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Abstract
We herein present a case involving a 41-year-old 
woman in whom ultrasound examination revealed 
multiple liver hemangiomas more than 3 years ago. 
Follow-up ultrasound examination revealed that the 
masses had significantly increased; the largest was 
located in the right lobe (about 8.2 cm × 7.4 cm × 6.0 
cm). Abdominal multidetector computed tomography 
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revealed multiple well-circumscribed, heterogeneous, 
hypodense masses (largest, 6.4 cm × 6.3 cm × 5.0 
cm) with significant contrast enhancement during the 
arterial and portal phases and with contrast wash-
out and peripheral enhancement during the delayed 
phases. Magnetic resonance images demonstrated 
multiple well-circumscribed, heterogeneous, hypo
intense hepatic masses with significant contrast 
enhancement (largest, 6.4 cm × 6.5 cm × 5.1 cm); 
multiple enlarged porta lymph nodes; and multiple 
slightly enlarged retroperitoneal lymph nodes. 
Histological and immunohistochemical examination of 
the right mass biopsy specimen suggested a malignant 
neoplasm that had originated from a neuroendocrine 
cell type (grade 2 well-differentiated neuroendocrine 
carcinoma). After performing a systemic examination 
to exclude metastasis from an extrahepatic primary 
site, we considered that the masses had arisen from 
a primary hepatic neuroendocrine tumor with multiple 
liver metastases. The patient underwent transcatheter 
arterial chemoembolization using a combination of 
oxaliplatin (150 mg) mixed with one bottle of gelatin 
sponge particles (560-710 µm) and lipiodol (6 mL). 
Primary neuroendocrine tumors of the liver are 
extremely rare. This case is interesting because of the 
rarity of this neoplasm and previous misdiagnosis as 
multiple liver hemangiomas. Previously reported cases 
in the literature are also reviewed.
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Core tip: Whereas more than 80% of the neuroendocrine 
tumors (NETs) found in the liver are metastatic, primary 
hepatic neuroendocrine tumors (PHNETs) are very rare, 
when a NET is found in the liver, it must be treated 
with great care to exclude metastasis from extrahepatic 



