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A woman in her 70s, with obstructive jaundice and left peri-
clavicular lymph node (LN) enlargement, was referred to our hos-
pital for further examination. Duke Pancreatic Monoclonal
Antigen Type 2 (DUPAN-2) levels were elevated to 434 U/mL,
while carcinoembryonic antigen and carbohydrate antigen 19–9
levels were within the normal range. Contrast-enhanced computed
tomography revealed a hypovascular tumor of the gallbladder fun-
dus with a well-defined margin accompanied by an intact overly-
ing mucosa, liver invasion (67 mm, Fig. 1a), multiple liver
metastases, and multiple paraaortic and hilar LN enlargement
(Fig. 1b); these findings suggested a diagnosis of gallbladder ade-
nocarcinoma. However, endoscopic ultrasound-guided fine-needle
aspiration (EUS-FNA) with a 22-gauge needle for a hilar-enlarged
LN revealed a proliferation of small round cells with a high
nuclear-to-cytoplasmic ratio (Fig. 1c, 2a,b). Immunohistological
examinations showed synaptophysin and chromogranin
immunopositivities with a high MIB-1 labeling index (>50%)
(Fig. 2c,d), which led to a definite diagnosis of small-cell neuroen-
docrine carcinoma (NEC). After a transpapillary placement of a
fully-covered self-expandable metallic stent (SEMS) for biliary
drainage, she underwent six cycles of combination therapy with
carboplatin and etoposide, resulting in a partial response with
remarkable tumor shrinkage (the maximal diameter of liver inva-
sion reduced from 67 to 29 mm) (Fig. 1d) and spontaneous distal
migration of the SEMS. Neuron-specific enolase also dramatically

decreased from 94.9 U/mL before chemotherapy initiation to a
normal value. One month after completion of the six cycles of
chemotherapy, the tumor relapsed with the emergence of obstruc-
tive jaundice. Amrubicin, a second-line chemotherapeutic agent
unfortunately resulted in progressive disease after three cycles.

Gallbladder NECs are rare gallbladder tumors (0.3–3%)
with a poorer prognosis than that of gallbladder adenocarci-
noma.1,2 Gallbladder NECs account for only 0.2% of all gastro-
intestinal NECs.3 It is generally considered difficult to
differentiate gallbladder NECs from gallbladder adenocarcinomas
using imaging modalities because gallbladder NECs frequently
exhibit hypovascular tumors with LN involvement and liver
metastases.2,4 However, Kim et al. recently reported that com-
pared with gallbladder adenocarcinomas, gallbladder poorly-
differentiated neuroendocrine tumors frequently exhibited well-
defined margins accompanied by an intact overlying mucosa.5

These findings were observed in the present case. It is important
to pay more attention to these radiological findings because these
findings implicate the possibility of gallbladder NECs. Although
elevation of tumor markers raises the suspicion of malignancy,
the increase in DUPAN-2 does not always indicate the existence
of adenocarcinoma because it was frequently observed in non-
malignant hepatobiliary diseases.6

EUS-FNA is considered an efficient and safe diagnostic
modality for the evaluation of pancreaticobiliary diseases.7,8
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However, there are very few reports about EUS-FNA in patients
with gallbladder NECs.9 In the present case, EUS-FNA led to a
definite diagnosis, which significantly contributed to the selection
of appropriate chemotherapy regimens based on the chemothera-
peutic treatment of small-cell lung cancer. Although the propor-
tion of gallbladder NECs is small, this differential diagnosis
should be considered because chemotherapeutic regimens are
quite different between gallbladder adenocarcinomas and gall-
bladder NECs.1 Additionally, histological samples obtained by
EUS-FNA can be used for cancer multi-gene panel testing. The
importance of pathological examination, including EUS-FNA,
for suspected gallbladder cancer is increasing. EUS-FNA of
enlarged LNs in patients with gallbladder NECs is a promising
method to establish a pathological diagnosis because metastatic
LNs are larger in patients with gallbladder NECs than in those
with gallbladder adenocarcinoma.5

In conclusion, gallbladder NECs are a rare but important
differential diagnosis of gallbladder cancer. Pathological diagno-
sis should be attempted because the treatment of
gallbladder NEC differs from that of gallbladder adenocarci-
noma, especially in unresectable cases.

Patient consent statement. Written informed consent
was obtained from the patient for the publication of this case
report and accompanying images.
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Figure 1 Contrast-enhanced computed tomography (CECT) images showing (a) hypovascular gallbladder fundus tumor with a well-defined margin
accompanied by an intact overlying mucosa and liver invasion (67 mm), and (b) hilar lymph node (LN) enlargement with calcification (arrowhead).
(c) Endoscopic ultrasound image from the stomach showing a hilar-enlarged LN as a hypoechoic mass with calcification. (d) CECT images showing
remarkable tumor shrinkage of liver invasion after six cycles of combination therapy with carboplatin and etoposide (arrowhead).
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Figure 2 (a) Endoscopic ultrasound-guided fine-needle aspiration was performed for a hilar enlarged lymph node. (b) Histological examination with
HE staining revealed a proliferation of small round cells with high nuclear-to-cytoplasmic ratios (original magnification �400). Immunohistological
examinations showed synaptophysin immunopositivity (c) with high MIB-1 labeling index (>50%) (d) (original magnification �400).
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