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Abstract

BACKGROUND

Neuroendocrine neoplasms are rarely located in the gallbladder (GB), and
carcinoid syndrome is exceedingly rare in patients with GB neuroendocrine
neoplasms.

CASE SUMMARY

We report a case of GB neuroendocrine carcinoma (GB-NEC) in a 65-year-old
man, who presented with flushing for 2 mo. Pathological specimens of the
flushed skin revealed that mucin was deposited between the collagen bundles in
the dermis. Computed tomography and magnetic resonance imaging indicated
neoplasm in the GB with liver invasion and enlarged lymph nodes in the
portacaval space. High fluorodeoxyglucose uptake was detected in lymph nodes
in the portacaval space, but distant metastasis was not seen by positron emission
tomography. Ultrasound-guided needle biopsy of the GB neoplasm was
suggestive of high-grade NEC. Because of the functional characteristics of poorly
differentiated NEC, en bloc cholecystectomy, resection of hepatic segments IVb
and V, pancreaticoduodenectomy, and regional lymphadenectomy were
performed. A diagnosis of poorly differentiated NEC was made by pathological
findings and immunohistochemical staining data. Ki-67 index was > 80%. The
patient refused adjuvant therapy and passed away in the 7 month.

CONCLUSION

Distinctive manifestation combined with imaging helps make correct
preoperative diagnosis. Radical surgery and adjuvant chemotherapy might
improve prognosis.
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Core tip: Neuroendocrine neoplasms are rarely located in the gallbladder (GB), and
carcinoid syndrome is exceedingly rare in patients with GB neuroendocrine neoplasms.
We present herein, a rare case of GB neuroendocrine carcinoma in a 65-year-old man,
who presented with flushing for 2 mo. En bloc cholecystectomy, resection of hepatic
segments Vb and V, pancreaticoduodenectomy, and regional lymphadenectomy were
performed. Surgery helped to alleviate his symptoms. Distinctive manifestation
combined with imaging helps make correct preoperative diagnosis. Radical surgery
followed by adjuvant chemotherapy might improve the prognosis of advanced GB
neuroendocrine carcinomas.
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INTRODUCTION

Neuroendocrine neoplasms (NENSs) refer to a family of neoplasms originating from
neuroendocrine cells throughout the body, mostly originating in the gastrointestinal
tract, pancreas, and lungs!'?. Neuroendocrine carcinoma (NEC) always refers to high-
grade neoplasms with poor differentiation. NENs are traditionally divided into
functional and nonfunctional neoplasms. Functional NENs produce peptide
hormones that cause symptoms, while nonfunctional NENSs are clinically silent until
neoplasm is large, metastatic disease or bleeding occurs. Primary gallbladder (GB)-
NENSs are infrequent and make up < 1% of all NENs!"“l. Among 875 GB carcinomas
diagnosed by ultrasound-guided fine needle aspiration cytology, only 20 were GB-
NENs!. In addition, among GB-NENSs, carcinoid syndrome caused by functional
neoplasm is exceedingly rare (< 1%)"*.

Here, we report a case of functional GB-NEC, in which an initial presentation of the
patient was suspected as manifestation of carcinoid syndrome. The patient underwent
radical surgery that helped to alleviate his symptoms. In addition, we reviewed cases
of functional GB-NENs associated with rare manifestations reported from 1986 to
2018.

CASE PRESENTATION

Chief complaints
A 65-year-old man was admitted to our hospital with a history of flushing for 2 mo.
The patient had no symptoms of abdominal pain, diarrhea, or jaundice.

History of present illness
Patient’s symptoms started 2 mo ago.

History of past illness
The patient denied a history of hypertension, diabetes, and other relevant illness.

Family history

His father had esophageal cancer.

Physical examination
The physical examination was normal except for the skin. The skin over the face, neck,
upper chest, and limbs was flushed and scaly (Figure 1A and B).

Laboratory examinations
Complete blood count, renal and liver function tests, and erythrocyte sedimentation
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Figure 1 Visible changes of the skin. A, B: The skin over the face, neck, upper chest, and limbs was flushed,
accompanied by desquamation before surgery; C, D: Flushing was obviously relieved on day 5 postoperatively; E, F:
At 2 wk after surgery, flushing faded entirely and skin pigmentation was visible.

rate were within normal limits. Autoimmune serology showed an increased
antinuclear antibody titer (1:40), but antibodies to double-stranded DNA,
ribonucleoprotein, Sm nuclear antigen, scleroderma-70 protein, and Jo-1 protein were
negative. Neuron-specific enolase (NSE) was 34.7 ng/mL (normal range 0-30.0
ng/mL). Levels of tumor markers including a-fetoprotein, carcinoembryonic antigen,
carbohydrate antigen 125, and carbohydrate antigen 19-9 were in the normal ranges.

