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Introduction

Neuroendocrine neoplasms of the gallbladder are classified as
grades 1 and 2 neuroendocrine tumors, neuroendocrine carci-
noma (NEC) (large cell (LCNEC) or small cell type
(SCNEC)), and mixed adenoneuroendocrine carcinoma
(MANEC) [1]. NEC of the gallbladder is rare, comprising
0.5% of all neuroendocrine tumors and 2.1% of all gallbladder
cancers [2]. In most cases of NEC of the gallbladder, the
histological components include adenocarcinoma [3–5].
Among the reported cases of NEC of the gallbladder, only
seven reported cases were Bpure^ LCNEC without adenocar-
cinoma component [3, 6–10]. The origin of such tumors has
been debated, with varying support for each theory. The pri-
mary concepts consist of the malignant transformation of neu-
roendocrine cells derived from multipotent stem cell within
the gallbladder or the malignant transformation of neuroendo-
crine cells in metaplastic intestinal or gastric mucosa second-
ary to chronic inflammation [3, 5].

We here report, at the time of this writing, the eighth case of
pure LCNEC of the gallbladder, and the first of such cases
arising from low- and high-grade dysplasia in the background
of mild chronic cholecystitis with focal pyloric gland metapla-
sia. The findings suggest a multi-step carcinogenesis of
LCNEC of the gallbladder following the chronic inflamma-
tion–metaplasia–dysplasia–carcinoma sequence.

Case Report

A 64-year-old Hispanic male with a medical history of diabe-
tes mellitus type 2, hypothyroidism, and hypertension, pre-
sented to his primary care physician for a routine follow-up.
On routine lab work, he was found to have elevated liver
function tests. The patient was admitted to an outside hospital
where an MRI revealed a mass in the gallbladder and possible
direct extension into the liver. A simple cholecystectomy and
liver wedge biopsy were performed. The resected gallbladder
measured 7.0 cm in length, and 4.5 cm inwidth. An ill-defined
sessile mass was identified in the body measuring 2.5 × 2.0 ×
1.0 cm, with diffuse infiltration into the gallbladder wall
(Fig. 1). No gallstone was identified. The entire lesion was
submitted for histologic examination. Microscopic examina-
tion of the mass revealed that the tumor was composed of
large neoplastic cells with a variable amount of cytoplasm,
large nuclei, and prominent nucleoli and showed an organoid
growth pattern with areas of necrosis (Fig. 2). The overlying
epithelium was erosive and was replaced by low- and high
grade dysplasia (Figs. 3 and 4) with clear continuity between
dysplastic lesion and invasive carcinoma (Fig. 3). The dys-
plastic area measured at least 2.0 cm in greatest dimension
on histologic sections. The background mucosa showed mild
chronic cholecystitis with focal pyloric gland metaplasia
(Fig. 5). No intestinal metaplasia was identified. The tumor
invaded the serosa and the liver bed with multifocal
lymphovascular and perineural invasion. The tumor cells co-
expressed synaptophysin (Fig. 6), chromogranin, CD56, TTF-
1, cytokeratin 7 (Fig. 7), and CDX-2 by immunohistochemis-
try. The dysplastic lesion was diffusely positive for
cytokeratin 7 (Fig. 7) and focally positive for synaptophysin
(Fig. 6), chromogranin, TTF-1, and CDX-2. These staining
patterns are similar to those of the invasive carcinoma cells.
The Ki-67 index was approximately 80% in invasive carcino-
ma cells. The tumor in the gallbladder was diagnosed as pure
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high-grade LCNEC arising from low- and high-grade dyspla-
sia in a background of mild chronic cholecystitis with focal
pyloric gland metaplasia. The tumor invaded the liver bed
with a positivemetastatic lymph node. The wedge liver biopsy
showed a metastatic LCNEC. No adenocarcinoma component
was identified in the primary tumor and the metastatic foci.
After 2 months, the patient was transferred to our hospital and
received a CT scan demonstrating small metastatic lesions in
the liver, including a 3.1 × 1.9-cm ill-defined lesion within the
medial segment of the left lobe. A 7-mm left lower lobe pul-
monary nodule was also noted. A second surgery was per-
formed to excise the metastatic lesions and to investigate the
extent of disease. Intraoperative findings included multiple
metastatic lesions throughout the liver involving the gallblad-
der fossa. Although the patient was scheduled to receive che-
motherapy for his metastatic lesions, he was lost to follow-up.

