
Abstract
Primary hepatic neuroendocrine tumors (PHNETs) are 
extremely rare and difficult to distinguish from other 
liver tumors, such as hepatocellular carcinoma (HCC) 
and cholangiocarcinoma, based on medical imaging 
findings. A 70-year-old man was referred for evaluation 
of liver mass incidentally discovered on abdominal 
computed tomography. The characteristic finding 
from dynamic liver magnetic resonance imaging led 
to a diagnosis of HCC. The patient underwent right 
hepatectomy. Histopathological and immunohisto
chemical examination revealed grade 2 neuroendocrine 
tumor. The postoperative 24-h urinary excretion of 
5-hydroxy-indolacetic acid was within the normal range. 
Further imaging investigations were performed. No 
other lesions were found making probable the diagnosis 
of PHNET. This case shows that the diagnosis of PHNET 
is a medical challenge, requiring differentiation of 
PHNETs other hepatic masses and exclusion of occult 
primary neuroendocrine tumors. The diagnosis of 
PHNET can be ascertained after long term follow-up to 
exclude another primary origin.
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Core tip: Primary hepatic neuroendocrine tumors 
(PHNETs) are extremely rare and difficult to diagnose 
before preoperative biopsy or surgery. This case 
report shows that the diagnosis of PHNET is a medical 
challenge. Thus differentiation of PHNET from 
other hepatic mass and exclusion of occult primary 
neuroendocrine tumors are necessary. The diagnosis of 
PHNET can be ascertained after long term follow-up to 
exclude another primary origin.
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INTRODUCTION
Neuroendocrine tumors (NETs) are a rare type of tumor, 
originating in the cells of the neuroendocrine system. NETs 
arise preferentially in the bronchopulmonary tree (30%) 
or gastrointestinal tract (50%) and usually metastasis 
to the liver[1]. However, primary hepatic neuroendocrine 
tumor (PHNET), first described by Edmondson in 1958[2], 
is extremely rare, with only 94 cases described in the 
literature up to 2009[3]. This scarcity of cases makes it 
difficult for clinicians to diagnose PHNET accurately before 
biopsy or surgical resection of the tumor[4]. Therefore, 
PHNET is difficult to differentiate preoperatively from 
other solid mass, especially hepatocellular carcinoma 
(HCC). Herein, we report a rare case of PHNET suspected 
to be HCC before operation.

CASE REPORT
A 70-year-old man complained of left flank pain and 
gross hematuria. Abdominal computed tomography (CT) 
revealed a stone in the left uretero-pelvic junction and a 
6.8-cm lobulated solid mass in the liver dome. He was 
referred for evaluation of the incidentally discovered 
liver mass. He did not have any other symptoms such 
as jaundice, vomiting, flushing, or diarrhea before 
admission. His medical history was not significant, 
except for type 2 diabetes. Physical examination and all 
biochemical laboratory results were within the normal 
limits, including tests for liver function and tumor 
markers (alpha-fetoprotein and carcinoembryonic 
antigen). No serologic evidence of hepatitis B or C 
virus infection was found. Endocrine studies were not 
performed. Liver magnetic resonance imaging (MRI) 
revealed a lobulated mass involving segments 7 and 8, 
with mild hypervascularity on arterial phase images and 
washout on delayed images (Figure 1). Based on the 
imaging findings, the presumed diagnosis was HCC. 

He underwent right hepatectomy and had an 
uneventful postoperative course. The resected specimen 
revealed a solid tumor measuring 8.3 cm × 6.5 cm, 
outlining a heavy cell proliferation with trabecular, 
glandular, and solid growth patterns. Immunohisto
chemical staining revealed that tumor cells were 
diffusely positive for synaptophysin, chromogranin A 
and CD56, with a Ki67 index of 10%, indicating nuclear 
reactivity. However, the staining was negative for 
Heppar-1 and alpha-fetoprotein (Figure 2). Given these 
findings, a grade 2 neuroendocrine tumor was made. 
The postoperative 24-h urinary excretion of 5-hydroxy-
indole acetic acid (5HIAA) was within the normal range.

The tumor was considered as a metastatic NET, so 
further evaluation was undertaken to search for the 

primary tumor. Chest CT, and upper and lower gastro
intestinal endoscopies were performed, and the results 
were negative for any tumor. The patient underwent an 
indium-111-Diethylenetriaminepentaacetic acid (DTPA)-
octreotide scan, which revealed no lesions positive for 
somatostatin receptor (Figure 3). The final diagnosis 
was PHNET based on the pathological and imaging 
results. At 2-year follow-up the patients shows no signs 
of liver recurrence or appearance of another primary 
neuroendocrine tumor.

