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Cholecystectomy with gallbladder bed cautery
might be sufficient for T1bN0M0 neuroendocrine
carcinoma of gallbladders
Cases report and literature review
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Abstract
Introduction:Neuroendocrine carcinoma was a rare kind tumor in gallbladders. So far, there is no consensus of treatment of the
gallbladder neuroendocrine carcinoma.

Casepresentation:Three patients, 1male and 2 females, were admitted in our hospital because of right upper quadrant pain. No
one complained fever, jaundice, weight loss, or carcinoid syndrome-related symptoms such as diarrhea, flushing, edema, and
wheezing. The MRI detected the broad base of gallbladder tumors. However, they refused any radical surgery. We performed a
laparoscopic cholecystectomy with gallbladder bed cautery. The pathology results showed that 2 cases were mixed neuroendocrine
carcinoma (NECs), and 1 case was a simple NEC. Chromogranin A and synaptophysin were positive in all cases. The pathological
TNM stages of all patients were in the T1bN0M0 stage. The range of Ki-67 was from 40% to 80%. During the at least 26 months’
follow-up, there is no case with the recurrence of the carcinoma without any chemotherapy or radiotherapy.

Conclusions: Cholecystectomy with gallbladder bed cautery might be enough for treatment of T1bN0M0 gallbladder
neuroendocrine carcinoma.

Abbreviations: CgA = Chromogranin A, MRI = magnetic resonance imaging, NEC = neuroendocrine carcinoma, NET =
neuroendocrine tumor, WHO = World Health Organization.
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1. Introduction

Neuroendocrine tumor (NET) is a rare type of carcinoma with
the incidence of about 5.25 per 100,000.[1] It had been found in
many organs, such as lungs, thyroid, jejunum, ileum. and
pancreas, gallbladder NET was seldom reported.[2] According to
a survey hosted by National Cancer Institute, the incidence of
gallbladder NET was <0.74/100,000.[1] Neuroendocrine carci-
noma (NEC) is a kind of poorly differentiated NET or high-grade
G3 NET (mitotic count >20 per 10 high power fields and/or
>20% Ki-67 index) according to the 2010 WHO classification.
Because of a number of reasons, including the rarity of the
disease, there is no consensus of treatments of the gallbladder
NEC.
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Traditionally, the treatment of NEC referred to the treatment
of gallbladder cancers in clinical practice. In general, a simple
cholecystectomy is sufficient therapy for early tumors, confined to
the mucosa (T1a).

[3] Whereas the therapeutic modality for
gallbladder tumors, which is a higher grade than T1b (muscularis
proper), is a radical operation, including cholecystectomy, partial
hepatectomy around the gallbladder bed and dissection of
regional lymph nodes.[4] However, we had dealt with 3 T1bN0M0

gallbladder NEC cases, they all accept laparoscopic cholecystec-
tomy with gallbladder bed cautery, and have no recurrence of the
carcinoma during the at least 26 months’ follow-up.
2. Case presentation

These 3 gallbladder neoplasm cases (1 male and 2 females) were
admitted in our hospital because of right upper quadrant pain
(Table 1). No one complained fever, jaundice, weight loss, or
carcinoid syndrome-related symptoms such as diarrhea, flushing,
edema, and wheezing. No positive results of physical examina-
tion were found. TheMRI detected the broad base of gallbladder
tumors (Fig. 1).We planned to perform a radical cholecystectomy
if the frozen pathology was positive during the operation.
However, these patients refused the radical surgery. After getting
their informed consents and the approval of the Ethics Committee
of our hospital, we performed a laparoscopic cholecystectomy
with gallbladder bed cautery. The whole gallbladder bed was
cauterized for at least 30 seconds using active electric L-hook,
which was connected with Monopolar radiofrequency energy
(Force FX, Covidien, Boulder, CO) on 40W “Desiccate”
coagulation mode. Pathology results showed that 2 cases were
mixed NECs (NEC and adenoma), and 1 case was a simple NEC.
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Table 1

Clinical features of 3 cases of neuroendocrine carcinoma.

