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Abstract

Neuroendocrine neoplasms of the gallbladder are rare, comprising
0.5% of all neuroendocrine cancers and about 2% of gallbladder can-
cers. These neoplasms can also be found along with other malignant
neoplasms of epithelial origin, mostly adenocarcinomas. Herein, we
describe an unusual finding of a three-component mixed neuroendo-
crine non-neuroendocrine neoplasm (MiNEN) of the gallbladder. We
also review the literature on 29 similar cases and summarize key fea-
tures. We report on a 62-year-old woman who presented with right
upper quadrant pain with a positive Murphy’s sign. A clinical diagno-
sis of neoplasia was entertained and she underwent cholecystectomy.
Gross examination of the specimen revealed a 5-cm exophytic mass
at the gallbladder fundus. Histopathologic examination of the mass
showed an infiltrating squamous cell carcinoma, an adjacent neuroen-
docrine carcinoma (each of these two components composed more
than 30% of the neoplasm), and a superficial adenocarcinoma (com-
posing 10% of the neoplasm). Gallbladder MiNENs present with sim-
ilar symptoms and in the same age group as do carcinomas; however,
their prognosis is often poor. Specific management and treatment
guidelines have not been established since MiNENs are very rare.
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Introduction

Gallbladder malignancies are rare in the United States but are
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frequent in countries in Asia and Latin America. Adenocarci-
nomas comprise the vast majority of gallbladder cancers [1].
On the contrary, neuroendocrine neoplasms of the gallbladder
comprise about 0.5% of all neuroendocine neoplasms, and
about 2% of gallbladder cancers according to the Surveillance,
Epidemiology, and End Results (SEER) registry [2]. Compos-
ite tumors, consisting of two or three of these histologic types,
have also been described. Such tumors with multiple compo-
nents also occur in the tubular gastrointestinal (GI) tract, along
with pancreatobiliary tract and were used to be called mixed
adenoneuroendocrine carcinomas (MANECs). To accommo-
date composite tumors with neuroendocrine and non-neuroen-
docrine components (adeno- and squamous cell carcinomas
(SCQ)) in the GI tract, the revised 2019 WHO classification
has introduced a new subcategory called mixed neuroendo-
crine non-neuroendocrine neoplasms (MiNENs) [3]. It is
noteworthy that such mixed tumors occur in multiple organ
systems [4], and a consideration to create analogous categories
for other systems is warranted since disease course for such
tumors is not entirely understood.

MiNENs exhibit overlapping immunoreactivity in differ-
ent components suggesting their origin from a common pluri-
potent cell [5]. This concept is further supported by molecular
analyses of gallbladder small cell neuroendocrine carcinomas
(NECs) which showed a range of mutations that substantially
overlap with those seen in gallbladder adenocarcinomas [6].
Gallbladder NECs and MiNENs have a poor prognosis, and
because of their rarity, specific treatment or management
guidelines have not been established.

The MiNENSs of the pancreas and tubular GI tract are char-
acterized by the presence of at least 30% of each of the recog-
nizable neuroendocrine and non-neuroendocrine components
[3]. However, such a cutoff has not been defined for MiN-
ENs in the gallbladder. Reporting and cataloguing composi-
tion of gallbladder MiNENs along with their disease course
in all future cases would contribute to better understanding of
these mixed tumors. To initiate cataloguing of mixed tumors
of the gallbladder from the literature, we have identified well-
characterized MiNENs with two and three components and
have compiled their clinicopathological features and disease
course.

Here we describe a patient who presented with right upper
quadrant (RUQ) pain and underwent cholecystectomy. Histo-
pathologic examination of the exophytic mass in the gallblad-
der revealed a neoplasm composed of three distinct carcino-
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Figure 1. Magnetic resonance cholangiopancreatographic image
showing a distended gallbladder (red arrow) with debris and stones
(about 1 cm) and two irregular septate nodules in the inferior fundus
(about 1.5 cm) that enhanced after gadolinium administration.

mas (SCC, adenocarcinoma and small cell NEC) which met
the definition of MiNEN.