DISCUSSION
NETs derive from neuro-ectodermal cells that are dis
persed throughout the body. The incidence rate of NET is 
6.25 cases per 100000 individuals per year in the United 
States[5]. Between 54% and 90% of all NET cases arise 
from the gastrointestinal tract and a primary hepatic 
location is extremely rare (0.3% of all NET cases)[6].

The grading system used in the 2010 World Health 
Organization (WHO) classification of gastroentero
pancreatic NET (GEP-NET) takes into account the 
number of mitoses per 10 high power microscopic fields 
or the percentage of neoplastic cells immunolabeled for 
the proliferation marker Ki67. These measures indicate 
the rate of proliferation and correlate with prognosis. 
GEP-NETs are classified into three types, namely 
well-differentiated tumors of low-grade malignancy 
with an indolent development and a good prognosis 
(grade 1), well-differentiated tumors of intermediate-
grade neoplasms (grade 2), and poorly differentiated 
or high-grade neoplasms that have a poor prognosis 
(grade 3)[7]. So far, no classification system has been 
established for PHNETs. However, the categorization 
of PHNETs according to the 2010 WHO classification of 
GEP-NETs is useful for the assessment of the prognosis 
and malignant potential of the tumors[8]. In the present 
case, the patient was diagnosed as having a grade 2 
NET according to the 2010 WHO GEP-NET classification.

PHNETs have a clinical presentation that dis
tinguishes them from other NETs. PHNETs typically 
grow slowly and become clinically obvious only at an 
advanced stage[9]. In most cases, they are incidentally 
discovered, because they most often appear as an 
endocrinologically silent hepatic mass. Only 6.8% 
of patients with PHNETs present with the classic 
carcinoid syndrome, such as skin flushing, diarrhea, 
and abdominal pain[10]. The presentation of PHNETs 
can be contrasted with that of hepatic metastases 
from extrahepatic NETs, which are more commonly 
related to the typical carcinoid syndrome. However, 
why PHNETs are frequently endocrinologically silent 
while their metastatic counterparts are not. PHNETs are 
more often discovered based on symptoms associated 
with mass effects on the liver and adjacent organs, 
such as abdominal distension, vague pain, jaundice, 
and palpable right upper quadrant mass. In a recently 
reported review of literature (124 PHNET cases), the 
mean age at diagnosis was 51.9 years, and no apparent 
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sex predilection was reported (50.8% women and 
49.2% men)[10]. However, in another literature, PHNET 
was slightly more frequent in women (58.5%)[3]. Most 
tumors were solitary (76.6%) but could be multicentric, 
with right lobar preference (46.8%)[3]. Our patient was 
a 70-year-old man who had nonspecific symptoms for 
the liver tumor, which was located in the right lobe of 
the liver and found incidentally.

The diagnosis of PHNET is a continuum starting 
from preoperative to post-surgical stage including long 
term follow-up to search for extra-hepatic primary[10]. 
In preoperative imaging study, PHNETs are frequently 
misdiagnosed as HCC or cholangiocarcinoma (CCC). 
The gross radiological features of PHNET can be highly 
varied, with some lesions appearing solid or cystic, as 
well as having diffuse or well-circumscribed margin[11]. 
PHNETs have a rich blood supply from the hepatic artery, 
which is reflected in the type of dynamic enhancement 
curves. Wang et al[12] reported that all lesions were 
remarkably enhanced in the arterial phase and that the 
reconstruction of the arterial phase confirmed a rich 
blood supply. HCC has the typical patterns of marked 
arterial enhancement and washout in the portal and 
delayed phases, which easily confounds the diagnosis of 
PHNET. 

Several studies has reported that preoperative 
diagnosis for PHNETs with needle biopsy[13-16], but 
the diagnostic accuracy is not high enough. The low diagnostic accuracy is obvious in reported cases that 
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B

Figure 1  Dynamic liver magnetic resonance image showing a 6.8-cm solid 
mass in segments 8 and 7. A: Image obtained in the arterial phase, showing a 
lobulated enhancing mass; B: Image obtained in the portal phase, showing the 
mass evolving into a low-density mass.
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Figure 2  Pathological findings. A: Microscopic appearance of the tumoral 
lesion in the resected liver specimen. The architectural pattern is trabecular 
and glandular. Hematoxylin-eosin staining × 100; B: Diffuse, moderate 
immunoreactivity for chromogranin in the tumor cells. Immunohistochemical 
(IHC) staining, × 100; C: Negative immunoreactivity for Heppar-1 in tumor cells, 
and positive immunoreactivity occurs in normal hepatic cells. IHC staining, 
original magnification × 100; D: The Ki67 proliferation index is 10% in tumor 
cells. IHC staining, original magnification × 400.
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PHNETs are misdiagnosed as HCC or CCC[15,17,18]. It 
is still unclear on the value of liver biopsy therefore 
post-operative histological and immunohistochemical 
evaluation serves as the essential method for the 
definite diagnosis[10].