No. 1 2 3

Age, y 57 46 69
Sex M F F
BMI 27.68 20.94 21.63
Clinical manifestations
RUQ pain Y Y Y
Fever N N N
Jaundice N N N
Weight loss N N N
Flushing and diarrhea N N N

Pathological results
Tumor location Body Body Fundus
Tumor size, cm 1.7�1.4 1.5�1.2 1.9�0.9
Tumor root size, cm 1.3�1.3 1.3�1.2 1.5�1.0
Resection boundary Negative Negative Negative
Type Large cell NA Small cell
TNM grade T1bN0M0 T1bN0M0 T1bN0M0

Ki-67 40% 80% 80%
Grade G3 G3 G3
Concomitant with adenoma Y N Y
Differentiation of adenoma Moderately NA Moderately

Gallbladder stone N N Y
Adjunctive treatment
Chemotherapy N N N
Radiotherapy N N N

Follow-up, mo 26 42 29
Prognosis No recurrence No recurrence No recurrence

BMI=body mass index, F= Female, M=Male, N=No, NA=Not available, No=number, RUQ= right upper quadrant, Y= yes.
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Chromogranin A (CgA) and synaptophysin were positive in all
cases (Fig. 1). The range of Ki-67 was from 40% to 80%. The
pathological TNM stages of all patients were in the T1bN0M0

stage, and the tumor resection boundary was negative in all
3 patients.
Considering the negative found of metastasis, these 3 patients

also insisted on no chemotherapy or radiotherapy. Therefore,
they were closely followed-up. The longest follow-up period is
Figure 1. Magnetic resonance imaging (MRI) and pathological results of
gallbladder neuroendocrine carcinoma. (A and B) The MRI images of
gallbladder. The arrow showed the broad base of gallbladder tumors
and the intact of the gallbladder wall. (C) Hematoxylin and eosin staining
of carcinoma tissues form gallbladder (200�). (D) CgA staining shows
CgA-positive cancer cells (200�). The confirmative diagnosis of neuroendo-
crine carcinoma of gallbladder relies on the pathological results.
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42 months in a 46-year-old female patient. Even the shortest
follow-up period is >26 months in a 57-years-old male patient.
Up to now, they all have no recurrence of NEC.
3. Discussion and conclusions

There is no consensus of treatment of gallbladder NEC. This
might be because of the rarity of the disease, the lack of predictive
prognostic factors, and the limited understanding of the biology
of the disease. A multicenter study assessed the clinicopathologi-
cal features, therapeutic approaches, and prognosis of as much as
43 biliary NET patients, but the optimal treatment and prognoses
were still not well established.[5] The treatment of the NEC
referred to the treatment of gallbladder cancers in clinical
practice. However, for the stage of T1bN0M0 gallbladder cancer,
there are also many controversies about the surgical strategy.[6]

Radical resections were widely performed for T1b tumors because
residual cancer in the resected gallbladder bed was identified in
many cases.[6] In a study of 115 cases of resection after previous
cholecystectomy, 46% of patients had residual disease in the
resection specimen on final histologic analysis.[7] However, some
series support a simple cholecystectomy as a sufficient manage-
ment for T1b cancers. After all, the tumor did not invade the
gallbladder bed. Lee et al[8] analyzed 29 relevant publications
involved 560 patients, found that there is no definite evidence that
radical cholecystectomy is advantageous over simple cholecys-
tectomy for T1b gallbladder cancer.
Moreover, most NECs are relatively slow-growing neoplasms

and clinically less aggressive than adenocarcinomas.[9] The mixed
NECs in our cases are mixture of NEC and adenoma, not
the mixed adenoneuroendocrine carcinoma according to the
2010 WHO classification.[10] Although the NEC was poorly
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differentiated, the tumor resection boundary was negative in all
3 patients. Besides, we performed the gallbladder bed cautery after
cholecystectomy,whichmight kill the possible residual tumor cells.
The prognosis of these 3 patients could explain the effectiveness of
the strategy. There is no case with no recurrence after at least
26 months’ follow-up without postsurgical chemotherapy. It is
much longer than the progression-free survival and the survival
time reported previously. Lee et al[5] collected 11 NECs of
gallbladder patients, found that the median overall survival time
was 7.9 months, and the median progression free survival time
was 5.1 months. Duffy et al reported that the median survival of
the cohort of 13 gallbladder NEC patients was 9.8 months.[11]

Therefore, cholecystectomywith gallbladder bed cautery might be
sufficient for treatment of T1bN0M0 gallbladders NEC. Although
the size of our report is limited and further larger studies are
needed, the result will be very meaningful for surgeons to make a
decision that nomore surgerywould beneededwhen theT1bN0M0

NEC is incidental found after cholecystectomy.
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