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Abstract

Background: Neuroendocrine neoplasm (NEN) of the gallbladder is rare. It is
usually asymptomatic and occurs in older adults. Its clinicopathological charac-
teristics remain controversial, and the diagnosis and treatment strategies are usu-
ally based on models of adenocarcinoma. The present study aimed to investigate
the clinical characteristics and prognosis of gallbladder NEN.

Methods: The data of patients with gallbladder NEN admitted to Peking Union
Medical College Hospital was reviewed, and a database was established for ret-
rospective analysis. Clinicopathological features were analyzed descriptively and
the prognosis was studied according to different factors. The Kaplan-Meier curve
was used to describe the cumulative survival rate.

Results: In total, 22 patients with gallbladder NEN were included in this study.
There were 10 male (45.5%) and 12 female (54.5%) patients with a median age
of onset of NEN at 57.5 (49.0, 62.3) years. Abdominal discomfort was the most
common symptom. Twenty patients (90.9%) underwent surgery, and two patients
(9.1%) with unresectable lesions underwent a biopsy. Twenty-one patients were
followed up. The 1-, 2-, and 3-year cumulative overall survival rates of all patients
and patients with resectable lesions were 65.9%, 54.9%, and 48.1%, and 72.9%,
60.7%, and 53.1%, respectively. Patients with resectable lesions had a better cumu-
lative overall survival rate than those who with unresectable lesions (p <0.001).
Conclusion: Gallbladder NEN is more common in the elderly and has a slight
female predominance. The most common symptom is abdominal discomfort.
Surgery is the first choice of treatment for this rare disease. The prognosis of
gallbladder NEN is generally poor. Patients with resectable lesions have a better
prognosis.
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1 | INTRODUCTION
Neuroendocrine neoplasm (NEN) is a rare malignant
disease with indolent clinical features.' Its incidence in-
creased from 1.09 per 100,000 people in 1973 to 6.98 per
100,000 people in 2012, much faster than the rate of all
malignant neoplasms in the same period." Approximately
two-thirds of NENs occur in the digestive system, mainly
in the rectum, pancreas, stomach, and ileum.>* NENs are
classified as mixed endocrine non-endocrine neoplasm
(MINEN), neuroendocrine carcinoma (NEC), and neuro-
endocrine tumor (NET) according to the tumor composi-
tion and degree of differentiation in the latest edition of
the WHO classification.* Gallbladder cancer accounts for
approximately 1% of all cancers worldwide, with the most
common subtype being gallbladder adenocarcinoma.>®
Gallbladder NEN is extremely rare, accounting for 2% of
all gallbladder carcinomas and 0.5% of all NENs.>”"? Some
NENSs of the digestive system, such as insulinomas and gas-
trinomas, can be detected at an early stage because of their
symptomatic features. However, gallbladder NEN is usu-
ally asymptomatic and diagnosed at an advanced stage.'
Some previous studies suggested that gallbladder NEN
was more common in the elderly and females, and its most
common subtype was NEC.”" " However, the clinical
characteristics of gallbladder NEN remain controversial,
and there is still no standard diagnosis and treatment strat-
egy due to its low incidence. To date, the vast majority of
treatment and research on gallbladder NEN has been based
on a model of gallbladder adenocarcinoma. Gallbladder
NEN was reported to have similar general features and
worse prognosis compared with adenocarcinoma.'®'> Most
studies of gallbladder NEN are case reports, and even case
series reports are few. In order to better understand this
rare disease, more studies about gallbladder NEN should
be encouraged. We aimed to investigate the clinical charac-
teristics and prognosis of gallbladder NEN by retrospective
analysis of cases from a large tertiary hospital, to increase
our understanding of this rare disease.

2 | MATERIALS AND METHODS

2.1 | Patients

Data of 11,260 patients who underwent gallbladder sur-
gery and 2844 patients with NEN treated at our hospital
between January 2012 and December 2021 were obtained
from the electronic medical record system of Peking Union
Medical College Hospital. Patients who met the following
criteria were included in the study: (1) patients with gall-
bladder lesion that was diagnosed by pre-operative imag-
ing and intra-operative examination; (2) who underwent
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cholecystectomy or lesion biopsy, with or without lymph
node dissection, liver resection, or combined organ resec-
tion; (3) in whom gallbladder NEN was confirmed by par-
affin pathology; (4) whose medical records were complete
and available. Patients with a pathological diagnosis of
other gallbladder carcinomas and those with incomplete
medical records were excluded. A database was estab-
lished and used for the analysis. The demographic char-
acteristics (sex, age, body mass index), clinical symptoms,
smoking and drinking history, underlying diseases (hy-
pertension, diabetes, coronary heart disease, cholelithia-
sis), carcinoembryonic antigen and carbohydrate antigen
19-9 test levels, surgical details, pathological information,
and prognosis were studied and analyzed.

