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Background: Primary hepatic neuroendocrine tumors (PHNETs) are extremely rare. Their clinical 
features, diagnosis and effective treatment strategies are not well understood. 
Methods: We aimed to investigate them by combining retrospectively analyzing the clinical data of seven 
patients with PHNETs who were admitted to our hospital from April 2009 to November 2017 with literature 
review. 
Results: PHNET patients without medical history of hepatitis or liver cirrhosis presented no specific 
symptom, and hepatic tumor markers such as alpha-fetoprotein (AFP) and carcinoembryonic antigen 
(CEA) were all within the normal range. Imaging of PHNET patients was found to be with a dominant 
hypervascular hepatic mass accompanied by a lower cystic signal and a higher hemorrhagic signal area on 
T1-weighted magnetic resonance imaging (MRI), with rapid washout and capsular enhancement on dynamic 
MR imaging or computed tomography (CT) imaging and restricted diffusion on diffusion-weighted (DW)-
MRI. All patients underwent preoperative and postoperative CT examination or MRI examination which 
identified no extrahepatic tumors. All patients underwent surgery-centered comprehensive individualized 
treatment. Postoperative pathology confirmed that all patients had NETs. On immunohistochemistry all 
of the tumors were chromogranin A (CgA) positive, six were synaptophysin (Syn) positive. At the end of 
the follow-up period ranging from 9 to 87 months, six patients survive without recurrence. The longest 
postoperative survival time and the longest disease-free survival (DFS) time were all 87 months. 
Conclusions: Our findings suggest PHNET patients have unique clinical characteristics. The diagnosis 
of PHNETs relies on pathology and imaging examination MRI or CT to exclude primary extrahepatic 
tumors. Surgery-centered individualized comprehensive treatment leads to a good prognosis of patients with 
PHNETs.
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Introduction

Neuroendocrine tumors (NETs) are a group of highly 
heterogeneous diseases  derived from the di f fuse 
neuroendocrine system which are thought to be very 
rare (1). However, with further understanding of these 
diseases and improvement in the technologies available 
for their clinical diagnosis, larger numbers of NETs are 
being identified in developed countries. According to 
the American National Cancer Institute Surveillance, 
Epidemiology, and End Results (SEER) database, the 
incidence of gastroenteropancreatic NETs has increased 
in developed countries over the last 30 years (2,3). 
Brandolini et al. have shown that number of NETs 
continued to increase (4).

NETs mostly arise not only in the gastrointestinal tract 
and pancreas (66%) but also in the bronchopulmonary 
system (31%) (5). Primary hepatic neuroendocrine tumors 
(PHNETs), by comparison, are extremely rare with only 
about 150 cases having been reported in the English-
language literature (6). There is still no specific diagnostic 
criteria on PHNETs. Some reports (6,7) suggested that the 
diagnosis of PHNETs relies on pathological confirmation 
and imaging methods. Immunohistochemical examination 
has shown that NETs are characterized by specific markers, 
including chromogranin A (CgA) and synaptophysin (Syn) 
(8,9). In addition, imaging methods, including computed 
tomography (CT), magnetic resonance imaging (MRI), 
positron emission tomography-CT (PET-CT), are useful 
to exclude extrahepatic NETs (6,7). Surgical resection is 
the only treatment that may be capable of achieving a cure  
(10-12). There are various other treatment measures available 
such as radiofrequency ablation (RFA), transcatheter arterial 
chemoembolization (TACE), somatostatin analogs and 
chemotherapy. However, there is still no consensus on 
treatment of PHNETs. 

Due to the rarity of PHNETs, their clinical features, 
diagnosis and effective treatment strategies are not well 
understood. In this study, we combined the clinicopathological 
data retrospectively analyzed from seven PHNET patients 
with literature review to explore them.

