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Abstract

Mixed neuroendocrine-non-neuroendocrine neoplasms of the gallbladder are rare with a lack of established standardized thera-
peutic strategies. We report a case of gallbladder mixed neuroendocrine-non-neuroendocrine neoplasm with liver metastasis of
neuroendocrine carcinoma. A patient who underwent radical cholecystectomy for gallbladder adenocarcinoma was detected with
increasing liver mass, and hepatectomy was performed. Pathological report revealed neuroendocrine carcinoma. To find primary origin,
pathological review of the old specimen from previous cholecystectomy with a slightly different perspective was conducted, where the
neuroendocrine component was positively dyed. In conclusion, though it might be impossible to review every pathological result in
cases with ambiguous findings, reviewing the previous specimen can be a useful option in diagnosis.

INTRODUCTION
Neuroendocrine tumor (NET) of the gallbladder (GB) is rare,
accounting for ∼2% GB cancers. GB is also a rare location
for primary NET, known for 0.5% of all NETs according to
the Surveillance Epidemiology and End Results registry [1].
Furthermore, mixed neuroendocrine-non-neuroendocrine tumor
(MiNEN) is a rarer type than NET in GB, consisting of two his-
tologic components, a neuroendocrine and non-neuroendocrine
components.

Primary NET in the liver is even rarer, with <200 cases reported
since the first report in 1958. It is currently known to account for
0.3% of all NET cases [2]. Primary hepatic NET is rarely diagnosed
owing to its rare nature. Once NET is detected in the liver, it is
usually considered a result of metastatic tumor, and thorough
work-up is usually performed to locate the origin of the NET. It is
reported that of all the NETs found in the liver, >80% were results
of metastasis, emphasizing the importance of diagnostic work-up
to find the origin site [3].

In this paper, we present a case of a patient who was diagnosed
pathologically with a NET of the liver after undergoing surgery.
In search of the origin site, pathologic review of the previously
removed GB that was diagnosed with GB adenocarcinoma was
performed, and pathologic diagnosis was revised as MiNEN.

CASE PRESENTATION
A 51-year-old woman presenting with epigastric and substernal
pain, with a 3 cm-sized GB polyp found using an ultrasonic
exam, was referred to the outpatient department for further
evaluation. Enhanced computed tomography (CT) showed 3.5 cm
sized enhancing villous mass in the GB with two tiny attenuating
lesions in segment V and segment VI of the liver that were
too small to characterize. To obtain more information about the
tumor, outpatient follow-up of tumor markers and further imag-
ing studies were conducted. Tumor markers were within normal
range for CEA: 1.15 ng/ml (reference: 0–5 ng/ml) and CA 19–9 of
13.1 ng/ml (reference: 0–34 ng/ml).

For further information, magnetic resonance imaging (MRI)
and positron emission tomography (PET)-CT scan were per-
formed, and MRI also revealed a 3.5 cm sized enhancing villous
mass in GB body, suggesting GB cancer (Fig. 1A). Two tiny low
attenuating lesions in segment V and VI of the liver were likely to
be cysts, suggesting non-malignancy. PET-CT revealed increased
fludeoxyglucose (FDG) uptake in the GB body mass, which was
suspected to be malignant, and discernible FDG uptake was not
found in the liver.

Based on her imaging findings, laparoscopic radical chole-
cystectomy was planned under the impression of GB cancer.
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Figure 1. Clinicopathological images of the patient. (A) Preoperative MRI showing GB cancer, (B) gross specimen of GB with papillary tumor, (C, D)
follow-up imaging showing the increased size of cystic lesion in the liver, (E) MRI showing cystic mass in segment V with enhancing mural nodule and
wall thickening, (F) immunohistochemical staining with chromogranin A, (G) synaptophysin (red) and Ki-67 (brown) double staining in neuroendocrine
carcinoma of the liver, (H) chromogranin A staining in the GB tumor, which reveals neuroendocrine component (original magnification: ×100).