This study was reviewed and approved by the insti-
tutional review board of Peking Union Medical College
Hospital (I-22PJ118). The requirement of informed con-
sent for the publication of data was waived owing to the
retrospective nature.

2.2 | Classification and definition

NEN was defined and classified according to the 2019
WHO classification of tumors of the digestive system (5th
edition).4 Grades 1, 2, and 3 were defined according to
the following criteria: G1, Ki-67 index <3%, mitotic rate
<2 per 2mm? G2, Ki-67 index of 3%-20%, mitotic rate
of 2-20per 2mm? G3, Ki-67 index >20%, mitotic rate
>20per 2 mm?. The American Joint Committee on Cancer
staging manual (8th edition) was used for TNM staging.'®
Post-operative complications were defined and classified
according to the Clavien-Dindo system.'” The upper lim-
its of the reference values for carcinoembryonic antigen
and carbohydrate antigen 19-9 in the present study were
5 ng/mL and 34 U/mL, respectively.

2.3 | Statistical analysis

All analyses were performed using Statistical Package for
Social Sciences software (version 25.0; IBM). Categorical
variables were presented as absolute numbers and per-
centages. Continuous variables were presented as median
(25th, 75th). The cumulative survival rates were described
by Kaplan-Meier curves with the log-rank test. Statistical
significance was set at p <0.05.

3 | RESULTS

In total, 11,260 patients underwent gallbladder surgery at
our hospital between January 2012 and December 2021.
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Twenty-two patients with gallbladder NEN were included
in this study based on the inclusion and exclusion criteria.
The medical records of 2844 patients with NEN in the same
period were also reviewed to ensure the accuracy of the
number of enrolled patients. The flow diagram of the study
participant selection is shown in Figure 1. The general in-
formation of all 22 patients is presented in Table 1. Twenty
patients (90.9%) underwent surgery and two patients (9.1%)
with unresectable lesions only underwent biopsy.

Of the 20 patients who underwent surgery, all under-
went cholecystectomy, 13 underwent lymph node dis-
section, and nine underwent liver resection. The range
of lymph node dissection included groups 8, 12, and 13.
Liver resection method included wedge liver and segment
4/5 resections. Surgical and pathological information
of the 20 patients who underwent surgery is shown in
Table 2. All 4 patients with NET were highly differenti-
ated, low grade, and had a Ki-67 index of 1%. They were
classified as G1. Ten patients with NEC were poorly dif-
ferentiated and high grade. For six patients with MiNEN,
the neuroendocrine components were all poorly differen-
tiated, and the adenocarcinoma components were poorly
differentiated in 5 patients and highly differentiated in 1
patient. The immunohistochemical staining results of the
20 patients who underwent surgery are shown in Table 3.
Three patients experienced postoperative complications,

such as vomiting (n = 1), abdominal infection (n = 1),
and bile duct infection (n = 1). All of them recovered after
conservative treatment. According to the Clavien-Dindo
system, one and two patients were classified as grade I and
I1, respectively.

Seventeen patients with tumor stage T2 and above,
or positive lymph nodes, were recommended to undergo
adjuvant treatment. Nine of them accepted, but the other
eight patients refused adjuvant treatment due to their poor
general conditions. Chemotherapy was performed in eight
patients. The treatment regimens were oxaliplatin com-
bined with capecitabine in five and carboplatin combined
with etoposide in three. Two patients received radiother-
apy in addition to chemotherapy. Targeted therapy was
performed in one patient with the protocol of lenvatinib.

As of April 2022, 19 of the 20 patients who under-
went surgery were followed up at a median time of 15 (8,
35) months. One patient was lost to follow-up. Two pa-
tients with unresectable lesions died at 1 and 7months
after the biopsy, respectively. A total of 21 patients had fol-
low-up information. The cumulative overall survival (OS)
rates were described using Kaplan-Meier curves. The
1-, 2-, and 3-year cumulative OS rates of all 21 patients
were 65.9%, 54.9%, and 48.1%, respectively (Figure 2A).
Patients with resectable lesions had a better cumulative
OS rate than those with unresectable lesions (p <0.001)

11260 patients underwent gallbladder surgery at our
hospital between January 2012 and December 2021

2844 patients with neuroendocrine neoplasm were treated
at our hospital between January 2012 and December 2021

