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Abstract
Introduction: Although primary hepatic neuroendocrine carcinomas, whose prognostic mechanisms remain unclear, are rare,
coexistence of neuroendocrine carcinomas and other tumors is rarer. In this report, we describe a unique case of coexistence
between primary hepatic neuroendocrine carcinoma and a distal cholangiocarcinoma in the pancreas.

Patient concerns: A 64-year-old woman with a history of diabetes, but none of hepatitis, was admitted to hospital because of
intermittent epigastric distension and pain discomfort for more than 1 month aggravated 1 day. A contrast-enhanced computed
tomography (CT) scan of the upper abdomen and abdominal magnetic resonance imaging (MRI) revealed a thickening of the bile duct
wall in the middle and lower segment of common bile duct and the corresponding lumen is narrow and low-density tumors with ring
enhancement (1.83cm×1.9cm) in lobi hepatis dexte.

Diagnosis:Primary neuroendocrine carcinoma of the liver was diagnosed to be coexisting with a distal cholangiocarcinoma, which
had invaded the pancreas. Immunohistochemical examination revealed that the neoplastic cells strongly expressed chromogranin A,
synaptophysin, and CD56 proteins. The tumor cells did not express HepPar-1, glypican-3, S-100, CK7, and CK19 in the liver tumor.
A distal bile duct in pancreatic tissues shows the characteristics of typical bile duct carcinoma, as an invasion of carcinoma is also
seen in the pancreatic tissues. Gastrointestinal endoscopy, chest and abdominal CT, abdominal MRI, and positron emission
tomography (PET)-CT were used to exclude metastatic neuroendocrine tumors of the liver.

Interventions:Resection of the pancreas-duodenum, the right anterior lobe of the liver, and regional lymph nodes was performed
in patients.

Outcomes: The patient had survived for 5 months after the operation.

Conclusion:A unique case of a coexistence of primary hepatic neuroendocrine carcinoma and a distal cholangiocarcinoma, which
had invaded the pancreas. No treatment guidelines are established for the treatment of the unique case.

Abbreviations: CA = carbohydrate antigen, CCC = cholangiocellular carcinoma, CgA = chromogranin A, CT = contrast-
enhanced computed tomography, HCC = hepatocellular carcinoma, MRI = magnetic resonance imaging, NEC = neuroendocrine
carcinoma, PHNEN = primary hepatic neuroendocrine neoplasms, (PET)-CT = positron emission tomography, Syn = synaptophysin.
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1. Introduction

Primary hepatic neuroendocrine neoplasms (PHNEN) are rare,
accounting for 0.3% of neuroendocrine tumors and 0.28% to
0.46% of malignant liver tumors.[1] Rarer is the mixed entity of
neuroendocrine carcinoma and another tumor. There have been
23 reported cases of a neuroendocrine carcinoma (NEC)
coexisting with a hepatocellular carcinoma (HCC) in the same
patient in the literature till date.[2–20] One other report shows
coexisting cancers: Hepatic neuroendocrine carcinomas with gall
bladder adenocarcinoma.[10]One case of a primary hepatic NEC
combined with a cholangiocellular carcinoma (CCC) in 1 nodule
has been reported.[11] In this report, we describe a unique case of
a coexistence of primary hepatic neuroendocrine carcinoma and
distal cholangiocarcinoma in the pancreas, which had invaded
the pancreas.