largest mass measured about 2.8 cm × 2.5 cm × 
2.1 cm. In April 2013, the patient reported right 
hypochondrial pain secondary to “stomach treatment”; 
this pain lessened slightly thereafter. In August 2013, 
another ultrasound examination revealed multiple solid 
liver masses in the right and left lobes (the largest 
was present in the right lobe and measured 8.2 cm 
× 7.4 cm × 6.0 cm). The intrahepatic lesions had 
significantly increased in size and were considered 
to be vascular tumors. Abdominal multidetector CT 
revealed multiple well-circumscribed, heterogeneous, 
and hypodense masses; the largest was present 
in the right lobe and measured 6.4 cm × 6.3 cm × 
5.0 cm. The masses exhibited significant contrast 
enhancement during the arterial and portal phases 
and exhibited contrast washout and peripheral 
enhancement during the delayed phases (Figure 1). 
The liver background was not cirrhotic. MR images 
(Figure 2A-F) were obtained with a 3.0-T unit using 
a liver-specific contrast agent. On T2-weighted fast 
spin-echo MR images (TR/TE, 3400/100) and diffusion 
images (b = 800), the masses mainly showed high 
signal intensity that correlated with the normal 
liver parenchyma with hyperintense foci. On T1-
weighted gradient echo images (TR/TE, 3.6/1.4), the 
masses were well-circumscribed, heterogeneous, and 
hypointense. The largest was present in the right lobe 
and measured 6.4 cm × 6.5 cm × 5.1 cm. Gadoxetic 
acid-enhanced T1-weighted MR images demonstrated 
significant enhancement of the solid tumor portion in 
the early arterial phase, continued enhancement in 
the portal venous phase, and a definite defect in the 
20-min delayed hepatobiliary phase; multiple enlarged 
porta lymph nodes and multiple slightly enlarged 
retroperitoneal lymph nodes were also detected. The 
patient showed no clinical symptoms, such as nausea, 
vomiting, flushing, fever, diarrhea, constipation, or 
abdominal pain. No abnormal findings within physical 
examination. The laboratory evaluations, including 
liver tests and blood levels of tumor markers such 
as alpha-fetoprotein (AFP) (11.04 ng/mL; normal, 
< 7 ng/mL), carbohydrate antigen 19-9 (CA 19-9) 
(42.5 U/mL; normal, < 34 U/mL), neuron-specific 
enolase (NSE) (19.25 µg/L; < 17 µg/L), and others 
[i.e., CA-724 and carcinoembryonic antigen (CEA)] 
were negative. Hepatitis indices were negative, and 
liver and renal functions were normal. The patient 
underwent CT-guided biopsy of liver masses, and 
histological and immunohistochemical examinations 
suggested vasogenic tumors. The definitive diagnosis 
was multiple cavernous hemangiomas. She underwent 
transcatheter arterial chemoembolization (TACE) 
with a combination of bleomycin (16 mL) mixed 
with lipiodol (6 mL). For the treatment again, six 
weeks later, the patient was rehospitalized with no 
clinical symptoms and no abnormal findings. The 
levels of tumor markers including AFP (9.53 ng/mL), 
CA-19-9 (63.97 U/mL), NSE (21.55 µg/L), and others 
(i.e., CA-724 and CEA) were negative. Liver and 
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primary site, as that is a much more common 
occurrence. Only fewer than 100 cases of PHNETs have 
been reported in the English literatures and most was 
a case report. we report a case of PHNET with multiple 
liver metastases have focused on multiple imaging 
modalities, including computed tomography, magnetic 
resonance imaging, and digital subtraction angiography.
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INTRODUCTION
Neuroendocrine tumors (NETs), not only behave like 
benign tumors and also they exhibit characteristics 
of carcinomas. Historically NETs known as carcinoid 
tumors or carcinoma-like tumors. These tumors 
develop secondary to neoplastic proliferation of 
neuroendocrine cells. Although the frequency of NETs 
has increased in recent years, they see only 2 of 
100000 people on average. These tumors mainly arise 
in organs of the bronchopulmonary or gastrointestinal 
tract such as the pancreas, ileum, or appendix, but 
can occur in almost any organ including the bladder, 
prostate, rectum, stomach, bronchi, and biliary tree. 
NETs exhibit a varied malignant potential depending 
on their site of origin[1]. While more than 80% of the 
NETs found in the liver are metastatic, primary hepatic 
NETs (PHNETs) are very rare. When an NET is found 
in the liver, extrahepatic metastatic tumors must first 
be determined[2]. In 1958 Edmondson first reported 
a case of PHNET[3]. Since then, fewer than 60 cases 
of PHNET have been reported in the English-language 
literature[4], and these reports have mainly focused on 
computed tomography (CT) findings. While most are 
generally asymptomatic, the most frequent symptoms 
of PHNET are pain and a palpable mass. To the best of 
our knowledge, no reports of PHNET with multiple liver 
metastases have focused on magnetic resonance (MR) 
imaging using hepatobiliary-specific contrast agent 
or have described a misdiagnosis of multiple liver 
hemangiomas. 

CASE REPORT
A 41-year-old woman underwent ultrasound exami
nation more than 3 years ago. At that time, multiple 
solid masses were found in the right lobe; the largest 
measured about 2.2 cm × 2.0 cm × 1.7 cm. The 
masses were considered to be multiple hepatic 
hemangiomas. Two years later (1 year prior to the 
present report), follow-up ultrasound examination 
showed results similar to the first ultrasound; the 



