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Summary

Primary hepatic neuroendocrine tumor (PHNET) is a rare type of neuroendocrine tumor (NET) that is also a primary
hepatic tumor. Patients are present with almost no specific clinical symptoms and typically present with negative
test results and atypical imaging characteristics; therefore, the differentiation of PHNET from other types of primary
hepatic masses can be very difficult. In this article, we describe a case of PHNET that mimicked a liver helminth
infection in a 57-year-old man. The diagnosis of PHNET in this patient was challenging, and the final diagnosis was
based on imaging, histopathology features, and long-term follow-up.

Learning points:

e An uncommon type of neuroendocrine tumor (NET) is a primary hepatic neuroendocrine tumor (PHNET).
e Primary hepatic neuroendocrine tumors are rare NET lesions found in the liver, characterized by non-specific

parasitic lesions.

immunohistochemistry, is essential.

clinical and imaging results, which can be easily confused with other liver lesions, including HCC and

e To have a conclusive diagnosis and classification, a mixture of many medical assessment techniques,
such as imaging, gastrointestinal endoscopy, nuclear medicine, anatomy, including histopathology, and

Background

Neuroendocrine tumors (NETs) are tumors that originate
from the cells of the neuroendocrine system (1). NETs
can be observed in many important organs within the
human body, with approximately 50% of NETs occurring
in the gastrointestinal tract and approximately 30%
occurring in the bronchopulmonary tree (2). NETs
are rarely described in the liver, and those identified
in the liver are typically the result of metastasis from
other organs (2). Primary hepatic NET (PHNET) is an
extremely rare hepatic lesion (3). The first report of this
disease was described by Edmondson in 1958. According
to a review of the literature, as reported by Li et al. (4),

only approximately 150 cases of PHNET have been
reported. In most cases, lesions occur in adults, with
no apparent sex predilection, presenting as a solid mass
(5). PHNETs have no specific imaging features and are
typically misdiagnosed as other hepatic lesions such as
hepatocellular carcinoma (HCC) or cholangiocarcinoma
(CCC) (2). The pathological results of PHNETs do not
differ from those of other NETs (6). However, neither
imaging studies nor pathology studies are able to
differentiate a primary PHNET lesion from a secondary
metastatic NET; therefore, the diagnosis of PHNET is
particularly concerning (7).
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Case report

A S57-year-old man was admitted to Hanoi Medical
University Hospital complaining of abdominal pain in
the lower quadrant and diarrhea. Abdominal ultrasound
images a well-defined nodule, 20 mm
in diameter, with a heterogeneous hyperechoic and
hypoechoic border, involving segment VII of the liver.

showed

Investigation

The patient underwent an MRI scan of the upper
abdomen, using a Signa HDx 1.5 Tesla, with the
injection of 10 mL Gadoteric acid (Dotarem, Guerbert,
France, a dose of 0.5 mmol/mL, x 10 mL). MRI revealed
two well-defined and lobulated nodules in segments IV
and VII, with dimensions of 22 x 28 mm and 15 x 5 mm,
respectively. These intensity
on T2-weighted image, decreased in intensity on
T1-weighted image, and were hyperintense on the
diffusion-weighted image (DWI, Fig. 1). The lesions were
presented with heterogeneous enhancement on arterial
and venous phase images, with primarily peripheral
enhancement (Fig. 2). These findings were consistent
with lesions caused by parasites.

The blood test showed complete blood cell counts,
alpha-fetoprotein (AFP), carcinoembryonic antigen
(CEA), and carbohydrate antigen 19.9 (CA19.9) levels
within the normal range, and high-sensitivity C-reactive
protein (hs-CRP) at 0.19 mg/dL (normal range is <0.3mg/
dL). Hepatitis B surface antigen (HBsAg) and hepatitis
C virus antibody (HCV Ab) were negative. Enzyme-
linked immunosorbent assays (ELISAs) were performed
for parasitic antigens, including Entamoeba histolytica,
Clonorchis, Echinococcus, Fasciola, Strongyloides stercoralis,
and Toxocara immunoglobulin G (IgG), which revealed
positive results for Clonorchis 1gG (0.177 ng/mL) and
ToxocaraIgG (0.578 ng/mL). The patient was treated with
Albendazole 200 mg x four pills/day over 2 weeks. After

lesions increased in

Figure 1

Upper abdominal MRI revealed lesions in the VIl segment (white arrow)
and IV segment (white arrowhead) of the liver. (A) Hyperintense lesions
on T2-weighted image. (B) Hypointense lesions on T1-weighted image. (C)
Lesions were hyperintense on diffusion-weighted image.
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Figure 2
The lesions were heterogeneous enhancement (white arrow and black
arrowhead).