Case Report

A 62-year-old African-American woman presented to the
emergency department with a 3-day history of RUQ pain, de-
creased oral intake, and non-bloody, non-bilious emesis. Vital
signs were within normal limits, and physical examination was
notable for moderate tenderness in the RUQ with a positive
Murphy’s sign. There was no guarding, rebound tenderness,
nor hepatomegaly. Past medical history was significant for hy-
pertension, hyperlipidemia and diabetes mellitus. Laboratory
results were notable for total bilirubin of 5.80 mg/dL (refer-
ence: 0.30 - 1.00 mg/dL), alkaline phosphatase of 426 U/L
(reference: 34 - 104 U/L), aspartate aminotransferase (AST)
of 663 U/L (reference: 13 - 39 U/L) and alanine aminotrans-
ferase (ALT) of 703 U/L (reference: 7 - 52 U/L). Lipase was
within the reference range. Basic metabolic panel (BMP) was
remarkable only for glucose of 343 mg/dL (reference: 70 - 99
mg/dL). Hemogram parameters were within their respective
reference ranges, and there was no leukocytosis. Lactate was
3.0 mmol/L (reference: 2 - 4 mmol/L), and the patient was
markedly alkalotic with a venous pH of 7.62. An ultrasound of
the RUQ revealed a distended gallbladder with heterogeneous
echogenicity of unclear etiology, along with intrahepatic and
common bile duct dilatation.

Upon admission, a magnetic resonance cholangiopancrea-
tography revealed debris and stones (about 1 cm) and two ir-
regular septate nodules (about 1.5 cm) in the inferior fundus
of the gallbladder (Fig. 1). Multiple gallstones were also seen.
The common bile duct measured 11 mm in diameter and was
noted to be filled with debris. Endoscopic retrograde cholan-
giopancreatography revealed thick sludge obstructing the am-
pulla of Vater and was extracted with a balloon sweep, fol-
lowed by placement of a stent in the common bile duct. On
hospital day 7, a laparoscopic cholecystectomy was started and

270 Articles © The authors | Journal compilation © Gastroenterol Res and Elmer Press Inc™

p 1 2 3 4 5 6 7 B 9

Figure 2. Resected gallbladder specimen showing multiple exophytic
masses in the lumen.

was converted intraoperatively into an open cholecystectomy
due to severe gallbladder distention. The post-operative course
was uneventful, with gradually resolving abdominal pain, and
the patient was discharged the following day.

Gross examination of the resected specimen showed an
exophytic mass (5 x 4 x 2 cm) located at the fundus of the
gallbladder (Fig. 2). Histopathologic examination of the mass
showed a neoplasm consisting of three distinct components. An
infiltrating SCC (60%) and an adjacent NEC (30%) were ob-
served (Fig. 3a). The squamous component showed moderate
differentiation with areas of keratinization (Fig. 3b). The neu-
roendocrine component showed areas of necrosis; the neuroen-
docrine cells had moderate cytoplasm, inconspicuous nucleoli
and “salt and pepper” chromatin, with numerous mitotic figures
(Fig. 3c). A third adenocarcinoma component comprised about
10% of the neoplasm (Fig. 3d). The tumor infiltrated the mus-
cularis propria into perimuscular connective tissue.

The SCC was positive for p40 (Fig. 4a), p63 and CK7;
the neuroendocrine component was positive for synaptophysin
(Fig. 4b) and chromogranin; and the adenocarcinoma compo-
nent was positive for CK7 (Fig. 4c) and mucin by mucicar-
mine, but negative for p40 and p63.

Because of these findings, the patient was readmitted for a
partial hepatectomy of segments IVb and V of the liver along
with lymph node dissection for staging. Histopathologic re-
view of the partial hepatectomy, perihepatic lymph nodes and
portal lymph nodes was negative for malignancy; the patient’s
tumor was classified as stage IIA. The patient was started on
eight cycles of leucovorin, oxaliplatin and 5-fluorouracil (5-
FU).

Three months later, a positron emission tomography
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Figure 3. Representative photomicrographs of the MiNEN. (a) Infiltrating squamous cell carcinoma (*) and neuroendocrine car-
cinoma (1) adjacent to each other (x 20). (b) Squamous component with keratinization (x 100). (c) Neuroendocrine component
with necrosis (x 200). (d) Adenocarcinoma component with gland formation (x 20). H&E stain. MiNEN: mixed neuroendocrine
non-endocrine neoplasm; H&E: hematoxylin and eosin.

(PET) scan revealed hypermetabolic enlarged portacaval lym- static disease. Biopsy of the nodule showed a poorly differenti-
phadenopathy and a hypermetabolic soft tissue nodule in the ated carcinoma that was positive for p63 and negative for syn-
anterior abdomen to the left of the umbilicus, suggesting meta- aptophysin supporting squamous differentiation and consistent

Figure 4. Immunohistochemical staining showing: (a) p63-positive squamous component and negative neuroendocrine com-
ponent (x 40); (b) synaptophysin-positive neuroendocrine component and negative squamous cell component (x 40); (c) CK7-
positive adenocarcinoma component (x 20).
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with metastasis.
The patient is alive and well at 14 months after the initial
diagnosis.