2. Case report

A 64-year-old woman, with a history of diabetes, tested negative
for hepatitis B and C serological tests. He was admitted to
hospital in April 2019 after her experience of intermittent
epigastric distension and pain discomfort for more than 1 month
aggravated 1 day. Results of the routine blood tests, including
liver function tests, are as follows: 36m/L aspartate aminotrans-
ferase, 66 U/L alanine aminotransferase, 225 U/L alkaline
phosphatase, 144m/L g-glutamyltranspetidase, 1.93 mmol/L
Figure 1. A, A MRI scan of the upper abdomen revealed the bile duct lumen is narro
and lower segments of common bile duct (white arrow). C, A CT scan of liver showi
A CT scan of liver showing a low-density tumor with ring enhancement in arterial ph
hepatic region with clear boundaries (white arrow). F, Long T1 and long T2 signal no
CT = contrast-enhanced computed tomography, MRI = magnetic resonance im
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glycerin trilaurate, 70.57m/L, and carbohydrate antigen (CA)
19-9. Endoscopic retrograde cholangiopancreatography showed
stenosis of the distal intrapancreatic bile duct. A computed
tomography (CT) scan of the upper abdomen and magnetic
resonance imaging (MRI) revealed a thickening of the bile duct
wall in the middle and lower segment of common bile duct and
the corresponding lumen is narrow (Fig. 1, A and B, white
arrow). She was thought to have a distal cholangiocarcinoma.
She also had low-density tumors with ring enhancement in lobi
hepatis dexte in a CT scan (Fig. 1, C and D, white arrow), long
T1, and long T2 signal nodular shadows in the parietal hepatic
region with clear boundaries in a MRI (Fig. 1, E and F, white
arrow). The size of the lesionwas 1.827cm�1.911cm. This mass
in the liver was thought to be a neuroendocrine tumor. Nomasses
were found in the gall bladder, kidney, and spleen. The patient
underwent the Whipple and had been resected the right anterior
lobe of the liver and regional lymph nodes.
On pathological examination, the hepatic tumor was greyish-

white, hard, andwell-circumscribed, with a diameter of 2cm. The
partial thickening of the bile duct wall in the pancreas was not
clear about the relationship between the bile duct wall and
pancreas. The length of the thickened bile duct was 3cm.
Histological evaluation of the hepatic tumors had nests or sheets
of neoplastic cells with round to oval hyperchromatic nuclei,
frequent mitotic figures, and eosinophilic cytoplasm; residual bile
ducts were visible in the margin of the cancer nest (Fig. 2, A and
w (white arrow). B, A CT revealed a thickening of the bile duct wall in the middle
ng a low-density tumors with ring enhancement in portal phase (white arrow). D,
ase (white arrow). E, Long T1 and long T2 signal nodular shadows in the parietal
dular shadows in the parietal hepatic region with clear boundaries (white arrow).
aging.



Figure 2. A, Well-defined nodules, consisting of nesting cells, were seen in the liver tissue. B, C, Nests or sheets of neoplastic cells with round to oval
hyperchromatic nuclei with frequent mitotic figures and eosinophilic cytoplasm, residual bile ducts are visible in the margin of the cancer nest (black arrow)�20. D–
H, Immunohistochemistry, the neuroendocrine carcinoma component is focally positive for (D) CD56, (E) chromogranin, and (F) synaptophysin�20. G, CK7 shows
residual bile duct on the edge of cancer nest (black arrow)� 20. H, Ki-67 index�40.
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B). Immunohistochemical examination revealed that the neo-
plastic cells strongly expressed chromogranin A, synaptophysin,
and CD56 proteins (Fig. 2, C–E). The Ki-67 index was
3

approximately 30% in the most proliferative tumor regions
(Fig. 2F). The tumor cells did not express HepPar-1, glypican-3,
S-100, CK7, and CK19 (data not shown). They showed

http://www.md-journal.com


Figure 3. A, Tumor cells invade pancreas, duodenal mucosa under low power microscope. B, The computerized tissue of atrophied pancreas shows moderately
differentiated adenocarcinoma�20. C, Positive expression of CK7 in cancer tissues�20. D, CK19 shows that cancer tissue invades nerve�20. E, Negative
expression of Cga in carcinoma tissue by immunohistochemical staining�20. F, Immunohistochemistry Ki-67 index�40.
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characteristics of a typical bile duct carcinoma in pancreatic
tissues. In the abundant fibrous stroma, an irregular tubular or
adenoid structure composed of distinctly-shaped cells was found,
which had a glandular tube that was irregular and branched. The
4

