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Curative resection of combined neuroendocrine
carcinoma and adenocarcinoma of the gallbladder
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ABSTRACT

Neuroendocrine carcinoma of the gallbladder has very rarely been reported as it ac-
counts for only 0.5% of all neuroendocrine tumors. It has a very aggressive biological
behavior. These tumors are usually diagnosed at an advanced stage and surgical man-
agement is therefore not an option. We performed a hepatopancreaticoduodenecto-
my along with adjuvant chemotherapy in a 48-year-old patient with a neuroen-
docrine carcinoma of the gallbladder. The patient has been followed up at the outpa-
tient clinice for 18 months without there having been any recurrence. Patients with a
locally invasive neuroendocrine carcinoma in the gallbladder may benefit from ag-
gressive surgical treatment followed by adjuvant chemotherapy. The primary man-
agement in high-grade metastatic tumors is, however, mainly medical.

Introduction

The incidence of neuroendocrine tumors (NETs) has been increasing every year by
6%!. NETs mostly occur in the gastrointestinal tract (66%) or the bronchopulmonary
system (31%), but they may also occur in the ovary, testis, hepatobiliary system and
pancreas!. NETs in the gallbladder account for 0.5% of all NETs and 2% of all gall-
bladder cancers?. Small-cell neuroendocrine carcinoma is a poorly differentiated
neuroendocrine carcinoma that has rarely been reported. These tumors may contain
well-differentiated neoplastic glands like adenocarcinoma or squamous cell carcino-
ma (Table 1)>*. Generally, the biological behavior of neuroendocrine carcinoma is
more aggressive than that of adenocarcinoma®. When neuroendocine carcinoma is
accompanied by adenocarcinoma, the prognosis is determined by the progression of
the neuroendocrine carcinoma®. Neuroendocrine carcinomas are usually diagnosed
at an advanced stage and surgical management is therefore not a therapeutic option.
Although these tumors can be treated when they are detected at an early stage, the
prognosis is very poor, with a 5-year survival rate of less than 10%*5. We report a rare
case of neuroendocrine carcinoma combined with adenocarcinoma in the gallblad-
der that was treated by curative resection (hepatopancreaticoduodenectomy and
right hemicolectomy).

Case report

A 48-year-old woman complained of a palpable mass and discomfort in the right
upper quadrant of the abdomen. On physical examination, a firm, fixed mass was
found in the right upper quadrant of the abdomen, but there was no tenderness or re-
bound tenderness. The levels of hepatic and biliary enzymes were normal except for
a lactate dehydrogenase (LDH) level of 692 IU/L (normal range: 218-472 1U/L). The
levels of the tumor markers carcinoembryonic antigen (CEA), carbohydrate antigen
19-9 (CA 19-9) and alpha-fetoprotein (AFP) were also normal.

Upper abdominal ultrasound examination revealed a 7.5-cm gallbladder mass with
direct invasion of the liver parenchyma. Abdominal computed tomography (CT) and

Key words: neuroendocrine carcino-
ma, neuroendocrine tumor, he-
patopancreaticoduodenectomy

Acknowledgments: This work was
supported by a 2-year Research Grant
of Pusan National University.

Correspondence to: Hyung Il Seo, Pu-
san National University Hospital, 1-10
Ami-dong, Seo-Gu, Busan, Republic
of Korea.

Tel +82-51-240-7238;

fax +82-51-247-1365;

e-mail seohi7 1@hanmail.net

Received June 28, 2010;
accepted December 28, 2010.