Methods

Patients

The clinical data from seven PHNETs cases that were 
admitted to the Cancer Institute & Hospital, Chinese 
Academy of Medical Sciences, during the period April 

2009 to November 2017, were collected by a medical 
records management system. The diagnosis of PHNETs 
was confirmed by postoperative pathology identified NETs 
and preoperative and postoperative imaging examination 
to exclude primary extrahepatic NETs. In order to improve 
accuracy of diagnosis, all patients were requested to receive 
regular imaging examination including CT or MRI after 
operation. At the same time, follow-up examinations of all 
patients were conducted. The patients provided informed 
consent for data analysis. The study protocol was approved 
by the Institutional Review Board of the Cancer Hospital of 
Chinese Academy of Medical Sciences.

Imaging examination

In i t i a l l y,  pa t i ent s  underwent  d i f f e rent  imag ing 
examinations including ultrasound (US), CT, MRI, 
18F-fluorodeoxyglucose (18F-FDG) PET-CT to evaluate 
the state of disease, lesion size, number, shape, location and 
metastasis, and tumor characteristics such as necrosis and 
hemorrhage. After treatment, patients underwent imaging 
examination to evaluate treatment response and recurrence. 
At the same time, preoperative and postoperative regular 
imaging examination is requested to exclude primary 
extrahepatic NETs. Two experienced digestive system 
imaging specialists reviewed the images and reached a 
consensus.

Treatment

A multi-disciplinary team of surgeons, medical oncologists, 
radiation oncologists, radiologists, and pathologists 
formulated comprehensive individualized treatment 
strategies for all the patients. The means of treatment 
include surgical resection, RFA, TACE and systemic 
chemotherapy.

Pathological analysis

Tissue slices stained with hematoxylin-eosin (H&E) and 
immunohistochemical staining agents including CgA, 
Syn, CD56, hepatocyte, carcinoembryonic antigen (CEA) 
and alpha-fetoprotein (AFP). In this study, Syn and CgA 
were examined to confirm neurosecretory character and 
hepatocyte was used to exclude hepatocellular origin. 
Pathological staging of PHNET patients was conducted 
using the 2010 World Health Organization (WHO) 
Classification of Tumors of the Digestive System and 
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the 2015 National Comprehensive Cancer Network 
(NCCN) Clinical Practice Guidelines in Oncology. Three 
pathologists who were familiar with NETs independently 
and retrospectively reviewed the pathological diagnosis. 

Results

Clinical features

After excluding 12 metastatic hepatic NETs by imaging 
examination, seven patients were diagnosed with PHNETs. 
During the period of the study, 6,624 primary hepatic 
tumors and 905 NETs were diagnosed. PHNETs accounted 
for 0.11% and 0.77% of these, respectively. None of the 
patients had a medical history of hepatitis or liver cirrhosis. 
The PHNET patients consisted of two men and five women 
with an average age of 52.3 years (range, 41−62 years). 
Four of the patients were asymptomatic and three were 
presented with abdominal pain. Physical examination did 
not detect any obvious abnormality. The serum AFP level 
and CEA level were elevated in five patients. Biochemical 
assay of tumor markers showed that five cases (5/5) were 
AFP negative and five cases (5/5) were CEA negative. Liver 
function tests demonstrated normal serum levels of alanine 
aminotransferase, aspartate aminotransferase, and total 
bilirubin in all the patients (Table 1).

Appearance on imaging

Seven patients underwent pre-treatment CT examination. 
Single solid intrahepatic lesions with clear boundaries 
± cystic areas were detected in five of them. Multiple 
intrahepatic masses located in two liver lobes with unclear 
boundaries were detected in one patient, and a huge splenic 

mass (~15 cm × 11 cm) that was closely related to the left 
liver lobe was found in another patient. Postoperative 
pathology confirmed mixed adenoneuroendocrine 
carcinoma (MANEC) of the left liver lobe with splenic 
metastasis in this patient. While the standard CT scan 
showed single or multiple intrahepatic hypoechoic masses 
or nodules, contrast-enhanced CT showed markedly 
heterogeneous enhancement of the masses or nodules in 
the arterial phase, with washout in the portal venous and 
delayed phases (Figures 1,2).