Clinicopathologic features of MiNENs

Since the behavior of gallbladder tumors with mixed neuroen-
docrine and non-neuroendocrine components is not well doc-
umented, we reviewed the literature for these mixed tumors
(two or three components). We searched PubMed and Google

CEINT3

Scholar for “mixed gallbladder tumor”, “mixed gallbladder

EEINNT3 CEINN3

carcinoma”, “composite gallbladder tumor”, “composite gall

EEENT3

bladder carcinoma”, “adenocarcinoma of the gallbladder”,
“squamous cell carcinoma of the gall bladder”, “neuroendo-
crine carcinoma of the gallbladder” and “neuroendocrine tumor
of the gall bladder”. We found 15 cases of mixed gallbladder
neoplasms with two-component (NEC and adenocarcinoma)
and eight cases with three-component (NEC, SCC and adeno-
carcinoma) neoplasms (Table 1 [1, 5, 7-29]).

The patients with two-component tumors presented at a
mean age of 58 years (range: 45 - 85 years) and the male/fe-
male ratio was 1:2. Most of the patients presented with gen-
eralized abdominal pain and some with pain localized in the
RUQ. Other symptoms included jaundice (2/22), fever (1/22)
and weight loss (2/22). Gallstones were documented in 11/22
patients. The mean size of the tumor was 6 cm (range: < 1 -
15 cm); it was located in the gallbladder fundus in 7/22, and
the body in 3/22 patients. In four patients, the tumor occupied
more than one anatomic region of the gallbladder, and in four
patients, the tumor extended beyond the gallbladder to involve
the liver, pancreas or duodenum. The NEC component of the
tumor was composed of large cell NEC in 13/22 patients and
of small cell NEC in 6/22 patients. One patient had both large
cell and small cell NECs, and another had a grade 2 NEC. Five
patients presented with metastasis to regional lymph nodes and
another three to other viscera. In one series of cases, three pa-
tients had metastasis of only the neuroendocrine component,
and one patient had metastasis of both the neuroendocrine and
adenocarcinoma components. The adenocarcinoma was clas-
sified as well differentiated in four patients, and as papillary
adenocarcinoma in two patients [27]. Cholecystectomy was
performed in 14/22 patients with additional partial hepatecto-
my in 8/22 patients, and chemotherapy in five of these. A com-
bination of carboplatin and etoposide was used in two patients
and a combination of cisplatin and etoposide in another two.
Details of chemotherapy for the fifth patient are not available.
A somatostatin analogue was used in three of the five patients
on chemotherapy. The patients without liver invasion or me-
tastases were disease-free for a mean of 14.5 months (range:
7 - 24 months), and were alive at the reporting time. Of the
five patients who died, three survived for a mean of 26 months
(range: 21 - 36 months).

The patients with three-component tumors presented at
a mean age of 68 years (range: 52 - 81 years) and the male/
female ratio was 1:3. The patients presented with epigastric
(3/8), RUQ (2/8) and abdominal (1/8) pain; two patients were
asymptomatic. Two of eight patients presented with anorexia
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or weight loss. Gallstones were documented in 5/8 patients.
The mean size of tumor was 5.2 cm (range: 3.6 - 8.2 cm), and
was located in the fundus in 5/8, and in the gallbladder neck
in 1/8 patients. The tumor was composed of large cell NEC in
4/8, small cell NEC in 1/8 and unspecified NEC in 2/8 patients.
Sarcomatoid differentiation was observed in two patients. The
proportion of tumor components was reported in only three pa-
tients (including the patient presented here). All three patients
had > 50% of the tumor composed of SCC, and neuroendo-
crine component comprised 10-30% of the tumor. One patient
presented with metastasis only to regional lymph nodes, 2/8
presented with direct liver invasion, 3/8 presented with liver
metastasis and two presented with distant metastasis to the
umbilicus or bone. Three of the eight patients received chemo-
therapy; one was treated with oxaliplatin and gemcitabine and
another with cisplatin, gemcitabine and epirubicin. Our pa-
tient was given leucovorin, oxaliplatin and 5-FU. The patients
with tumors localized in the gallbladder and those with only
regional lymph node metastasis were disease-free for 8 and 48
months, respectively. The four patients who died between 5
and 32 months (mean: 14 months) all had metastasis.