Radiological findings are similar for both primary 
and metastatic NETs[19]. Moreover, the pathological 
features of PHNET are difficult to distinguish from those 
of hepatic metastases. Therefore, careful investigations 
are required to exclude the presence of extrahepatic 
NET. These include CT, MRI, somatostatin scintigraphy, 
positron-emitting tomography (PET), gastroscopy, co
lonoscopy, bronchoscopy and operative exploration. 
When the primary tumor is still considered to be hepatic 
NET even after thorough investigation, long-term 
reexamination with CT, MRI, octreotide scan and PET 
are useful to detect a small extrahepatic tumor that 
may have initially been missed[20]. Occasionally, a very 
close post surgical long-term follow-up is needed for 
definite diagnosis of PHNET[21].

Gross pathological findings of PHNETs are gray-yellow 
in color and well demarcated mass with multiple irregular 
hemorrhagic lesions or with cystic area[22,23], ranging in 
size from 3.2 to 18 cm (mean: 8.6 ± 5.7 cm)[15]. Routine 
pathological examination using the hematoxylin-eosin 
staining method shows insular, nested, trabecular 
or mixed pattern of cell growth, but it is not specific 
for NETs and only beneficial to tumor classification. 
Neuron-specific enolase, chromogranin A and synap
tophysin are generally accepted as highly sensitive 
immunohistochemical markers for the diagnosis of 
NETs. The tumor in our case was immunoreactive for 
synaptophysin and chromogranin A.

No treatment guideline for PHNET has been recently 
established, but surgical resection (e.g., wedge resection 
or formal lobectomy) is the treatment of choice that can 
provide a complete cure[14,24]. PHNETs are associated 
with a resectability rate of 70% and a 5-year survival 
rate after hepatectomy of 78%[5]. Recent study shows 
that the extent of the disease and type of surgery 
does not affect the survival rate[23]. In patients with 

unresectable disease, various palliative options exist, 
such as systemic 5 fluorouracil[25], hepatic artery 
embolization[26], and octreotide therapy[27]. However, 
data on these are limited. Currently, liver transplantation 
has been suggested to be a treatment option in 
selected patients with multiple lesions or impaired liver 
function[28].

The present case shows that the diagnosis of 
PHNET is a medical challenge. PHNETs are rare and 
asymptomatic. They are quite difficult to distinguish from 
other liver tumors, such as HCC and cholangiocarcinoma, 
based on medical imaging findings. PHNET should be 
suspected in patients with no chronic liver disease, with 
normal serum alpha-fetoprotein levels, and with solitary 
hypervascular tumor in imaging studies. Differentiation 
of PHNET from other hepatic mass and exclusion of 
occult primary neuroendocrine tumors are necessary. 
The diagnosis of PHNET can be ascertained after long 
term follow-up to exclude another primary origin.

COMMENTS
Case characteristics
A 70-year-old man was referred for evaluation of liver mass incidentally 
discovered on abdominal computed tomography.

Clinical diagnosis
The characteristic finding from dynamic liver magnetic resonance imaging led 
to a diagnosis of hepatocellular carcinoma.

Differential diagnosis
Cholangiocarcinoma.

Laboratory diagnosis
All biochemical laboratory results were within the normal limits, including tests 
for liver function and tumor markers (alpha-fetoprotein and carcinoembryonic 
antigen).

Imaging diagnosis
Liver magnetic resonance imaging revealed a lobulated mass involving 
segments 7 and 8, with mild hypervascularity on arterial phase images and 
washout on delayed images.

Pathological diagnosis
Immunohistochemical staining revealed that tumor cells were diffusely positive 
for synaptophysin, chromogranin A and CD56, with a Ki67 index of 10%, 
indicating nuclear reactivity. Given these findings, a grade 2 neuroendocrine 
tumor was made.

Treatment
He underwent right hepatectomy.

Peer-review
This is a well written case report of a rare pathology. It lacks long term follow-
up in order to support the immunohistological diagnosis of primary hepatic 
neuroendocrine tumor.
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