The specimen showed a 4-cm-sized papillary mass and
pathologic examination confirmed well-differentiated adenocar-
cinoma without lymph node metastasis (T2aN0M0, Stage IIA)
(Fig. 1B).

After the surgery, the patient received adjuvant gemcitabine
chemotherapy and was followed-up in outpatient settings. A
series of follow-up CT showed a growing cyst in the S5 liver
segment (Fig. 1C and D). Therefore, MRI was performed for
differential diagnosis, which showed a growing 7-cm-sized cystic
mass with enhanced mural nodule and wall thickening (Fig. 1E).
Right lobectomy of the liver was planned for the possibility of
malignancy.

After the surgery, pathological findings of the specimen
revealed neuroendocrine carcinoma (NEC) sized 8 cm. The tumor
contained extensive necrosis, with mitotic index 2/10 HPF and
focal glandular differentiation of < 5% (Fig. 1F). The Ki-67 index
was about 70%, and the subtype of the NEC was large cell NEC
(LCNEC) (Fig. 1G).

The most likely diagnosis was metastatic tumor of the liver, and
thus thorough diagnostic work-up for primary tumor site was per-
formed. Ga-68 DOTATOC PET-CT was performed; however, the site
of primary origin could not be located. In extension of finding the
origin of the NET, a review of the previously resected GB specimen
was conducted. The review found a neuroendocrine component in
the specimen, which was previously unseen. The neuroendocrine

component was positive for chromogranin A, synaptophysin and
CD56 in immunohistochemical staining, and the specimen was
rediagnosed as MiNEN consisting of adenocarcinoma and LCNEC
(Fig. 1H).

Finally, the liver NEC was identified as metastasis from the neu-
roendocrine component of GB MiNEN. After the second operation,
the regimen was changed to etoposide plus cisplatin. The patient
is currently undergoing regular follow-up after chemotherapy.
There was no evidence of recurrence for 24 months from radical
cholecystectomy.

DISCUSSION
The most common metastasis site of NET is the liver account-
ing for 82% of all patients with metastasis. In patients with
liver metastasis, the primary sites are as follows: small intestine
accounting for 56%, colon with 10% and liver/GB/pancreas with
10% [4]. According to Pengyan et al., 41 patients with GB MiNEN
were reported; of these, 17 patients had liver metastasis [5]. To our
knowledge, this is the first case of liver metastasis of GB MiNEN
reported in Korea.

Since primary liver NET is rare, several diagnostic work-ups
were carried out in search of the origin of the NET in the current
patient. However, a possible origin was not found in the search.
Pathology review of the old specimen from previous surgery, with
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a slightly different perspective, was carried out to search for every
possibility that was possibly missed out. Previously, the patient
was diagnosed immediately with the pathologic findings of ade-
nocarcinoma. However, immunohistochemistry was performed
in consideration of the possibility of containing neuroendocrine
components, and thus the pathological report of the specimen
was revised. In conclusion, though it might not be possible to
review every pathological result in patients with ambiguous find-
ings, it can be emphasized that reviewing the previous specimen
could be a useful option in diagnosis.

Since MiNEN of the GB is rare, not much is known about its
treatment after the radical surgery. According to recent knowl-
edge, oxaliplatin plus gemcitabine combination is the chemother-
apy regimen currently known to be most effective for GB adeno-
carcinoma. However, it showed poor response against NET of the
GB. In contrast, etoposide, cisplatin and adriamycin were found
to be effective against this tumor [6]. In the present case, the
patient was administered adjuvant chemotherapy with gemc-
itabine, but after the pathologic review was done and diagnosis
was revised as GB MiNEN, chemotherapy regimen was changed to
cisplatin. As this type of tumor is rare and not much is known,
more studies on GB MiNEN and its metastasis to the liver are
required.