816

Table 1 - WHO classification of neuroendocrine tumors of the
gastroenteropancreatic system

1a Well-differentiated neuroendocrine tumor (WHO 1)
1b Well-differentiated neuroendocrine carcinoma (WHO 2)
2 Poorly differentiated neuroendocrine carcinoma (WHO 3)

magnetic resonance imaging demonstrated a 7.5-cm
mass lesion that was attached to the colon and duode-
num through the pericholecystic fat and had also in-
vaded the liver parenchyma at a depth of over 2 cm (Fig-

Figure 1 - A) A large gallbladder mass has invaded the duodenum
(thin arrow) and liver (thick arrow), as seen on the contrast-en-
hanced CT scan. B) The T1-weighted MR image shows a large gall-
bladder mass that has invaded the liver (black arrow), duodenum
(thin white arrow) and colon (thick white arrow).
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ure 1). An anomalous union of the pancreatobiliary duct
was demonstrated on magnetic resonance cholan-
giopancreatography (Figure 2). Gastroduodenoscopy
and colonoscopy showed no abnormal findings of the
mucosa. A hypermetabolic lesion (SUV,,,, 11.0) in the
entire gallbladder was shown on 18F-FDG PET/CT,
which was performed to check for distant metastasis.
No distant metastasis was detected.

After a needle biopsy, small-cell neuroendocrine car-
cinoma was diagnosed because small-cell cytological
features were seen on microscopy. The immunohisto-
chemical staining result was CD56(+)/NSE(-)/chromo-
granin A(-)/CK7(-)/CK20(-).

We performed a hepatopancreaticoduodenectomy
(S4b+S5 segmentectomy) and right hemicolectomy si-
multaneously. We also performed dissection of the lymph
nodes around the hepatoduodenal ligaments and the
celiac trunk. Histopathology showed a collision tumor
that consisted of small-cell neuroendocrine carcinoma
and moderately differentiated adenocarcinoma with a
transitional zone (Figure 3). The size of the tumor was 9.5
x 9.3 x 6.5 cm. Ninety percent of the tumor was a neu-
roendocrine carcinoma, which showed a CD56(+)/synap-
tophysin(-)/chromogranin A(-) staining pattern, and the
other 10% of the tumor was an adenocarcinoma that
showed a CK7(-)/CK19(+)/CK20(+)/CDX2(+) staining
pattern on immunohistochemistry. Necrosis was ob-
served in 10% of the tumor. The component with direct
invasion of the liver parenchyma and duodenum consist-
ed of small-cell neuroendocrine carcinoma (T3NOMO,
stage IITA). Intestinal metaplasia was shown in the rem-

Figure 2 - T2-weighted magnetic resonance cholangiography shows
an anomalous pancreaticobiliary ductal union (arrow).
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Figure 3 - The gallbladder collision tumor consisted of adenocarci-
noma cells and small-cell neuroendocrine carcinoma cells with a
transitional zone. (H-E stain, x100) (A: adenocarcinoma cells, T: tran-
sitional zone, N: small-cell neuroendocrine carcinoma cells)

nant gallbaddler tissue. One metastatic lymph node of
the 39 resected lymph nodes contained adenocarcinoma
(T2N1MO, stage IIIB). Lymphovascular invasion was
shown in the adenocarcinoma component. The tumor-
free margin at the liver was 1.0 cm. The duodenum was
directly invaded by a 1.2 x 0.5 cm tumor lesion into the
serosal layer, but there was no direct invasion into the re-
sected right colon.

The patient was discharged from the hospital on the
20th postoperative day without any complications. She
subsequently underwent 6 cycles of adjuvant
chemotherapy composed of 5-FU (1000 mg/m?) and
cisplatin (60 mg/m?). She has been followed up at the
outpatient clinic without a recurrence for 18 months. An
abdominal CT scan was performed every 3 months dur-
ing the first 6 months and every 6 months thereafter.