10877 patients with benign gallbladder
diseases

Excluded

L

Excluded . :
1605 patients who did not undergo surgery

v

383 patients with gallbladder carcinomas

1239 patients with neuroendocrine neoplasm who
underwent surgery

358 patients with other gallbladder
carcinomas

Excluded

Excluded | 1214 patients with neuroendocrine neoplasm
of other sites

25 patients with gallbladder neuroendocrine neoplasm

25 patients with gallbladder neuroendocrine neoplasm

X o i Excluded
3 patients with incomplete medical records

Excluded . . .
3 patients with incomplete medical records

A,

22 patients with gallbladder neuroendocrine
neoplasm were included

FIGURE 1 The flow diagram of the study participant selection. Two different screening paths resulted in the same enrolled patients.
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TABLE 1 General information of 22 patients with gallbladder

neuroendocrine neoplasm.

Variables

Sex male/female (n)
Age (years)
BMI (kg/m?)

Abdominal discomfort (n)
Nausea and vomiting (n)
Weight loss ()

Fever (n)

Jaundice (n)

Smoking (n)

Drinking (n)
Hypertension (n)
Diabetes (n)

Coronary heart disease (n)
Cholelithiasis (n)

CEA>5 ng/mL (n)
CA19-9>34U/mL (n)

Abbreviations: BMI, body mass index; CA19-9, carbohydrate antigen 19-9;

CEA, carcinoembryonic antigen.

Value
10/12
57.5(49.0, 62.3) (range 28-79)

22.9(21.5,24.7) (range
17.4-31.2)

—
w
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TABLE 2 Surgical and pathological information of the

20 patients with gallbladder neuroendocrine neoplasm who

underwent surgery.

Variables
Laparoscopic/open surgery (1)
ASA /I (n)

Surgery time (min)

Surgery bleeding (mL)
RO/R1 resection (n)
Tumor size (cm)
NET/NEC/MiNEN (n)
Ki-67 index (%)
No. of dissected lymph nodes
(n)
No. of positive lymph nodes ()
TNM (n)
I
II
IIIA
IIIB
IVB

Abbreviations: ASA, American Society of Anesthesiologists; MiNEN, mixed
endocrine non-endocrine neoplasm; NEC, neuroendocrine carcinoma; NET,

neuroendocrine tumor.

Value
15/5
2/18

162.5 (101.3, 200.0) (range
40-255)

100 (30, 300) (range 30-600)
19/1

1.8 (1.0, 2.5) (range 0.4-6.5)
4/10/6

70 (33, 80) (range 1-90)

7 (4, 13) (range 1-20)

1 (0, 2) (range 0-20)

N Y A W W,
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TABLE 3 The immunohistochemical stain results of the
20 patients with gallbladder neuroendocrine neoplasm who
underwent surgery.

No. of test No. of positive
Variables (n) (n) %
CgA 20 17 85.0
Syn 19 18 94.7
CD56 13 13 100
CK19 9 7 77.8

(Figure 2B). The 1-, 2-, and 3-year cumulative OS rates of
the patients who underwent surgery were 72.9%, 60.7%,
and 53.1%, respectively. Meanwhile, patients who under-
went surgery were grouped and compared according to
age, sex, tumor size, and tumor nature, and the cumula-
tive OS rates of patients in different groups had no signifi-
cant difference (p >0.05) (Figure 3A-D).

4 | DISCUSSION
Although the first case was reported as early as 1929, stud-
ies on gallbladder NEN are still rare.® The clinical charac-
teristics of the disease remain unclear, and diagnosis and
treatment strategies are still not systematic. The present
study reviewed the data of patients with gallbladder NEN
from a large tertiary hospital, revealed the clinical char-
acteristics and prognosis of this rare disease, which was
conducive to deepening the understanding of gallbladder
NEN.

Gallbladder NEN mainly occurs in older adults with
a reported age of onset at 58-63years.>>'° The male-to-
female ratio has been reported differently in the literature.
Some studies have suggested that the ratios are close™'’;
whereas, others suggested that females are more com-
monly affected.”’ The present study reported a slightly
younger age of onset than that reported in the literature
and a slight female predominance. Similar to most of the
previous studies, this study also found abdominal dis-
comfort to be the most common symptom of gallbladder
NEN.>!1822 Atypia of the symptoms is related to the ana-
tomical location and function of the gallbladder. Carcinoid
syndrome of the gallbladder NEN is exceedingly rare.”