core of the cancer cells disappeared, and the peripheral invasion
of the nerve could be seen as in pancreatic acinar atrophy
(Fig. 3A). No neuroendocrine cell proliferation was seen.
Immunohistochemical examination revealed that the neoplastic
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cells strongly expressed CK7 and CK19, but negative for
chromogranin A and synaptophysin (Fig. 3, E–G). No cancer
tissue was found in the stomach, gallbladder, duodenum, and
common hepatic duct. No cancer metastasis was also found in the
lymph nodes (0/ 7). Gastrointestinal endoscopy, chest and
abdominal CT, abdominal MRI, and positron emission tomogra-
phy (PET)-CT were used to exclude metastatic tumor of the liver.
Based on all the results, we made a diagnosis of primary
neuroendocrine carcinoma of the liver, and the histological
grading is Glade 3, with an invasion of distal cholangiocarcinoma
into the pancreas. The staging of the distal cholangiocarcinoma is
T3N0M0, and the histologic grading revealed a moderately
differentiated adenocarcinoma. The patient had since survived
for 5 months after the operation.
Table 1

Summary of previously reported primary liver neuroendocrine mixed

Age
(y)/
sex

Chronic
hepatitis

Tumor
size
(cm) Metastasis Position

Yang et al[9] 65/M B 7.5 Positive HCC Re
Yukihiko et al[3] 70 C 11 Positive HCC Re

Lu et al[10] 67 None 5 Negative Gall bladder
adenocarcinoma

No

Kano et al[11] 73/M C 3.0 Positive Cholangiocellular
carcinoma in
liver

Re

Chuah et al[12] 77/M B 11.5 Positive HCC —

Kwon [2] 44/M B 10.5 Negative HCC —

Liu[13] 65/M C 4.3 Positive HCC —

Choi[4] 72/M C 2.5 Negative HCC Re

Nishino [6] 72/M C 2.5 Negative HCC Re

Nakanishi [8] 76/M C 3.0 Negative HCC Re
Akahoshi [15] 66/M None 1.5 Not give Hemangioma in

the liver
—

Yang [9] 65/M B 7.5 Positive HCC Re

Ishida [21] 72/M C 3 Positive HCC —

Monica T[22] 50/M C 5 Negative HCC Re

Barsky [23] 43/M B Large Negative HCC —

Artopoulos and
Destuni[14]

69/M B 10 Negative HCC —

Yamaguchi [16] 71/M C 4.1 Negative HCC Re
Tazi [17] 68/M B 4.0 Positive HCC —

Aboelenen [7] 51/M C 7.5 Negative HCC —

Matsumoto [18] 77/M None 4.0 Negative HCC Re
Baker [19] 76/M None 5.5 Negative HCC —

Nomura[20] 71/M C 4.1 Not give HCC Re
Nomura[20] 71/M C 3.0 Not give HCC Re
Nomura[20] 58/M B 4.3 Not give HCC —

Nomura[20] 50/M B 1.8 Not give HCC —

Nomura[20] 63/M C 3.0 Not give HCC —

5

3. Literature review

Twenty-six articles with well-documented coexistence primary
hepatic neuroendocrine carcinoma and other tumor cases were
reviewed; all articles were published between 1984 and May
2019. Table 1 describes the epidemiology, clinical presentation,
surgical treatment, and outcome of these studies.[2–4,6–23]

According to the data reviewed, this kind of tumor is more
likely to occur in middle-aged and elderly men (average age:
65.19±9.65 years). Of the 27 patients described in these papers,
our patient is the only female. Most cases were associated with
chronic hepatitis B or C. Only 5 of the patients had no history of
hepatitis, and our case had no history of hepatitis, but had a
history of diabetes with mild fatty changes in liver tissues. Most
other carcinoma cases.