Five patients underwent pre-treatment MRI examination. 
Among them, four single intrahepatic lesions were detected, 
while multiple intrahepatic lesions were detected in one 
patient. The scans showed heterogeneous and hypointense 
masses with a lower cystic signal and a higher hemorrhagic 
signal area on T1-weighted MRI, a high signal intensity in 
T2-weighted MRI, and restricted diffusion on diffusion-
weighted (DW)-MRI. On Dynamic MR imaging, the 
masses showed markedly annular or heterogeneous 
enhancement in the arterial phase with washout in the 
portal venous and delayed phases (Figure 3).

After one cycle of cisplatin and etoposide treatment, 
one patient underwent preoperative 18F-FDG PET-CT, 
18F-FDG PET-CT showed there were two low density 
masses (12.6 cm × 9.1 cm and 5 cm × 4 cm) with low or 
high radiative defects representing necrosis in their centers, 
marginally greater uptake by the spleen, and a low-density 
mass with normal uptake in the right liver lobe (Table 2 and 
Figure 4).

All patients underwent regular CT examination or 
MRI examination after the operation, which identified 
no extrahepatic tumors at the end of the follow-up period 
ranging from 10 to 87 months. 

Table 1 Clinical features of PHNET patients

Patient 

number
Sex Age

Presenting 

symptom
Lesion

Tumor 

location

Distant 

metastasis

Hepatitis Liver 

cirrhosis

Hepatic tumor marker

HBV infection HCV infection AFP (ng/mL) CEA (ng/mL)

1 F 62 None Single Right lobe No No No No 2.4 2.66

2 F 61 None Single Hilar of liver No No No No – 1.67

3 F 41 None Single Right lobe No No No No 2.77 –

4 F 58 Abdominal pain Single Right lobe No No No No 3.18 1.64

5 M 50 None Single Right lobe No No No No 2.83 –

6 F 46 Abdominal pain Multiple Two lobes No No No No 3.63 1.3

7 M 48 Abdominal pain Single Left lobe Yes, spleen No No No – 1.35

PHNET, primary hepatic neuroendocrine tumor; AFP, alpha-fetoprotein; CEA, carcinoembryonic antigen. 
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Figure 1 CT images of a 61-year-old woman with PHNET. Abdominal CT demonstrating many masses in the left liver lobe with 
a maximum size of 4.3 cm × 4.8 cm, unclear boundaries and uneven density. In enhancement scanning, a markedly heterogeneous 
enhancement of the masses in the arterial phase, with washout in the portal venous and delayed phases. (A) Plain CT scan; (B) the arterial 
phase; (C) the portal phase; (D) the delayed phase. PHNET, primary hepatic neuroendocrine tumor.

A B

C D

A B

C D

Figure 2 CT images of a 46-year-old woman with PHNET. Abdominal CT demonstrating a mass of 5.1 cm × 3.2 cm in the left lateral 
liver lobe with clear boundaries and uneven density. The lesion was enhanced heterogeneously during the early phase. A decline in the 
enhancement was observed in the portal venous and delayed phases. (A) Plain CT scan; (B) the arterial phase; (C) the portal phase; (D) the 
delayed phase. PHNET, primary hepatic neuroendocrine tumor.
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Treatment

Surgical resection was performed in all the patients in 
this group. The surgical approaches were as follows: 
two cases underwent liver sectoriectomy, one underwent 
combined liver segmentectomy, one underwent limited 
liver resection, one underwent liver limited resection, 
splenectomy, and simultaneous partial diaphragmatic 
resection, one underwent right hemihepatic resection, 
and the last underwent multiple hepatic tumor resection 
and intraoperative RFA. Zero resection was achieved in all 
patients. Of the seven cases, two had received preoperative 
systemic chemotherapy, one had undergone preoperative 
TACE and RFA, one had undergone TACE alone, and one 
underwent RFA intraoperatively (Table 3).