Discussion

Neuroendocrine cells do not normally exist in the mu-
cosa of the gallbladder, so neuroendocrine tumors
should ideally not occur in this organ. Three controver-
sial theories have been proposed for the histogenesis of
combined neuroendocrine carcinoma and adenocarci-
noma. First, the 2 components may originate simulta-
neously from 2 different precursor cells. Second, one
component may produce the other. Third, a totipotent
progenitor cell may produce both components’. Our
patient had an abnormal hepatobiliary junction and in-
testinal metaplasia. We suggest that the neuroendocrine
tumor could have occurred due to the neuroendocine
cells or multipotent stem cells that arose from the intes-
tinal metaplasia at the gallbladder mucosa because an
abnormal hepatobiliary junction can induce chronic in-
flammation®. The WHO definition of small-cell neu-

roendocrine carcinoma is more than 10 mitoses/mm?,
small-cell cytological features, and strong positivity for
neuroendocrine markers (such as chromogranin A and
synaptophysin)®. In this case, the cytological features
were typical of small-cell neuroendocrine carcinoma
and there were 12 mitoses/mm?. Although the results of
staining for chromogranin A and synaptophysin were
negative, another neuroendocrine marker (CD56)
showed positivity.

Small-cell neuroendocrine carcinoma is character-
ized by aggressive behavior and early local or distant
spread®®. Small-cell neuroendocrine carcinoma of the
gallbladder may be unresectable by the time of its de-
tection because of the large volume and the invasion of
adjacent organs such as the liver, duodenum, and pan-
creas. These tumors do not usually respond to radio-
therapy or chemotherapy; the median survival is only 4
months and the 5-year survival rate 8%>'°. Thirty-four
cases of combined neuroendocrine carcinoma and ade-
nocarcinoma of the gallbladder were reported up to
2002 in Japan. Nearly all reported cases were diagnosed
at an advanced stage and almost all patients died with-
in 1 year!!. Our patient was also diagnosed at an ad-
vanced stage, but she had no hepatic vascular invasion
or distant organ metastasis. Because we could expect a
good survival in this case, we tried an aggressive surgi-
cal approach. Aggressive multimodality treatments
such as surgery with chemotherapy are the only way to
increase the survival rate®!2. Although performing a he-
patopancreaticoduodenectomy in a patient with ad-
vanced gallbladder cancer is generally debatable, it can
be performed when the cancer invades the duodenum,
pancreas or lymph nodes around the pancreas direct-
ly'3. Patients should be carefully selected for he-
patopancreaticoduodenectomy because the mortality
and morbidity of the procedure are very high at 5-35%
and 30-100%, respectively's.

We opted for this aggressive approach because the pa-
tient was a young woman without any other diseases.
Moreover, the preoperative imaging studies showed no
distant metastasis and no extensive lymph node metas-
tasis and we thought the locally invasive gallbladder
carcinoma could be treated with RO resection. The ex-
tent of lymph node dissection in gallbladder carcinoma
is still a matter of debate, but in South Korea it usually
includes the lymph nodes around the hepatoduodenal
ligaments and those behind the head of the pancreas
and hepatic artery. The lymph nodes around the superi-
or mesenteric vessel and aorta were also dissected in
this case. One lymph node (1/39) around the hepato-
duodenal ligament was confirmed to contain metasta-
sis. Although the relationship between the extent of
lymph node dissection and prognosis has not yet been
ascertained, aggressive lymph node dissection should
be performed because accurate lymph node staging can
be helpful in the choice of the appropriate adjuvant
treatment.
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The prognosis of advanced gallbladder adenocarcino-
mas (over stage III) is also very poor, with a 5-year sur-
vival rate of less than 10%!“. In this case the adenocarci-
noma component had metastasized to 1 lymph node
and there was also lymphovascular invasion. We be-
lieved surgical resection was sufficient to treat the neu-
roendocrine carcinoma component because it showed
only local invasion. Although neuroendocrine carcino-
mas of the gallbladder behave more aggressively, the
adenocarinoma component showed a more advanced
stage in our patient and so there could be systemic
metastasis. The patient was therefore given chemother-
apy for adenocarcinoma of the gallbladder.

Conclusion

For young, healthy patients with neuroendocrine car-
cinomas of the gallbladder, aggressive surgical treat-
ment followed by adjuvant chemotherapy should in-
crease the survival rate despite the cancer’s high mortal-
ity and morbidity. Further studies are needed to confirm
the benefit of aggressive treatment for patients with
neuroendocrine carcinoma of the gallbladder.
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