Clinical course Treatment Survival

curred (3 mo, liver) Surgery Dead (12 mo)
curred (abdominal lymph
nodes and the lumbar
vertebra)

TACE+PTPE –Surgery+
chemotherapy and radiation

Dead (3 mo)

t give Surgery Not give

curred (6 mo, liver) Surgery+chemotherapy with an
everolimus and
somatostatin analogue

Dead (10 mo)

Not given treatment Dead (2 wk)
Surgery—CCRT (5-flourouracil)+

radiation (5 fx)
Dead (71 d)

Surgery Dead (39d)
curred (6 mo, liver) Surgery-recur.chemotherapy

(etoposide+cisplatin)
Alive (F/U 10 mo)

curred (1wk, lymph nodes) Surgery-chemotherapy (cisplatin,
etoposide)

Dead (2 mo)

curred (6 mo, sacral bone) TACE-surgery Dead (7 mo)
Surgery Alive (F/U 3 mo)

curred (3 mo, liver+bilateral
adrenal glands+para-aortic
lymph nodes)

Surgery Dead (12 m)

Surgery Not give
curred (4 mo,
Liver+mesenteric)

Surgery—chemotherapy Alive (F/U 16 mo)

Chemotherapy (doxorubicin,
5-fluorouracil)

Dead (26 mo)

Surgery Not given

curred (5 mo, bone) Surgery Alive (F/U 5 mo)
Surgery- Chemotherapy

(cisplatin, etoposide)
Alive (F/U 28 mo)

Surgery Alive (F/U 6 mo)
curred (3 mo, liver) Surgery Dead (3 mo)

Surgery—chemotherapy
(platinum-based)

Alive (F/U not give)

curred (liver) Surgery Dead (8 mo)
curred (liver) RFA—surgery Dead (2 mo)

Surgery Alive (F/U 20mo)
Surgery Alive (F/U 19 mo)
IFN-surgery Alive (24 mo)

http://www.md-journal.com
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cases (23/27) occur in primary hepatic neuroendocrine carcino-
ma and hepatocellular carcinoma concurrently, with poor
prognosis. One case was uniquely associated with EWSR1 gene
rearrangement in primary hepatic neuroendocrine carcinoma
and HCC.
4. Discussion

Most neuroendocrine neoplasms occurring in the liver are
metastatic lesions from other organs, such as the gastrointestinal
tract and pancreas. Primary hepatic neuroendocrine neoplasms
are rare. In this case, imaging and gross pathology revealed
isolated masses with clear boundaries in liver tissues. In a
microscopic view of a typical hepatocellular neuroendocrine
carcinoma, the tumor cells are consistently small and medium-
sized, cluster- or nest-shaped, arranged in pieces, deep dyeing,
rope-like; they also have a small cytoplasm, a nuclear circle, a
nucleus with edges and corners, and a split image. Immunohis-
tochemical neuroendocrine markers CgA, Syn, and CD56 were
strongly positive, which confirmed that the tumor originated
from neuroendocrine cells, and the histological grading is Glade
3. No primary lesions were found in extrahepatic tissues, such as
stomach and lungs; however, there was stenosis of the distal
intrapancreatic bile duct, which was shown to be an adenocarci-
noma with no neuroendocrine cancers under microscope. The
gross anatomical, imaging, and histological examination con-
firmed the diagnosis of a primary neuroendocrine carcinoma of
the liver, coexisting with a distal cholangiocarcinoma in the
pancreas, which had invaded the pancreas. The staging of the
distal cholangiocarcinoma is T3N0M0, and the histologic grading
revealed a moderately differentiated adenocarcinoma.
The origin of PHNEN can be divided into the following 3