Origin and genetics of MiNENs

The origin of gallbladder neuroendocrine neoplasms is enig-
matic. Neuroendocrine tumors of the tubular gut most often
occur in the rectum, appendix and ileum where they arise from
hormone-producing cells known as amine precursor uptake
and decarboxylation (APUD) cells. However, normal gallblad-
der mucosa lacks APUD cells. At least two different hypothe-
ses have been proposed to explain the origin of neuroendocrine
tumors of the gallbladder: these arise from the epithelial meta-
plasia of the gallbladder which includes goblet cells and en-
terochromaffin cells [30]; and from pluripotent stem cells. This
is based on demonstration of shared immunoreactivity patterns
between different tumor components and common characteris-
tics (featuring both neuroendocrine and glandular differentia-
tion) observed in electron micrographs [5, 7, 8, 30, 31].

Gallbladder small cell NECs have molecular abnormali-
ties that overlap with those observed in gallbladder adenocar-
cinomas. Molecular studies of 12 gallbladder small cell NECs
revealed loss of heterozygosity (LOH) at 16p13 (TP53 locus)
in 77% of the cases, a finding also observed in 92% of gall-
bladder adenocarcinomas. Similarly, LOH at 9p21 (INK4a
locus) and 1821 (DCC and DPC416 loci) found in 44% and
43% of small cell NEC cases were similar to those reported
in gallbladder adenocarcinomas (50% and 31%, respectively).
KRAS mutation, found in 17% of small cell NEC cases, is
considered a low frequency (0-17%) in gallbladder adenocar-
cinomas. However, studies from Japan reported a higher fre-
quency of KRAS mutation in gallbladder adenocarcinomas [6]
(Table 2 [4, 32-35]).

Molecular studies showed that CDKN2A/B and APC
mutations were present in 27% and 3% of pancreatic NECs,
respectively, a pattern similar to that of pancreatic adenocarci-
nomas where the mutations were present in 28.3% and 2.5%,
respectively. Similarly, CDKN2A/B and APC mutations were
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present in 6% and 47% of colon NECs, in comparison to 9.8%
and 49.3% of colon adenocarcinomas, respectively (Table 2)
[32, 33].

Discussion

We have described a patient with a rare gallbladder tumor that
consisted of neuroendocrine (small cell carcinoma) and non-
neuroendocrine (adenocarcinoma and SCC) components. Be-
cause of rarity of gallbladder MiNENSs, their clinicopathologic
data are sparse, and we considered it useful to review the lit-
erature and summarize the reported findings.

Carcinomas of the gallbladder are most often of one his-
tologic type. Of these, adenocarcinomas are the most common
followed by NEC and SCC. Mixed tumors with two and three
components have been reported in the GI tract including the
gallbladder. Patients with one-, two- or three-component gall-
bladder tumors most often present in their sixth and seventh
decades of life [36]. Most patients present with vague abdomi-
nal pain which is usually associated with cholelithiasis. NECs,
when present, may involve extrahepatic bile ducts in addition
to the body of the gallbladder, and patients may have addition-
al symptoms of abdominal distension, ascites, jaundice and
weight loss and. Isolated NECs with both large cell and small
cell components have been reported, and more than one-third
of these included an adenocarcinoma component. The striking
feature of NECs in MiNENSs is the predominance of large cell
component which was distinct from predominance of small
cell component in pure NECs [37].

The prognosis of MiNENs with two or three components
is poor and similar to that of SCC and NEC, in contrast to
adenocarcinomas of the gallbladder. Patients were followed up
for < 5 years and those with metastasis died within 3 years of
diagnosis. Metastasis at presentation or shortly after resection
was a common finding in MiNENs. Metastasis was observed
with greater frequency in patients with three-component than
in those with two-component tumors, and so was the frequen-
cy of death. Although neuroendocrine component is expected
to metastasize, it is notable that only the squamous component
was identified in the metastatic lesion in our case. This feature
of potential prognostic significance has not been documented
in any of the cases we reviewed.

Staging of all gallbladder carcinomas is based on the depth
of gallbladder wall invasion, and is of prognostic significance.
However, we suggest that in addition to the depth of invasion,
the quantification of each tumor subtype in MiNENs should
also be reported. It will help better outline the prognosis of that
tumor as each component is correlated with a distinct meta-
static potential. Patients with adenocarcinoma of the gallblad-
der have a 5-year survival of 45-70%, followed by NEC (20%)
and SCC [3]. Most of the case reports we reviewed did not
include proportion of subtypes; we believe this added infor-
mation would help WHO revise its definition of gallbladder
MiNENSs in a manner similar to those of tubular GI. The origin
of these tumors from gallbladder progenitor cells is under in-
vestigation, and further molecular studies are expected to help
understand the biology of these tumors.
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