Pathological features

The seven patients were all confirmed to have NETs 
by post-surgical pathology. According to the 2010 
WHO Classification of Tumors of the Digestive System 
and the 2015 NCCN Clinical Practice Guidelines in 
Oncology, there was one case of low-grade NET (G1), 
five cases of intermediate grade NET (G2), and one case 
of primary hepatic MANEC. Six patients had a single 
intrahepatic lesion and one had multiple intrahepatic 
lesions. Six patients did not show distant metastasis, but 
one did have extrahepatic metastasis (splenic metastases). 
The size of the tumors ranged from 0.2 to 14 cm. On 
immunohistochemistry all of the tumors were CgA positive, 
6 (85.7%) were Syn positive, 5 (71.4%) were CD56 

A B C

D E F

Figure 3 MRI images of a 41-year-old woman with PHNET. Abdominal MRI demonstrating a mass of 11.2 × 7.7 cm in the right liver lobe. 
It is a heterogeneous and hypointense mass with low cystic and hemorrhagic signal areas on T1WI, high signal intensity on T2WI/FS, and 
restricted diffusion on DW-MRI. After contrast agent administration, the lesion was with marked enhancement on arterial phase and rapid 
washout on portal venous phase. This enhancement was lower during the delayed phase, with patchy areas of enhancement inside the lesion. 
An adenoma was considered, and the possibility of a malignant change could not be ruled out. (A) T1WI; (B) T2WI; (C) DW-MRI; (D) the 
arterial phase; (E) the portal phase; (F) the delayed phase. PHNET, primary hepatic neuroendocrine tumor; DW, diffusion-weighted.
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Figure 4 18F-FDG PET-CT images of a 48-year-old man with hepatic MANEC. 18F-FDG PET-CT demonstrating two low density masses 
of 12.6 cm × 9.1 cm and 5 cm × 4 cm with low or high radiative defect necrotic areas in their centers, and marginally higher uptake in the 
spleen, with maximum standardized uptake values of 5.8 and 4.9 g/mL, respectively. There is also a low-density mass showing normal uptake 
in the right liver lobe.

Table 3 Treatment modalities of PHNET patients and prognosis

Patient 

number
Sex Age

Preoperative 

treatment 

modalities

Preoperative 

chemotherapy 

regimen

preoperative 

response
Operative type

Resection 

type

Postoperative 

treatment 

modalities

Disease-free 

survival (months)

Overall 

survival 

(months)

Status

1 F 62 TACE, RFA – SD Combined liver 

segmentectomy

R0 – 42 42 Alive, no 

recurrence

2 F 61 Chemotherapy Xeloda + 

temozolomide

SD Liver limited 

resection

R0 – 42 42 Alive, no 

recurrence

3 F 41 – – – Liver 

sectoriectomy

R0 – 37 37 Alive, no 

recurrence

4 F 58 – – – Liver 

sectoriectomy

R0 Chinese 

traditional 

medicine

48 81 No alive, 

recurrence

5 M 50 – – – Right hemihepatic 

resection

R0 Interferon 87 87 Alive, no 

recurrence

6 F 46 TACE – SD Liver multiple 

tumor resection 

and intraoperative 

radiofrequency 

ablation

R0 – 9 9 Alive, no 

recurrence

7 M 48 Chemotherapy DDP + 

etoposide

SD* Limited resection, 

splenectomy and 

simultaneous 

partial diaphragm 

resection

R0 Chemotherapy 

(DDP + 

etoposide)

13 13 Alive, no 

recurrence

*, this patient received 1 cycle of cisplatin + etoposide treatment pre-operation. After chemotherapy, the tumor size and CT values did 
not show significant changes compared with those before, but postoperative pathology suggested that only a small number of tumor 
cells remained. The tumor was in moderate-severe reaction after treatment. PHNET, primary hepatic neuroendocrine tumor; TACE, 
transcatheter arterial chemoembolization; RFA; radiofrequency ablation; SD, stable disease. 
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positive, 6 (85.7%) were hepatocyte negative, 1 (14.3%) 
was hepatocyte positive (hepatic MANEC), all were CEA 
negative, and 6 (85.7%) were AFP negative (Table 4 and 
Figure 5).