Imaging examinations

Computed tomography (CT) revealed GB neoplasm and enlarged lymph nodes
(Figure 2). Magnetic resonance imaging revealed GB neoplasm with liver invasion,
and several enlarged lymph nodes were found in the portacaval space (Figure 3).
High fluorodeoxyglucose uptake was detected in lymph nodes in the portacaval
space, which was considered metastasis, but distant metastasis was not seen by
positron emission tomography (PET) (Figure 4).

Further diagnostic work-up

Pathological specimens of the flushed skin revealed that mucin was deposited
between the collagen bundles in the dermis. Ultrasound-guided needle biopsy from
the GB neoplasm was suggestive of high-grade NEC. Immunohistochemical staining
of the biopsy specimen revealed expression of chromogranin A (CgA), synaptophysin
(SYN), pan-cytokeratin (pan-CK), CK19, and cluster of differentiation (CD) 56.

FINAL DIAGNOSIS

The final diagnosis was GB-NEC due to pathology and immunohistochemistry of the
biopsy specimen.
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Figure 2 Computed tomography examination. A: Gallbladder neoplasm was visible in unenhanced imagery; B:
Gallbladder neoplasm was mildly enhanced in arterial phases; C: Gallbladder neoplasm was mildly enhanced in
venous phases; D: Enlarged lymph nodes were seen in the portacaval space.

TREATMENT

Intraoperative exploration showed that two lymph nodes in the portacaval space were
firm and immovable, which adhered to the pancreas and duodenum respectively, and
therefore could not be harvested completely. En bloc cholecystectomy, resection of
hepatic segments IVb and V, pancreaticoduodenectomy, and regional
lymphadenectomy were performed.

OUTCOME AND FOLLOW-UP

Intraoperative blood loss volume was approximately 300 mL. Operative time was 6 h
and 35 min. No adverse events occurred in the postoperative period. And
postoperative hospitalization duration was 1 mo.

Pathological findings were poorly differentiated NEC with adjacent liver invasion
(Figure 5A), pancreatic invasion, and duodenal invasion. Vascular cancer embolus
was revealed. No lymph node metastasis was revealed in six peripancreatic lymph
nodes and eight perigastric lymph nodes. The neoplasm measured 4.0 cm x 2.0 cm
and was located in the neck of GB. Immunohistochemical staining showed expression
of CgA (Figure 5B), SYN (Figure 5C), pan-CK, CK19, and CD56. Thyroid transcription
factor-1 was detected in a few cells. The GB-NEC was negative for CK7 and glypican-
3. Ki-67 index was > 80% (Figure 5D).

The level of NSE decreased to 12.6 ng/mL 2 d after surgery. Flushing was
obviously relieved at day 5 postoperatively (Figure 1C and D), and 2 wk after surgery,
flushing faded entirely and skin pigmentation was visible (Figure 1E and F). The
patient refused adjuvant therapy, such as chemotherapy. On telephonic follow-up, the
son stated that the skin became flushed in the 3' month after surgery and the patient
passed away in the 7* month.

DISCUSSION

GB-NENSs account for a particularly small group of NENs. According to a survey by
the Surveillance, Epidemiology and End Result program, the incidence of GB-NEN
was < 0.74/100000 between 1973 and 2005, accounting for 0.5% of all NENs!l.
Compared to GB adenocarcinomas, GB-NEC has a tendency of advanced disease
progression at diagnosis, poor differentiation of cells and high rate of lymphatic
metastases!®l.

Functional NENs might cause symptoms due to peptide hormones. Typical
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Figure 3 Magnetic resonance imaging examination. A: The gallbladder neoplasm was revealed with liver invasion
on T1-weighted imaging; B: The gallbladder neoplasm was revealed with liver invasion on T2-weighted imaging; C:
The neoplasm showed increased signals in contrast-enhanced phase; D: Several enlarged lymph nodes were found
in the portacaval space.

symptoms of carcinoid syndrome are flushing, diarrhea, wheezing, and edema.
Nevertheless, the most common symptom of GB-NENSs is epigastric pain. Lack of
distinctive manifestations adds to the difficulty of making correct diagnosis
preoperativelyl. In addition, because of the lack of early-stage symptoms and
aggressiveness of the carcinoma, GB-NECs are often diagnosed at an advanced stage
with adjacent liver invasion and lymph node metastasis, resulting in poor
prognosis™'’l. The classification and grading criteria for GB-NENSs correlates with Ki-
67 index and mitotic rate. According to the 2019 World Health Organization
classification of tumors of the digestive system!'!], our patient had high-grade and
poorly differentiated NEC, because Ki-67 index was > 80% and the carcinoma was
small-cell type. According to the Eighth Edition of the AJCC Cancer Staging Manual,
the NEC in our case report is classified as T4ANOMO.