renal functions were normal. MR images showed 
that the size of the largest mass was similar to that 
shown by the previous MR examination and that the 
intrahepatic lesions were slightly larger. We suspected 
the results of pathological and immunohistochemical 
examinations and thus decided to perform another 
ultrasound-guided biopsy of the hepatic masses. 
Histological and immunohistochemical examinations 
(Figure 3) demonstrated positive staining for the 
following markers within tumor cells: cell adhesion 
molecule, synaptophysin (Syn), pancreatic and 
duodenal homeobox 1 (PDX1), cytokeratin 8, cluster 
of differentiation 56, and beta-tubulin. The Ki-67 
index was 5%. These findings suggested a malignant 
neoplasm that originated from a neuroendocrine cell 
type (grade 2 well-differentiated neuroendocrine 
carcinoma). After performing a systemic examination 
and follow-up of 14 mo to exclude metastasis from 
an extrahepatic primary site, we diagnosed a PHNET 
with multiple liver metastases. The patient underwent 
TACE (Figure 2G) with a combination of oxaliplatin (150 
mg) mixed with one bottle of gelatin sponge particles 
(560-710 µm) and lipiodol (6 mL).

DISCUSSION
Neuroendocrine tumors mainly arise in organs of the 
bronchopulmonary or gastrointestinal systems. NETs 
are rarely seen and have an incidence of only 1% to 2% 

among all gastrointestinal tumors[4]. The most common 
occurrence site of NETs is small intestine (45%); NETs 
are seen less often in the rectum (20%), appendix 
(17%), colon (11%), and stomach (7%)[4]. Those 
tumors are classified according to their embryological 
origin and morphological pattern. The WHO found 
that it is more suitable to use the term NET instead 
of carcinoid tumor. Thus, the ongoing confusion has 
been partially reduced; however, neuroendocrine 
tumor and carcinoid tumor still appear to be used in 
the literature[5]. Our group is more appropriate to use 
the term NET for these tumor. The WHO updated the 
classification system in 2010, differentiating between 
the terms NET and neuroendocrine carcinoma. 
Proliferation indices (Ki-67 and MIB-1), angioinvasion, 
and mitoses are important factors. NETs are divided 
into three main categories based on the malignant 
potential of the tumor[6]: well-differentiated endocrine 
tumor (< 2 cm in size and Ki-67 index of < 2%, well-
differentiated endocrine carcinoma (> 2 cm in size, 
Ki-67 index of > 2%, or presence of angioinvasion), 
and poorly differentiated endocrine carcinoma (Ki-67 
index of > 20%).

NETs accounted for 1%-2% of all gastrointestinal 
tumors, and liver is the main metastasis organ. 
Nevertheless, PHNETs are much more rarely seen than 
other NETs. A diagnosis of PHNET must be excluded 
from extrahepatic metastasis. Currently distinguish 
between primary and metastatic NETs is still a thorny 
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Figure 1  Multidetector computed tomography, axial images. A: Multiple well-circumscribed, heterogeneous, and hypodense liver masses were present; the largest 
was located in the right lobe and measured 6.4 cm × 6.3 cm × 5.0 cm; All lesions demonstrated significant enhancement in the (B) arterial and (C) portal phases, with 
no enhancement of the irregular necrotic area within the largest lesion; D: Several nonenhanced foci were present in other lesions, and a definite contrast washout 
pattern with peripheral rim enhancement was present in the delayed phase. The background liver tissue was not cirrhotic.
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develop the disease. The tumors are usually located 
in right liver lobe. Clinically asymptomatic patients 
with PHNET, the tumor may be found incidentally 

problem. Occurrence age of PHNET mainly in 40-50 
years, although it may occur at any time. Although it 
does not show sex preference, but females more often 
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Figure 2  Magnetic resonance images. A: T2-weighted axial image; and B: diffusion image (b factor = 800) demonstrated well-circumscribed masses of high 
signal intensity as well as lobulated, irregular masses with low signal intensity; C: Precontrast T1-weighted image showed well-circumscribed, heterogeneous, and 
hypointense lesions. On enhanced magnetic resonance images, the solid portions of these tumors were significantly enhanced in the early arterial phase; D: irregular 
to no enhancement was present in the central or foci embellishment of the lesions; E: The enhancement continued in the portal venous phase; F: A definite defect 
was present in the 20-min delayed hepatobiliary phase find a well-rim arc-shaped artery vessels accompanied on the lesion side on the coronal image; G: Digital 
subtraction angiography showed multiple hypervascular tumor-staining lesions with sharp edges in the arterial phase.

