNENSs) of the gallbladder are
exceedingly rare. Most patients initially present with nonspecific right upper quadrant discomfort.

We present the case of a 67-year-old female referred to our institution following workup at

an outside facility that revealed a gallbladder polyp. The patient reported a three-year history

of sharp right upper quadrant and flank pain. Abdominal MRI demonstrated a broad-based,
contrast-enhancing 1.9 x 1.2 cm lesion adherent to the inferomedial gallbladder wall, consistent
with a polyp. Cholecystectomy with intraoperative frozen section analysis revealed gallbladder
adenocarcinoma, prompting a subsequent laparoscopic liver wedge resection of segments 4B/5

and hepatoduodenal lymphadenectomy. Final pathology revealed a 3.5 cm MiNEN with

perineural invasion, staged as pT3N0. The tumor was positive for AE1/AE3 and exhibited variable
immunoreactivity for synaptophysin, chromogranin, and INSM1. Scattered tumor cells were
positive for CK20, while CK7 was negative. The patient received adjuvant FOLFOX chemotherapy.

Primary gallbladder MiNENSs are exceptionally rare tumors, and their pathogenesis remains poorly
understood. These neoplasms can mimic both benign and malignant gallbladder disorders—the age
of presentation and initial presentation of symptoms of our case aligned with the current literature.
Further research is needed to improve our understanding of the disease process and to establish
standardized treatment protocols.
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Case Description

Neuroendocrine tumors of the gallbladder account for
0.5% of all neuroendocrine tumors and about 2% of all
gallbladder cancers.' The histogenesis of gallbladder neuro-
endocrine tumors remains uncertain due to the absence of
neuroendocrine cells within the normal gallbladder.* Three
hypotheses have been proposed for the histogenesis of neu-
roendocrine carcinoma.’ First, intestinal metaplasia of the
gallbladder mucosa, occurring in the setting of chronic
inflammation, may contain neuroendocrine cells. Second,
neuroendocrine tumors may arise from endodermal stem
cells or progenitor cells with multidirectional differentia-
tion potential. Third, the neuroendocrine component may
derive from aberrant differentiation of an adenocarcinoma
through neometaplasia or transdifferentiation.*

To our knowledge, fewer than 80 cases of primary gall-
bladder mixed neuroendocrine neoplasms (MiNENs)
have been reported in the literature." The mean age at pre-
sentation for these reported cases is 64.5 years, with over
two-thirds of patients initially presenting with right upper
quadrant pain.' Imaging studies like ultrasound (US),
computed tomography (CT), magnetic resonance imaging
(MRI), positron emission tomography-computed tomog-
raphy (PET-CT), and somatostatin receptor scintigraphy
can reveal useful information about these tumors. Howev-
er, the imaging findings are typically non-specific. Conse-
quently, imaging remains challenging for reliably differen-
tiating MiNENs from gallbladder adenocarcinomas. This
case report aims to present an extremely rare gallbladder
neoplasm.?

A 67-year-old female with a medical history of hyperten-
sion and chronic obstructive pulmonary disease (COPD)
was referred for evaluation of a gallbladder polyp. Her pri-
mary complaint was sharp right upper quadrant and flank
pain, unrelated to food intake, which had begun three
years prior to presentation. She denied nausea, emesis,
jaundice, weight loss, and had no history of smoking, alco-
hol consumption, or illicit drug use.

On original examination, the patient appeared well, with
no abdominal tenderness, distention, guarding, masses, or
evident jaundice. Initial laboratory evaluation revealed a
total bilirubin of <0.2 mg/dL, alkaline phosphatase of 73
units/L, alanine aminotransferase (ALT) of 201 units/L,
and aspartate aminotransferase (AST) of 290 units/L. Car-
cinoembryonic antigen (CEA) was elevated at 7.8 ng/mL,
while CA 19-9 was within normal limits. A complete blood
count and complete metabolic panel were unremarkable.
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Initial CT of the abdomen and pelvis demonstrated focal
thickening of the gallbladder wall without pericholecystic
stranding (Figure 1).