Discussion

Pure LCNEC of the gallbladder are extremely rare, with our
case being the eighth reported case, as of this writing, and the

first to arise from low- and high-grade dysplasia of the gall-
bladder. The first case of LCNECwas described in the lung in
1991 [11]. Since then, many extrapulmonary cases have been
reported [12, 13]. Papotti et al. were the first to report two
cases of LCNEC of the gallbladder, including the first case
of pure LCNEC of the gallbladder [3], which was morpholog-
ically similar to that seen in the lung reported by Travis et al.
[11] LCNEC is a relatively new tumor classification with a
structure similar to that of other non-small cell-type neuroen-
docrine cell carcinomas [3, 11]. Their histology consists of
polygonal-shaped cells (larger than those of small cell neuro-
endocrine carcinoma/small cell carcinoma), an organoid pat-
tern of growth, rosette-like areas and necrosis. The neoplastic
cells are positive for neuroendocrine markers such as
chromogranin A and synaptophysin by immunohistochemis-
try [3]. Our current case shows histologic and immunohisto-
chemical features typical of LCNEC as seen in the previous
reports. No adenocarcinoma component was identified in the
sections examined. The tumor cells are positive for TTF-1,
cytokeratin 7 and CDX-2, in addition to neuroendocrine

Fig. 1 Scanning microscopic
view shows a sessile tumor with
ill-defined tumor margin and
diffuse infiltration into the
gallbladder wall (H&E, × 1)

Fig. 2 The tumor shows an organoid growth pattern with areas of
necrosis (H&E, × 200)

Fig. 3 The overlying epithelium is replaced by low- and high-grade dys-
plasia with clear continuity between dysplastic glands and invasive car-
cinoma (H&E, × 40)
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markers such as synaptophysin, chromogranin and CD56.
TTF-1 expression has been reported to be present in
extrapulmonary neuroendocrine carcinomas [14]. Both CK7
and CDX-2 have been reported to be positive in gallbladder
carcinoma [15, 16]. The morphology and immunoprofile sup-
port the diagnosis of primary high-grade large cell neuroen-
docrine carcinoma of the gallbladder.

The most striking histopathologic finding in this case is the
presence of extensive low- and high-grade dysplasia in the
mucosa overlying invasive high-grade large cell neuroendo-
crine carcinoma. The background mucosa shows a mild
chronic cholecystitis with focal pyloric gland metaplasia.
This finding suggests a multi-step carcinogenesis of LCNEC
following the chronic inflammation–metaplasia–dysplasia–
carcinoma sequence. The origin of NEC of the gallbladder
has been debated, with varying support for each theory.

Neuroendocrine cells are not present in normal gallbladder
mucosa [3]. Therefore, the potential origin of NEC of the
gallbladder include neuroendocrine cells derived from
multipotent stem cells in the mucosa or neuroendocrine cells
derived from metaplastic intestinal or gastric mucosa second-
ary to chronic cholecystitis [3, 5, 11]. A metaplastic process
may be the initial step in the development of NEC of the
gallbladder. In our case, the background mucosa shows mild
chronic cholecystitis with focal pyloric gland metaplasia.
Although no intestinal metaplasia is identified in our current
case, the presence of focal pyloric gland metaplasia supports
the concept of malignant transformation of neuroendocrine
cells in metaplastic mucosa secondary to chronic inflamma-
tion. Although no neuroendocrine cells are identified in the
background mucosa, scattered neuroendocrine marker-

Fig. 6 The tumor cells (long arrow) are diffusely positive for
synaptophysin. Scattered synaptophysin-positive cells are also observed
in dyaplastic glands (short arrow) (H&E, × 200). Long arrow indicates
cancerous area, and short arrow indicates dysplastic area

Fig. 4 The overlying epithelium is replaced by low- and high-grade dys-
plasia (H&E, × 400)

Fig. 5 The background mucosa adjacent to invasive carcinoma shows
mild chronic cholecystitis with pyloric gland metaplasia (H&E, × 200)

Fig. 7 Both invasive carcinoma (long arrow) and dysplastic glands (short
arrow) are diffusely positive for cytokeratin 7 (H&E, × 200). Long arrow
indicates cancerous area, and short arrow indicates dysplastic area
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positive cells are observed in the dysplastic glands as shown in
Fig. 6. These cells are considered to be precursor cells of NEC
of the gallbladder. The analysis of a large series of NEC of the
gallbladder is necessary to elucidate the histogenesis of NEC
of the gallbladder.

The clinicopathologic features of eight reported cases of
pure LCNEC are summarized in Table 1. Although these eight
cases were reported as pure large cell neuroendocrine carcino-
ma, three of eight patients with unresectable tumors were di-
agnosed on biopsy with no additional sampling to investigate
possible areas of histologic variation. The presence of intesti-
nal metaplasia in a background mucosa was described in two
cases [3, 10]. Among these eight reported cases, only one
patient received a wide surgical resection. The most common
sites of metastasis and recurrence include liver and lymph
nodes. Most reported cases of pure LCNEC of the gallbladder
showed a poor prognosis except one case with a survival of
69 months [8]. The patient received multimodality treatment
including pre-operative intra-arterial chemotherapy, three-
dimensional radiation therapy, and right tri-segmentectomy
of the liver, post-operative systemic chemotherapy, and
gamma-knife irradiation for brain metastases [8]. Therefore,
multimodality treatment might be beneficial in patients with
unresectable tumors.
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