A B C

Figure 3  Microscopic findings of the primary hepatic neuroendocrine tumor in the present case. A: Tumor cells surrounded a glass-like substance exhibiting 
a cylindrical arrangement of red staining cytoplasm, and the nucleus was darkly stained (high-power field, × 200); B and C: Immunohistochemical synaptophysin and 
pancreatic and duodenal homeobox 1 staining in positive tumor cells, respectively.
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during the abdominal imaging. For few patients, 
right upper quadrant palpable mass and abdominal 
pain are the most common symptoms, may be 
associated with carcinoid syndrome symptoms[7]. This 
syndrome occurs in less than 10% of patients with 
gastrointestinal NETs; When this syndrome is found, it 
is always associated with hepatic metastasis, although 
the incidence of this syndrome in the gastrointestinal 
tract in less than 10%. But interestingly, in patients 
with PHNETs it is quite rarely seen[8]. 

The origin of PHNETs remains unclear. Currently 
there are three hypotheses been suggested. Firstly, the 
neuroendocrine cells scattered among the intrahepatic 
biliary tract and the epithelium manifest malignant 
transformation. Secondly, these tumors originate from 
adrenal tissue settling in the liver or heterotrophic 
pancreas tissue. Thirdly, malignant stem cells 
underwent neuroendocrine differentiation[9]. PHNETs 
are rarely seen and slow-growing tumors. If they has 
not yet resulted carcinoid syndrome, early diagnosis 
is difficult. When diagnosis they may be very large, 
because they progress asymptomatically. Nonetheless, 
several techniques are available to facilitate the 
diagnosis despite the fact that the carcinoid symptom 
is nonspecific in the early period. 

Traditionally, diagnosis of NETs is based on the 
measurement of 5-hydroxyindoleacetic acid (5-HIAA), 
which is the inactive metabolite of serotonin in 24-h 
urine specimens. 5-HIAA, require the tumor secretes 
serotonin, cannot be measured in tumors when they 
do not show endocrine function, lowering the test 
sensitivity. 5-HIAA in 24-h urine specimens may 
be performed with high specificity (90%) and low 
sensitivity (73%), so it is still used[10]. Measurement of 
this metabolite in 24-h urine specimens is important 
because of the fluctuations in serotonin during 24-h.

Serum analysis of chromogranin A (CgA) is the 
most specific marker for NETs because of it secreted 
by neuroendocrine cells. Whereas the specificity of 
the serum CgA level ranges from 84% to 95%, the 
sensitivity ranges from 87% to 100%[11]. Moreover, 
unlike the measurement of 5-HIAA, the serum CgA 
level can be used to diagnose both tumors secreting 
serotonin and atypical or nonsecreting tumors. 
However, CgA measurement may obtain false-positive 
results in patients with hepatic and renal failure, 
atrophic gastritis, or chronic proton pump inhibitor 
use[12]. CgA also can be used for monitoring tumor 
recurrence. At present, the tumor markers CEA, CA 
19-9, and AFP are nonspecific in PHNETs. Because a 
diagnosis of NET was not initially considered in the 
case, the urine 5-HIAA level and serum CgA level were 
not measurement in the preoperative. Tumor markers 
were negative in this case. The AFP, CA 19-9, and NSE 
levels were 9.53 ng/mL, 63.97 U/mL, and 21.55 µg/L, 
respectively.

Imaging findings of PHNETs often confused with 
other liver tumors. Ultrasound, multidetector CT 
(MDCT), and MR imaging on PHNETs often had low 

sensitivity[13]. Even so, MDCT is the most frequent use 
of radiological technique to show the localization and 
the prevalence of the disease[14]. Abdominal ultrasound, 
abdominopelvic MDCT and MRI examinations were 
carried out in the case. On the basis of those imagings, 
the lesions were misdiagnosed as liver hemangioma. 