The clinicopathological features and follow-up results of the reported GB-NENs
associated with rare manifestations, including the present case, are described in Table
10271 The patient age ranged from 52 to 79 years (mean: 65 years). There were no
significant gender-related differences. Patients had various symptoms, such as
flushing (cases 1 and 6), wheezing (case 1), Cushing’s syndrome (cases 2 and 3),
hypoglycemia (case 4), and watery diarrhea (case 5). GB-NEN can arise in any part of
GB. Immunohistochemically, cases 1, 2, 4, and 6 presented with intense
immunoreactivity for chromogranin and SYN, while cases 1, 4, and 6 presented with
intense immunoreactivity for CD56.

Imaging examinations including ultrasonography, CT, magnetic resonance
imaging, and PET can indicate GB neoplasm. According to an article that compared
CT features between GB-NEN and GB adenocarcinoma, the former showed well-
defined margins and had larger hepatic and lymph node metastasis than
adenocarcinomas!'. One recent study found that primary small cell GB-NENs mainly
presented as a large, heterogeneous GB neoplasm with extraluminal growth!"”l. The
GB-NEC in our case manifested as a large neoplasm with hepatic and lymph node
metastasis, in accordance with the above findings. ®F-fluorodeoxyglucose PET/CT
plays an important role in defining aggressiveness of high-grade gastro-entero-
pancreatic NENs and providing with prognostic information, especially when
combined with ®Ga-labelled somatostatin analogues PET/CT. High sensitivity has
been proved for PET/CT with “*Ga-labeled peptides in patients with suspected
NENsE"*. The utility of Gallium-68-1,4,7,10-tetraazacyclododecane-N,N',N",N-tetra
acetic acid-D-Phel-Tyr3-octreotate (“®*Ga-DOTATATE) PET/CT has been discussed
recently, which gives relevant information for accurate staging of gastro-entero-
pancreatic NENs and selection of appropriate treatment intervention®!. Gallium-68-
1,4,7,10-tetraazacyclododecane-N,N',N",N"'-tetra acetic acid-D-Phel-Try3-octreotide
(*®*Ga-DOTATOC) PET/CT is reported as an effective tool in the localization of
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Figure 4 Positron emission tomography examination. A, B: Fluorodeoxyglucose uptake was higher in the gallbladder; C, D: Fluorodeoxyglucose uptake was
higher in lymph nodes in the portacaval space; E, F: Fluorodeoxyglucose uptake did not significantly increase in other tissue.

unknown primary NENs*21,

GB-NEN is often misdiagnosed preoperatively, and most GB-NENs are discovered
by pathology and immunohistochemistry™*l. In order to make a definite diagnosis
preoperatively and selection of appropriate treatment intervention, percutaneous
biopsy can be performed to assess GB neoplasm™-!l. In 75% of NENs, neoplasm can
stain positive for SYN, followed by CgA.

According to the National Comprehensive Cancer Network Guidelines for
Hepatobiliary Cancer (Version 4. 2019), if GB-NEC is restricted to the lamina propria,
a simple cholecystectomy is adequate. However, for patients with T2 or higher
carcinoma, cholecystectomy combined with hepatic resection and lymphadenectomy
can improve survival. The increased survival rate has been realized for locally
invasive GB-NECs based on radical surgery followed by adjuvant chemotherapy". In
some cases, in which the neoplasm is unresectable or specimen margins have
neoplasm involvement, systemic chemotherapy can be the treatment intervention®.
Adjuvant therapy is based on dissemination state, resection margin and histological
classification. However, for biliary NEN there are no consensual indications for
adjuvant therapy!™!. Gemcitabine-based and fluoropyrimidine-based combination
chemotherapy regimens are recommended for the treatment of patients with
advanced biliary tract cancer. The role of radiotherapy is unclear. Radiotherapy might
be useful for local control and palliation of pain from metastatic bone disease, but
NENSs are generally not sensitive to traditional radiotherapy™*!. The effectiveness of
biotherapy (like SST analogs) has been demonstrated in controlling symptoms in
some gastro-entero-pancreatic NENSs, such as SST-receptor-positive inoperable gastro-
entero-pancreatic NENI. In the present case, the patient refused adjuvant therapy
and survived for 7 mo after surgery. Maybe chemotherapy would have inhibited the
recurrence and done some good to the patient’s survival period.