Prognosis

At the end of the follow-up period ranging from 9 to 87 
months, six patients survived and one died because of tumor 
recurrence. One patient with postoperative recurrence 
did not receive any standard treatment and still survived 
for 33 months after recurrence. One patient with multiple 
PHNETs received RFA intraoperatively and there had been 
no recurrence at the ablation site for 9 months afterwards. 
The longest postoperative survival time and the longest 
disease-free survival (DFS) time were all 87 months (Table 3).

Discussion

NETs are highly heterogeneous tumors derived from the 
diffuse neuroendocrine system (1) that mostly arise in the 
gastrointestinal tract, pancreas (66%) and bronchopulmonary 
system (31%) (5). By comparison, PHNETs are extremely 
rare (13). PHNETs were first described by Edmondson 
in 1958 (14) and by 2012 around 150 cases had been 
reported in the English-speaking literature (6). During 
our study period, 6,624 primary hepatic tumors and 905 
NETs were identified. PHNETs accounted for 0.11% 
and 0.77% of these, respectively. The clinical features, 
diagnosis and treatment strategies of PHNETs are not 
well understood. Therefore, we combined our data 
with literature information (6,7,10,12,15-19) (Table 5)  
to summarize characteristics of PHNETs as follows to make 
clinicians pay more attention to this disease, and get further 
understanding in this field.

The origin of PHNETs is not clear, but there are three 
hypotheses. First, tumor cells arise from the epithelium of 
the intrahepatic biliary tract; second, ectopic pancreatic or 
adrenal tissues located in the liver give rise to PHNETs; 
and third, PHNETs originate from malignant hepatic stem 
cell precursors through neuroendocrine differentiation (20). 

PHNETs mainly arise between 40 and 60 years of age and 
no sex bias has been identified (6,7,10,12,15-19) (Table 5).  
The PHNET patients usually have no specific symptoms 
and only 6.8% of cases present a typical carcinoid syndrome, 
characterized by skin flushing and diarrhea (21). Therefore, 
early diagnosis of PHNETs relying on symptoms is 
difficult. Furthermore, in contrast to hepatocellular 

carcinomas (HCCs), PHNETs are not associated with 
cirrhosis or hepatitis, and hepatic tumor markers including 
AFP and CEA are within the normal range in the presence 
of PHNETs (6,7,10,12,15-19) (Table 5). Our results in this 
study are consistent to these conclusions.

On imaging, it is difficult to differentiate PHNETs with 
a rich blood supply from the hepatic artery from other 
primary or secondary hepatic tumors with a rich blood 
supply from the hepatic artery, such as HCC, hepatic 
adenoma and focal nodular hyperplasia (FNH) (22).  
However, one report (7) suggested dynamic CT or MR 
imaging of PHNETs show marked enhancement in the 
arterial phase with washout in the portal venous and delayed 
phase, but enhancement in PHNETs is still higher than 
that of the surrounding liver tissue. Some studies (7,22) 
demonstrated CT and MRI can reflect tumor grade and 
pathological features of PHNETs. Our study suggested 
MRI show heterogeneous and hypointense masses with 
lower cystic and hemorrhagic signal areas on T1-weighted 
MRI, high signal intensity on T2-weighted MRI, and 
restricted diffusion on DW-MRI, and dynamic CT or MR 
imaging is consistent to the report (7). Therefore, PHNETs 
have some characteristics on imaging appearance.