Although the role of positron emission tomography 
CT in the diagnosis of NETs is not clear, but the practice 
found that PHNETs usually reflect high update of 
18F-fluorodeoxyglucose. Furthermore, the sensitivity 
and specificity of positron emission tomography 
CT may be increased in using this technology[15]. 
Scintigraphy is an imaging technique that provides 
both diagnostic and therapeutic information in 
patients with NETs. Octreotide, a somatostatin 
receptor analogue, was used in somatostatin receptor 
scintigraphy (OctreoScan) for this purpose and was 
more valuable than other techniques in detected 
the tumor. It had a sensitivity ranging from 85% to 
90%[16]. In addition to identifying the locate of primary 
or recurrent, another benefit of the OctreoScan is the 
ability to predict the tumor’s response to the octreotide 
analogue therapy[17]. 

Histopathological examination is the most accurate 
diagnosis method. Used in routine pathological 
examination of hematoxylin-eosin staining method 
is not specific for NETs but only beneficial to tumor 
classification. NSE, CgA, and Syn are highly sensitive 
immunohistochemical markers used in the diagnosis of 
PHNETs[18]. In the case, Syn and PDX1 were the main 
markers in immunohistochemical examination.

PHNETs are rare and the best treatment is unclear. 
However, a multidisciplinary collaborative treatment is 
essential in the management. At present, surgery is 
the only approach that can provide a complete cure[2]. 
In one study, the 5-year recurrence and survival rates 
after complete resection were reportedly 18% and 
74% to 78%, respectively[19]. Recent studies have 
shown that although debulking and removal of the 
tumor and its metastases is not completely curing 
unresectable tumors or metastatic disease, relative to 
the palliative effect, to extend the survival period was 
clinically meaningful[20]. 

The effect of chemotherapy for PHNETs is still 
unknown. Cytotoxic drugs can be used to treat tumors 
with a high proliferation index. However, cytotoxic 
drugs valid data is limited. Therefore, administration 
of a combination of agents such as 5-fluorouracil, 
doxorubicin, and streptozocin is the preferred treatment 
method[21,22]. Transcatheter arterial chemoembolization 
(TACE) is one of the most commonly used method 
in the management of patients with extrahepatic 
NET intrahepatic metastasis. TACE treatment of 
patients with PHNET has only been described in few 
case reports. In one study, TACE was performed to 
treat of 20 patients with hepatic metastases, and the 
radiological response and symptom improvement rates 
were 90%[23]. In the case, TACE was performed with 
a combination of oxaliplatin mixed with one bottle of 
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gelatin sponge particles and lipiodol to reduce tumor 
bleeding and prolong survival.

Another technique used for the diagnosis and 
treatment of NETs is the administration of somatostatin 
analogues. Somatostatin regulates intracellular 
functions and shows its effect by connecting suddenly 
to somatostatin receptors 1 to 5. The results show that 
the effect on treatment was only through connection 
with somatostatin receptor 2. Two somatostatin 
analogues (octreotide, which has short-term effects, 
and lanreotide, which has long-term effects) are 
currently used for this purpose. Although this treatment 
effectively controls the symptoms of carcinoid 
syndrome, it is largely ineffective for tumor recession as 
shown radiologically[23]. Its therapeutic effect of PHNET 
remains unclear because of the lack of available data.

The role of liver transplantation for the treatment 
of PHNET is controversial. Some researchers have 
shown that the efficacy and survival rate of patients, 
with multiple liver tumors and poor liver function, who 
performed liver transplantation is higher than those 
who undergoing liver resection. 