Our case report had several limitations. First, we did not determine levels of serum
CgA, serum serotonin and urinary 5-hydroxyindole acetic acid preoperatively. So we
could not diagnosis the patient’s disease as carcinoid syndrome!””!. However, the
patient’s symptom was of 2 mo duration and was obviously relieved at day 5
postoperatively. In addition, we ruled out immunological disease and dermatosis by
the examination of antinuclear antibody titer, antibodies to double-stranded DNA,
ribonucleoprotein, Sm nuclear antigen, scleroderma-70 protein, Jo-1 protein and
pathological finding of the flushed skin. Therefore, his disease was suspected as
carcinoid syndrome. Second, our case report lacked intra-operatory images and
photographs of the resected neoplasm. We provided the size of the neoplasm and
location to make up for this limitation.
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Figure 5 Pathological examination and immunohistochemical staining (20 x). A: Hematoxylin and eosin staining
revealed poorly differentiated gallbladder neuroendocrine carcinoma with liver invasion; B: Immunohistochemical
staining revealed positive expression of chromogranin A; C: Immunohistochemical staining revealed positive
expression of synaptophysin; D: Immunohistochemical staining revealed that the Ki-67 index was > 80%.

CONCLUSION

In most cases, the symptoms of patients with GB-NEN are not distinctive, but it
should be kept in mind that a few patients present with carcinoid syndrome.
Distinctive manifestation combined with imaging helps to make correct preoperative
diagnosis. Percutaneous biopsy can be an option to identify the neoplasm
characteristics. Radical surgery including cholecystectomy and hepatic resection
combined with regional lymphadenectomy plus adjuvant chemotherapy is
recommended for advanced GB-NEC. Further studies on chemotherapy,
radiotherapy, and biotherapy are needed for the standardization of treatment
intervention including surgery.
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Table 1 Patient details, neoplasm localization, pathology, treatment, and follow-up of reported functional gallbladder neuroendocrine

neoplasms

Case Ref.

Age in yr, sex Presentation

Physical
examination

Primary site

Pathology

Treatment

Follow-up

1 Monier et all'?] 60, M

2 Lin ef all"! 65, F

3 Howlett et all'*]

and Coates et
all1"]

68, F

4 Ahn et all'” 52, F

5 Salimi et all'”! 79, M

Reishidenge WJG | https://www.wjgnet.com

Epigastric pain, NA

jaundice,
flushing,
cough,
wheezing

3 mo
progressive
generalized
weakness and
anorexia

NA

Episodic
hypoglycemia
of 10 mo
duration

Watery
diarrhea,
abdominal
pain, and
weakness for
several weeks

Proximal
muscle
weakness,
hirsutism,
moon face,
buffalo hump

Body of GB

Cushing’s GB

syndrome

NA GB

NA GB

693

fundus of GB

Size: NA; PI: ~
60%; THC:
Chromogranin
A,
synaptophysin
(+), CD56 (+),
CK7 (+),
polyclonal
carcinoembr-
yonic antigen
(+), Caudal-
type homeobox
transcription
factor 2 (+), S-
100 (-), CK20
(-), CD10 (),
CK19 (-),
prostate-
specific antigen
(=), thyroid
transcription
factor-1 (-),
HepParl (-)

Size: NA; PI:
NA; [HC:
Chromogranin
*),
synaptophysin
*),
adrenocortico-
tropic hormone
-stain (+)

Size: NA; PI:
NA; [HC:
Neuron specific
enolase
immunostain-
ing (+)

Size: 10.3 cm X
7 cm % 5.3 cm;
PI: NA; IHC:
CD56 (+),
chromogranin
*),
synaptophysin
*),
immunochem-
ical staining for
insulin (+)

Size: 0.5 cm in
thickness and
1.5cmin
diameter; PI:
NA; IHC:
Neuron specific
enolase
immunostain-
ing (+),
chromogranin

*)
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NA

Cholecystect-
omy and
wedge-shaped
liver resection

NA

Hepatic
segmentectomy
, cholecystecto-
my,
pancreaticosp-
lenectomy

NA

NA

Hepatic
metastasis 2 mo
after surgery

Survived for 1
mo following
presentation

NA

The patient
died on his 3™
day of
hospitalization
from multiple
organ failure
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6 Present case 65, M

A history of The skinover ~ neck of GB Size:4.0cm x  En bloc The skin

flushing for 2 face, neck, 2.0 cm; PI: Ki-67 cholecystect- became flushed

mo upper chest and (80%+++); IHC: omy, resection  in 3™ month
limbs flushed Chromogranin  of hepatic after surgery
and was scaly A(+), segment IVb and the patient

synaptophysin and V, Whipple passed away in
(+), pan-CK (+), and regional 7" month
CK19 (+), CD56 lymphadenec-

(+), thyroid tomy were

transcription performed

factor-1 (a few

+), CK7 (5,

glypican-3 (-)

M: Male; F: Female; NA: Not available; GB: Gallbladder; PI: Proliferation index; IHC: Immunohistochemistry; CD: Cluster of differentiation; CK:

Cytokeratin.
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