When GB MiNEN was accompanied by liver metastasis, it was
reported that the outcome was worse. According to Pengyan
Wang et al., liver metastasis is a poor prognostic factor for overall
survival [5]. In case of general NET, the 5-year survival rate was
75–99% without metastasis, whereas in the case of metastasis,
it was 40% [7]. If more cases are reported in the future, more
accurate learning about the relationship between liver metastasis
and prognosis of GB MiNEN will be possible.

In addition, it has been reported that the liver metastasis
component of GB MiNEN is mainly a neuroendocrine component
[5]. In this case as well, the metastasized component was the neu-
roendocrine component. It was consistent with previous studies
that the neuroendocrine component of GB MiNEN shows a more
aggressive pattern than non-neuroendocrine component [8, 9]. It
is not yet known how the prognosis varies depending on whether
the liver metastasis component of GB MiNEN is a neuroendocrine
component or a non-neuroendocrine component. Further discus-
sion on this is required in the future.

In conclusion, primary NET in the liver is so rare that physicians
should keep in mind the possibility of metastasis when they
experience NET of the liver in patients. Moreover, physicians
should review previous pathologies for accurate diagnosis, if
necessary.

CONFLICT OF INTEREST STATEMENT
None declared.

FUNDING
None.

DATA AVAILABILITY
The data are available from the corresponding author upon rea-
sonable request.

REFERENCES
1. Yao JC, Hassan M, Phan A, Dagohoy C, Leary C, Mares JE, et al. One

hundred years after "carcinoid": epidemiology of and prognostic
factors for neuroendocrine tumors in 35,825 cases in the United
States. J Clin Oncol 2008;26:3063–72.

2. Modlin IM, Kidd M, Latich I, Zikusoka MN, Shapiro MD. Current
status of gastrointestinal carcinoids. Gastroenterology 2005;128:
1717–51.

3. Modlin IM, Lye KD, Kidd M. A 5-decade analysis of 13,715 carcinoid
tumors. Cancer 2003;97:934–59.

4. Riihimäki M, Hemminki A, Sundquist K, Sundquist J, Hemminki
K. The epidemiology of metastases in neuroendocrine tumors. Int
J Cancer 2016;139:2679–86.

5. Wang P, Chen J, Jiang Y, Jia C, Pang J, Wang S, et al. Neuroendocrine
neoplasms of the gallbladder: a clinicopathological analysis of
13 patients and a review of the literature. Gastroenterol Res Pract
2021;2021:1–10.

6. Niu C, Wang S, Guan Q, Ren X, Ji B, Liu Y. Neuroendocrine tumors
of the gallbladder. Oncol Lett 2020;19:3381–8.

7. Veenendaal LM, Borel Rinkes IH, Lips CJ, van Hillegersberg R.
Liver metastases of neuroendocrine tumours; early reduction
of tumour load to improve life expectancy. World J Surg Oncol
2006;4:35.

8. Chen C, Wang L, Liu X, Zhang G, Zhao Y, Geng Z. Gallbladder
neuroendocrine carcinoma: report of 10 cases and comparison of
clinicopathologic features with gallbladder adenocarcinoma. Int
J Clin Exp Pathol 2015;8:8218–26.

9. Kadota Y, Funakoshi S, Hirose S, Shiomi E, Odaira M, Yagishita
H, et al. Focal neuroendocrine carcinoma mixed with adenocarci-
noma of the gallbladder with aggressive lymph node metastasis
in a patient who did not meet the mixed neuroendocrine-non-
neuroendocrine neoplasm criteria. Clin J Gastroenterol 2022;15:
185–91.


	 Mixed neuroendocrine-non-neuroendocrine carcinoma MiNEN in gallbladder with liver metastasis of neuroendocrine carcinoma component: a case report
	 INTRODUCTION
	 CASE PRESENTATION
	 DISCUSSION
	 CONFLICT OF INTEREST STATEMENT
	 FUNDING
	 DATA AVAILABILITY