Figure 1. Abdominopelvic CT Imaging. Published with Permission

(A) Axial and (B) Coronal CT images demonstrating focal thickening of the
gallbladder wall without pericholecystic stranding.
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Subsequent MRI of the abdomen with MRCP revealed
a broad-based, contrast-enhancing 1.9 x 1.2 cm lesion
adherent to the inferomedial gallbladder wall, consistent
with a polyp. CT of the chest, abdomen, and pelvis showed
no evidence of metastatic disease. The patient was sched-
uled for diagnostic laparoscopy with cholecystectomy and
intraoperative frozen section analysis, with the potential
for liver segmentectomy and hepatoduodenal ligament
lymphadenectomy if malignancy was identified.

Intraoperatively, diagnostic laparoscopy revealed a perito-
neal implant nodule in the right upper quadrant, which
was excised and sent for frozen section analysis; the results

were negative for malignancy. A cholecystectomy was then
performed, and the suspected gallbladder polyp was iden-
tified as invasive adenocarcinoma on frozen section anal-
ysis. The decision was made to proceed with laparoscopic
liver wedge resection of segment 4B/5 and hepatoduode-
nal lymphadenectomy.

Final pathology revealed a 3.5 cm mixed neuroendo-
crine-non-neuroendocrine  neoplasm  (MiNEN)  with
perineural invasion (Figures 2A and 2B); resection mar-
gins were negative for malignancy. Ten lymph nodes were
resected, and all were negative for malignancy.

Figure 2. Histopathologic Features of of MiNEN Tumor with Distinct Morphology. Published with Permission

(A) H&E stain (40x magnification) demonstrating the infiltrating tumor cells with a nested and cribriform architecture, patchy tumor necrosis, and calcifications.

(B) Ki-67 stain (40x magnification) showing a high proliferation index within the adenocarcinoma component and a significantly lower proliferation index in the
neuroendocrine component. (C) Mucicarmine stain (200x magnification) highlighting mucin production by the tumor, confirming the presence of an adenocarcinoma
component. (D) Synaptophysin stain (40x magnification) demonstrating a dual population of tumor cells, highlighting the neuroendocrine component.
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The tumor consisted of 35% WHO grade 3, well-differ-
entiated neuroendocrine tumor with a 30% proliferation
index, and 65% poorly differentiated adenocarcinoma
with an 80% proliferation index. The tumor was staged as
pT3NO. Immunohistochemical staining showed the tumor
to be positive for AE1/AE3 and variably immunoreactive
for synaptophysin, chromogranin, and INSM1. Scattered
tumor cells were positive for CK20, and the tumor was
negative for CK7. Following discussion at the multidis-
ciplinary tumor board, adjuvant FOLFOX chemothera-
py was recommended. To date, surveillance imaging has
shown no evidence of recurrence or metastatic disease
within the abdomen.

Discussion

The global incidence of gallbladder cancer varies geo-
graphically due to the interplay of dietary, genetic, and
environmental factors. Lee et al. reported that, between
1985 and 2005, the incidence of gallbladder carcinoma
in the United States was 0.9 per 100,000 males and 1.6
per 100,000 females, representing 0.16% and 0.39% of all
cancers, respectively.* Adenocarcinomas are the most com-
mon malignant neoplasms of the gallbladder, comprising
approximately 90% of all gallbladder carcinomas.’ Neuro-
endocrine tumors of the gallbladder are rare, accounting
for only 0.5% of all neuroendocrine tumors and about 2%
of all gallbladder cancers."*”

Most cases of MiNENs have been reported in North
America, Europe, and Asia.® MiNEN are characterized
by two distinct components: a non-neuroendocrine com-
ponent, most often adenoma or adenocarcinoma, and a
neuroendocrine component, with each component con-
stituting at least 30% of the tumor.” These components
may be intermixed or spatially separated within the lesion.
MiNEN is graded separately for each component, with
the overall tumor grade reflecting the higher of the two
grades.” Prognosis is also determined by the higher grade,
as these lesions are typically highly aggressive and prone to
rapid metastasis.’

Fewer than 80 cases of primary gallbladder MiNEN have
been reported in the literature.! The mean age at presenta-
tion is 64.5 years, and over two-thirds of patients initial-
ly present with right upper quadrant (RUQ) pain." This
patient, a 67-year-old female presenting with sharp RUQ
pain, aligns with this typical presentation.
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The pathogenesis of primary gallbladder neuroendocrine
and mixed tumors remains poorly understood, largely due
to the absence of a neuroectodermal component in the
gallbladder. One theory suggests that neuroendocrine cells
may arise from intestinal or gastric metaplasia secondary
to chronic inflammation from gallstones or cholecysti-
tis. Transdifferentiation of cancer cells has also been pro-
posed.”!