Although there are several reports on the use of med-
ical therapy, surgery is the first choice of treatment for
patients with NEN.*** Patients who underwent lesion
removal had better outcomes than those who did not.*
Do et al® reported 21 patients with gallbladder NEN, nine
of whom underwent surgery. There was a significant dif-
ference in the progression-free survival of surgical and
nonsurgical patients (211.0 vs. 61.5days, p = 0.036). Cen
et al’ studied 248 patients with gallbladder NEN from the
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FIGURE 2 Kaplan-Meier cumulative OS curves for patients with gallbladder NEN. (A) The 1-, 2-, and 3-year cumulative OS rates of
all 21 patients with follow-up information were 65.9%, 54.9%, and 48.1%, respectively. (B) The 1-, 2-, and 3-year cumulative OS rates of the
19 patients with resectable lesions were 72.9%, 60.7%, and 53.1%, respectively. Patients with resectable lesions had a significantly better

cumulative OS rate than those with unresectable lesions (p <0.001).
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FIGURE 3 Kaplan-Meier cumulative OS curves for the 19 gallbladder NEN patients with resectable lesions according to (A) age
(p = 0.206), (B) sex (p = 0.146), (C) tumor size (p = 0.437), and (D) tumor nature (p = 0.109). No significant difference was found between

different groups.

surveillance, epidemiology, and end results (SEER) da-
tabase. Using Kaplan-Meier curves to describe survival
time, they found that patients who underwent gallbladder
surgery had significantly better overall and cancer-specific
survival than those who did not (p <0.001). The present

study revealed that patients with resectable lesions had a
better OS than those with unresectable lesions, which is
consistent with the literature.

The prognosis of gallbladder NEN is controversial be-
cause of its low incidence. Kamboj et al*’ reported 19 cases
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of gallbladder NEN, 14 of which were followed up, with a
median survival time of 3 months. Ayabe et al® analyzed
300 patients from a large national database in America and
revealed that the median OS time was 25months. Gogna
et al*® studied 482 patients with gallbladder NEN from the
SEER database and found that the mean survival time was
37.11 months. In addition to survival time, reports on sur-
vival rates vary widely. The 1-, 2-, and 3-year survival rates
of gallbladder NEN were 20%-64%, 10%-38.8%, and 0%-—
31.1%, respectively.”'®*° This study reported better survival
rates in patients with gallbladder NEN than those in previ-
ously reported studies. This may be related to a number of
factors, such as patient volume, race, and follow-up time.
Patients with gallbladder NEN with different characteris-
tics may have different prognoses. Zhou et al* retrospec-
tively analyzed 446 patients with biliary NEN from the
SEER database and found that young patients and patients
with NET or smaller tumor size had a significantly better
prognosis. Another SEER database study also revealed that
age, tumor stage, extension, and grade were associated with
the outcomes.*® Adjuvant therapy has also been associated
with improved OS rates.’ This study compared patients
according to their age, sex, tumor size, and tumor nature;
however, no significant difference in prognosis was found.
This may be because of the limited number of patients.

Owing to its low incidence and controversial clinical
features, gallbladder NEN is often compared with ade-
nocarcinoma, and several imaging features can be used
to differentiate between the two.*'™> However, different
studies have arrived at different conclusions regarding
the prognosis of gallbladder NEN. Three studies, involv-
ing 10, 15, and 28 patients with gallbladder NEN, reported
a worse prognosis in patients with gallbladder NEN than
those with adenocarcinoma.'®"** In another study of 21
patients, the outcomes were similar.> However, another
study including 754 patients with gallbladder NEN re-
vealed that the prognosis of gallbladder NEN was better
than that of adenocarcinoma.® More studies are needed
to clarify the prognostic relationship between gallbladder
NEN and adenocarcinoma.

In conclusion, this retrospective study evaluated the
clinical characteristics and prognosis of gallbladder NEN.
Abdominal discomfort was the most common symptom.
CgA, Syn, CD56, and CK19 showed strong diagnostic sig-
nificance. NEC was more common than NET and MiNEN.
Patients with resectable lesions had a better prognosis.
The 1-, 2-, and 3-year cumulative OS rates of all patients
and patients with resectable lesions were 65.9%, 54.9%,
and 48.1%, and 72.9%, 60.7%, and 53.1%, respectively.

This study had some limitations. First, the number of
patients was limited because of the low incidence rate
of gallbladder NEN. It might lead to selection bias and
multivariate analysis could not be performed. Second,
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the analysis factors could not be designed and planned in
advance because of their retrospective nature. Therefore,
prospective multicenter studies are needed to further clar-
ify the clinical characteristics of gallbladder NEN.
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