Approximately 90% of NETs express somatostatin 
receptors (SSTRs), which permit functional imaging 
examination (23). SSTR scintigraphy (SRS) has been widely 
used in the diagnosis of NETs in recent years. 68Ga-Dota-
DPhe1 and Tyr3-octreotide (DOTATATE) PET-CT had 
a rate of 95.2% in the detection of primary and metastatic 
gastro-entero-pancreatic NETs (24). In addition, 18F-FDG 
PET-CT was positive in 57% of patients with NET grade 
1 and 66% of patients with NET grade 2 (25). In diagnosis 
of PHNETs, SSTR PET-CT and 18F-FDG PET-CT are 
useful to find PHNETs and exclude extrahepatic NETs. 
In our study, one patient with pathologically diagnosed 
MANEC underwent 18F-FDG PET-CT (Figure 4). To the 
best of our knowledge, no previous cases of primary hepatic 
MANEC with splenic metastasis detected using 18F-FDG 
PET-CT imaging have been reported. However, the cost of 
SSTR PET-CT and 18F-FDG PET-CT is very high, which 
is about ten times of that of CT, and they cannot even be 
accessible in most hospitals. It is very difficult to request 
every suspected PHNET patient to undergo SSTR PET-
CT and 18F-FDG PET-CT. On the other hand, due to the 
high heterogeneity and complexity of PHNETs, the hepatic 
tumors of most patients were initially considered HCCs or 
cholangiocellular carcinomas, not NETs, many patients will 
miss the opportunity to check. According to our statistics 
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Table 4 Pathological characteristics of PHNETs

Patient 

number
Sex Age

Pathological diagnosis Immunohistochemistry
Tumor 

gradePathological 

pattern

Tumor 

number

Tumor size 

(cm
3
)

Cirrhosis
Mitotic count 

(/10 HPF)
CgA Syn CD56 Hepatocyte AFP CEA

Ki-67 

index

1 F 62 PHNET Single 6×5×4 No 4 2+ 2+ − − − − 7% G2

2 F 61 PHNET Single 6×4×2 No 5–12 2+ + + − − − 5% G2

3 F 41 PHNET Single 8.5×6.2×5.8 No 4 + 2+ − − − − 10% G2

4 F 58 PHNET Single 12×7×8 No / 3+ 2+ 3+ − − − <5% G2

5 M 50 PHNET Single 6×5×4 No / + − + − − − <3% G1

6 F 46 PHNET Five 0.2–4.5 No / 3+ 3+ + − − − 5% G2

7 M 48 Primary hepatic 

MANEC

Single 14×11×7.5 No / + + + + 2+ − 40% −

+, positive; −, negative. PHNET, primary hepatic neuroendocrine tumor; TACE, transcatheter arterial chemoembolization; RFA; 
radiofrequency ablation; MANEC, mixed adenoneuroendocrine carcinoma; CgA, chromogranin A; Syn, synaptophysin.

Figure 5 H&E staining and immunohistochemical staining of the PHNETs. (A) H&E staining of the liver tumor (200×, high-power field); (B) 
immunohistochemical staining for CD56 (200×, high-power field); (C) immunohistochemical staining for CgA (200×, high-power field); (D) 
immunohistochemical staining for Syn (200×, high-power field). PHNETs, primary hepatic neuroendocrine tumors; CgA, chromogranin A; 
Syn, synaptophysin.

A B

C D
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(Table 5), only 16% PHNET patients received PET-CT. 
There is still no specific diagnostic criteria on PHNETs. 

Some reports (6,7) suggested that the diagnosis of PHNETs 
relies on pathological confirmation and imaging methods. 
Pathological and immunohistochemical evaluation is 
required for the diagnosis of PHNETs. Histopathological 
diagnosis of PHNETs should include routine H&E staining 
and the detection of immunohistochemical markers. 
Routine H&E staining is not specific for NETs, but it 
is helpful in classifying tumor grade according to the 
irregularity and hyperchromicity of the nuclei of tumor 
cells. It is generally accepted that expression of CgA, Syn 
and neuron-specific enolase represents definitive evidence 
for the diagnosis (8,9). In our study, all cases were CgA 
positive and 6 cases (85.7%) were Syn positive, which 
is consistent with the previous reports. However, it is 
difficult to distinguish PHNETs from extrahepatic NETs 
based on pathological evidence alone. Thorough imaging 
examination prior to surgery, regular imaging examination 
during follow-ups after surgery are important in detecting 
extrahepatic neuroendocrine tumors. Functional tests such 
as SSTR PET-CT and 18F-FDG PET-CT are helpful for 
diagnosis, but the high cost and poor accessibility limit 
its utility. Patients in our study underwent regular CT 
examination or MRI examination after the operation, which 
identified no extrahepatic tumors at the end of the follow-
up period ranging from 9 to 87 months.