Radiofrequency ablation (RFA) is another treatment 
method for PHNETs[24]. The introduction of RFA has 
allowed physicians to surgically address a larger 
population of patients with curative intent. RFA may 
be performed alone or in combination with resection. 
To date, most reports on RFA management are single-
institution retrospective series. Indications for RFA are 
the presence of three or fewer tumors and a tumor 
diameter of ≤ 5 cm. Tumors located near the major 
branches of the portal and hepatic veins have a higher 
potential for incomplete ablation[25]. These factors have 
limited the clinical application of RFA.

In conclusion, PHNETs are very rare and asymptomatic 
tumors. Distinguishing it from other liver tumors is 
quite difficult in medical imaging. Thus, highly sensitive 
laboratory and integrated imaging are required. 
However, a PHNETs should always be considered is 
detected in the liver when it is a solitary hypervascular 
tumor. Pathological and immunohistochemical are 
the most important method for clinical diagnosis. The 
main treatment methods that can be attempted for 
PHNETs with multiple metastases are hepatectomy, 
chemotherapy, TACE, somatostatin analogue 
administration, RFA, and liver transplantation. The 
optimal treatment method should be based on a 
comprehensive assessment of the patient’s condition.

COMMENTS
Case characteristics
The female patient presented with asymptomatic tumors, found multiple 
hypervascular tumors in live and alpha-fetoprotein/neuron-specific enolase 
[AFP (-)/NSE (+)], enhanced mode of computed tomography (CT) and magnetic 
resonance imaging (MRI) is “fast and slow out” and multi-nodular lesions on 
MRI.
Clinical diagnosis
The female patient had no obvious clinical symptoms and only right 

hypochondrial pain. 
Differential diagnosis
Benign neoplasms (Hepatic hemangioma), Malignant tumors (Hepatocellular 
carcinoma)
Laboratory diagnosis
Serum analysis of AFP (11.04 ng/mL; normal, < 7 ng/mL), carbohydrate antigen 
19-9 (42.5 U/mL; normal, < 34 U/mL), NSE (19.25 µg/L; < 17 µg/L), and others 
(i.e., CA-724 and carcinoembryonic antigen) were negative.
Imaging diagnosis
The enhanced mode of CT and MRI is “fast and slow out” and multi-nodular 
lesions on MRI.
Pathological diagnosis
Histological and immunohistochemical examinations demonstrated positive 
staining for the following markers within tumor cells: cell adhesion molecule, 
synaptophysin, pancreatic and duodenal homeobox 1 (PDX1), cytokeratin 8, 
cluster of differentiation 56, and beta-tubulin. The Ki-67 index was 5%.
Treatment
The patient underwent transcatheter arterial chemoembolization (TACE) with 
a combination of oxaliplatin (150 mg) mixed with one bottle of gelatin sponge 
particles (560-710 µm) and lipiodol (6 mL).
Related reports
Primary hepatic NETs (PHNETs) are very rare and asymptomatic tumors. 
Distinguishing these tumors radiologically from other liver tumors is quite 
difficult. PHNET should always be considered when a solitary hypervascular 
tumor is detected in the liver. Certain diagnoses can still be confirmed by 
pathological and immunohistochemical investigations. The best treatment 
method is unclear.
Term explanation 
Neuroendocrine tumors (NETs), also known as carcinoid tumors, behave like 
benign tumors. NETs constitute 1%-2% of all gastrointestinal tumors, and they 
frequently metastasize to the liver. Whereas more than 80% of the NETs found 
in the liver are metastatic, primary hepatic NETs (PHNETs) are very rare.
Experiences and lessons
This case report presents the clinical characteristics of PHNET and also 
discusses the treatment of PHNET. PHNET are very rare and asymptomatic 
tumors and it is quite difficult to distinguish these tumors radiologically from 
should be kept in mind; certain diagnosis can still be confirmed by pathological 
and immunohistochemical investigations when found hypervascular tumor of 
live and AFP (-)/NSE (+).
Peer-review
The authors have described a case of PHNET included imaging diagnosis, 
pathology diagnostic, immunohistochemical results and therapeutic method. 
The article highlights the imaging and immunohistochemical characteristics of 
this tumor and provides new therapeutic method.
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