Classically, a MiNEN is defined as having at least 30%
of both neuroendocrine and non-neuroendocrine com-
ponents.'" However, recent studies suggest that a lower
threshold should be considered for MiNEN diagnosis due
to the aggressive nature and metastatic potential of these
tumors.!!

This patient presented with an elevated CEA and normal
CA 19-9. In prior reports of MiNEN with measured CEA
and CA 19-9, 35.7% of patients had elevated CEA, and
approximately half had elevated CA 19-9.! Similarly, in
our patient’s case, intraoperative frozen section analysis of
the cholecystectomy specimen revealed invasive adenocar-
cinoma, prompting liver wedge resection of segments 4B/5
and hepatoduodenal lymphadenectomy. A recent study by
Patkar et al. investigating intraoperative frozen section in
suspected gallbladder malignancy demonstrated a sensi-
tivity of 88.3%, specificity of 99.6%, positive predictive
value of 99.4%, negative predictive value of 92.7%, and
diagnostic accuracy of 95.1%."

The five-year survival for primary gallbladder cancer is
less than 20%."" The median survival time for MiNEN
patients ranges from 12.2 months to 36 months + 11.42
months."”"" Overall, MiNEN is a significantly aggressive
cancer and necessitates close surveillance.!" Liver metasta-
sis is most common, but other sites have been reported.”
Prognostic factors for primary gallbladder cancers include
tumor size, direct liver invasion, presence of thick rim
diffusion restriction, and the presence and size of liver or
lymph node metastases.'?

Due to the rarity of gallbladder MiNEN, data support-
ing specific treatment strategies are limited. Some evidence
suggests that surgical intervention may improve progres-
sion-free survival in patients with gallbladder neuroendo-
crine tumors.® Curative resection is a treatment option,
but there is no consensus regarding resection margins.
Procedures range from simple cholecystectomy to radical
liver resection with lymphadenectomy and resection of the
hepatoduodenal ligament, ' depending on tumor stage.

ACS Case Reviews. 2025;5(1):34-39



ACS Case Reviews in Surgery

Delgado C, Cobb W, Dobrie L, Kuo E, Rosales A

Systemic therapy with oxaliplatin plus gemcitabine or
etoposide, cisplatin, and adriamycin has shown some effec-
tiveness,® though data remain limited. Fluorouracil and
oxaliplatin have also been reported as effective systemic
chemotherapy in case reports.

This patient’s operation was guided by the intraoperative
frozen section finding of adenocarcinoma. The neuroendo-
crine component was identified on final pathology. Current
evidence does not demonstrate a significant survival bene-
fit from postoperative chemotherapy in MiNEN patients,
although data are limited." In this case, radical cholecystec-
tomy and liver wedge resection were performed, followed
by tumor board recommendation for adjuvant FOLFOX
chemotherapy. The patient has remained without recur-
rence to date.

Conclusion

Primary gallbladder mixed neuroendocrine-non-neuro-
endocrine tumors (MiNENs) are exceedingly rare. The
pathogenesis of this specific malignancy remains poorly
understood. The patient’s age and initial symptom pre-
sentation in this case are consistent with the existing lit-
erature. However, published reports indicate that these
tumors do not necessarily present with specific or pathog-
nomonic symptoms. In this case, surgical resection with
intraoperative frozen section analysis, followed by adjuvant
chemotherapy, was the chosen treatment strategy.

Lessons Learned

Primary gallbladder MiNENSs are exceptionally rare, with
fewer than 80 cases reported in the literature. The mean
age at presentation is 64.5 years, and right upper quadrant
pain is the most common initial symptom. A high index
of suspicion for gallbladder malignancy is warranted in
patients in their sixth or seventh decade of life presenting
with potential gallbladder disorders. The inclusion of addi-
tional testing, such as tumor markers like CEA and CA
19-9, in the initial workup should be considered. In our
case, the patient exhibited suspicious findings on abdomi-
nal imaging and an elevated CEA level. In retrospect, these
findings should have heightened the suspicion for malig-
nancy. Further research is needed to improve our under-
standing of the disease process and to develop standardized
treatment protocols.
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