There is still no consensus on treatment of PHNETs. 
However, some reports suggested surgical resection is the only 
treatment that may be capable of achieving a cure (10-12).  
Massive researches reported that the resectability rate and 
OS are satisfactory in spite of recurrence (6,7,10,12,15-19)  
(Table 5). Nowadays, for surgical resection of PHNETs, 
the longest postoperative survival time was 107 months 
and the longest DFS time was 98 months (6,7,10,12,15-19) 
(Table 5). In our study, all the patients underwent surgical 
resection and six remained alive without recurrence, one 
patient with postoperative recurrence did not receive any 
standard treatment and still survived for 33 months after 
recurrence. The longest postoperative survival time and 
the longest DFS time were all 87 months. These results 
suggest surgical resection may lead to a good prognosis 
for PHNET patients. There are various other treatment 
measures available such as RFA, TACE and chemotherapy. 
RFA is a local treatment method for PHNETs, which has 
been implemented when three or fewer tumors are present 
with a diameter of ≤5 cm (26) or when small tumors with 

diameters ≤3 cm are present (16). In our study, one patient 
with multiple PHNETs received RFA intraoperatively 
and there had been no recurrence at the ablation site for 9 
months. TACE can be used for the cytoreduction of NETs 
because NETs are hypervascular and sensitive to ischemia 
(27,28). For PHNETs, TACE is a preferred non-operative 
treatment that results in a good prognosis (29). For 
PHNET patients with multiple masses or metastases are 
ineligible for surgical resection. Chemotherapy is available 
for PHNETs, but its effect has not been well characterized. 
Cytotoxic drugs are a good choice for tumors with a high 
proliferation index, but the most highly recommended 
protocol involves a combination of chemotherapy agents, 
such as 5-fluorouracil (5-FU), etoposide, and cisplatin (30).  
For example,  the PHNET patients  who received 
chemotherapy with 5-FU plus etoposide plus cisplatin 
showed partial responses (6). In this study, one patient 
with primary hepatic MANEC received one cycles of 
cisplatin and etoposide treatment before surgery. After 
chemotherapy, postoperative pathology suggested that only 
a small number of tumor cells remained. The tumor showed 
a moderate to severe reaction after treatment.

In summary, PHNETs are extremely rare. PHNETs 
mainly arise between 40 and 60 years of age with no sex bias. 
Patients usually have no specific symptoms. On imaging, 
it is difficult to differentiate them from other tumors with 
a rich blood supply, such as HCC, hepatic adenoma and 
FNH. However, when patients are with no medical history 
of hepatitis or liver cirrhosis and with normal serum AFP 
levels, but with a large dominant hypervascular hepatic 
mass accompanied by a lower cystic signal and a higher 
hemorrhagic signal area on T1-weighted MRI, with marked 
enhancement on arterial phase, rapid washout on portal 
venous phase and capsular enhancement on dynamic MR 
imaging or dynamic CT imaging and restricted diffusion 
on DW-MRI, PHNETs should be suspected. Functional 
tests such as SRS, 68Ga-DOTATATE, and 18F-FDG PET-
CT are recommended for diagnosis, but the high cost 
and poor accessibility limit its utility. The diagnosis of 
PHNETs relies on pathological confirmation and imaging 
examination to exclude extrahepatic neuroendocrine tumors. 
For patients confirmed to have PHNETs, surgery-centered 
comprehensive individualized treatment strategies should 
be formulated. For patients with locally resectable lesions, 
surgical resection is the first choice, which not only leads to 
a good prognosis but also provides a pathological diagnosis. 
However, these conclusions need more evidence to confirm. 
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