pathways:[24] neuroectodermal cells or embryonic residues
scattered in the foregut or transformation of pluripotent stem
cells in the original liver; ectopic pancreas or adrenal tissue;
neuroendocrine cell transformation in intrahepatic bile duct
epithelia. Since most PHNEN lack secretory functions similar to
that of pancreatic NEN, and the study found that the bile duct
contained neuroendocrine cells, one may tend to think that
PHNEN originated from intrahepatic bile duct epithelia. In our
case, no ectopic pancreatic tissue was found in the liver tissue, and
no mass of neuroendocrine tumors was found in the resected
pancreatic tissue. The CK7, CK19, and positive adenotubular
structure were found in the neuroendocrine carcinoma cells of
the liver; so we speculated that the primary neuroendocrine
carcinoma of the liver originated from the neuroendocrine cell
transformation of the intrahepatic bile duct epithelial cells.
Theneuroendocrine carcinomaof the primary liver lacks specific

symptoms. The diagnosis of PHNEN is based on a comprehensive
analysis of symptoms, biochemistry, imaging, and histology. The
diagnosis shouldmeet 2 conditions concurrently: diagnosis by liver
biopsy or surgical pathology and exclusion of primary lesions of
extrahepatic tissues, such as tissues of the gastrointestinal tract,
pancreas, and lungs. Immunopositivity for chromogranin A,
synaptophysin, and CD56 are valuable biomarkers for pathologi-
cal diagnosis and monitoring of NENs.[25]

No treatment guidelines are established for the treatment of
coexisting hepatic neuroendocrine carcinoma and other carcino-
mas, due to the small number of cases studied. Surgical resection
is the most effective therapy for a primary neuroendocrine tumor
of the liver. The systemic therapies for unresectable NENs consist
of biotherapy with somatostatin analogues, targeted therapies
6

with mammalian target of rapamycin and tyrosine-kinase
inhibitors, peptide receptor radionuclide therapy, and chemo-
therapy. Everolimus, an oral inhibitor of mammalian target of
rapamycin, has been shown to exhibit anticancer activity in
patients with advanced pancreatic neuroendocrine tumors and to
significantly prolong progression-free survival;[26] however, no
evidence exists for the efficacy of everolimus in patients with an
advanced NEC.[27] The combination of irinotecan and cisplatin
as postoperative adjuvant chemotherapy was feasible and
possibly efficacious for resected large cell neuroendocrine
carcinomas.[28] For PHNENs, TACE as the liver-directed
intra-arterial therapy has been used to relieve the tumor burden.
Localized-ablative techniques (RFA, microwave, and laser
ablation) could also be used in unresectable or recurrent liver
lesions with diameters less than 5cm.[29] Besides, organ
transplantation remains controversial as an ideal treatment,
due to shortage of donors and high recurrence rates.[30,31]

Existing reports about PHNETs aremostly of small sample sizes,
and the prognostic factors of PHNETs are still unclear. Overall
survival of group PHNENs was significantly shorter than that of
group PanNENs.[25] Chen et al[32] found that pathological
classification of grade 3, high expression of Ki–67 positive index
(PI), abnormal elevationofCA125, abnormalities ofALTandAST,
anemia and lack of radical operation indicated a poor prognosis.
High expression of Ki–67 PI was an independent prognostic
factor for PHNETs. Additionally, the guiding effects of tumor size,
AFP, CEA, CGA, and albumin on prognosis were limited.
This is a case of incidental primaryneuroendocrine carcinomaof

the liver coexisting with a distal cholangiocarcinoma, with occult
onset and primary neuroendocrine carcinoma of the liver, with a
diameter of 2cm and ki-67 PI up to 30%. A distal cholangio-
carcinoma invaded the peripheral pancreatic tissue and the nerves
and blood vessels in the pancreas, andwas histologically graded as
moderately differentiated adenocarcinoma. In the previous
literature, there was no report of the existence of these 2malignant
tumors in these 2 sites at the same time, and there was no standard
procedure for treatment. We performed surgical resection on the
patient, and the patient refused chemotherapy, and the patient died
soon after surviving for 5 months.

5. Conclusion

We describe a unique case of a coexistence of primary hepatic
neuroendocrine carcinoma and a distal cholangiocarcinoma,
which had invaded the pancreas. No treatment guidelines are
established for the treatment of the unique case.
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