4 months, the patient was presented to the hospital due
to recurrent abdominal pain and diarrhea. Ultrasound
images revealed the marked progression in the sizes of
the two previously identified lesions, with the mass in
segment VII measuring at 38 x 32 mm and the mass
in segment IV measuring at 15 x 15 mm. Both masses
presented with hyperechoic and hypoechoic border
characteristics, similar to the initial evaluation (Fig. 3).
On abdominal MRI, the sizes of the masses identified
in segment VII and IV were 40 x 31 mm and 15 x 23 mm,

Figure 3
The second abdominal ultrasound. Well-defined hyperechoic lesion with
and hypoechoic border identified the seventh segment of the liver.
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respectively, which were both larger than measured
during the first evaluation.

These lesions increased intensity on T2-weighted
image, decreased intensity on T1-weighted image (Fig.
4), restricted diffusion by showing hyperintense on
diffusion-weighted image and hypointense on apparent
diffusion coefficient map (Fig. 5), poor enhancement on
arterial phase images without washout sign on the portal
phase or delayed phase images (Fig. 6). These features
were similar to the first evaluation.

Chest X-rays findings.
Colonoscopy revealed proctitis with erythematous
swelling. A rectal endoscopic biopsy was planned to
confirm the diagnosis, and the pathological results
suggested chronic inflammation. The stool test revealed
no presence of worm larvae or red blood cells. Other
blood test results, such as marker AFP, CEA, CA19-
9, total prostate-specific antigen (PSA), white blood
cell percentage, CRP, and parasitic ELISAs (Entamoeba
histolytica, Clonorchis, Echinococcus, Fasciola, Strongyloides
stercoralis, and Toxocara 1gG) were within the normal
range. The significant progression in the sizes of these
two hepatic masses led the clinicians to obtain a biopsy
of the lesion in segment VII. The pathological findings
suggested a glandular structure, with a large, round or
oval nucleus and no mitotic nuclear or necrosis (Fig. 7).
Immunohistochemistry revealed positive staining for
clusters of differentiation 56 (CDS56), synaptophysin,
P53, and cytokeratin (CK). The tumor cells were negative
for chromophysin, and the tumor had a Ki-67 index of
20% (Fig. 8).

Then, the patient was submitted to a whole-body
PET and CT (PET-CT) scan using 18F-fluorodeoxyglucose
(*8F-FDG). Images revealed two hypometabolic hepatic

showed no abnormal

Figure 4

(A) First abdominal MRI result: T1-weighted, fat-suppressed image
showing a 22 x 28 mm nodule in segment VII of the liver (white arrow)
and a small, faint lesion in segment IV (white arrowhead). (B) Second
abdominal MRI images: T1-weighted, fat-suppressed imaging revealed
that liver lesions increased in size after 4 months, with the segment VII
mass measuring at 40 x 31 mm (white arrow) and the lesion in segment
IV clearly visible and 15 x 23 mm in size (white arrowhead).
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Figure 5

Second abdominal MRI images, two lesions (white arrow and white
arrowhead) showed restricted diffusion. (A) Lesions were hyperintense on
diffusion-weighted image. (B) Lesions were hypointense on apparent
diffusion coefficient (ADC) map.

lesions, and no hypermetabolic lesions were identified
in any other organs (Fig. 9).

Based on the MRI results, the normal levels of CEA,
CA19-9 and AFP and other test results within the normal
range, the histopathology results, and no findings of
other extra-hepatic lesions, the diagnosis for the second
evaluation was PHNET, grade 2.

Outcome and follow-up

Surgical intervention was recommended, but the patient
refused and was not re-evaluated until 1 year later due
to a lack of abnormal symptoms. Fifteen months after
the last check-up, the patient suffered abdominal pain
in the right upper quadrant for 2 weeks, and he was
admitted to the hospital. An abdominal CT (CT) scan,
consisting of 64 slices, was performed using the contrast
agent iopromide 0.625 g/mL at 1 mL/kg (Ultravist 300).
The abdominal CT showed that the lesions in segment
IV and VII had progressed dramatically, overtaking most
of segment IV and the right liver. The lesions featured
uneven, ill-defined borders, which were heterogeneous
and hypoechoic, with a calcified component. Uneven
high hypervascularity was observed in arterial phase
images, and a washout sign was observed on the portal
venous phase image, revealing that the center of the
lesion featured poor contrast enhancement, suggesting
necrosis. Furthermore, the imaging findings showed
thrombosis in the total right branch and the partial
left branch of the portal vein (Fig. 10). All of these
characteristics were characteristic of hepatic lesions due
to HCC. Chest CT scans showed no abnormal findings.

Blood tests were performed to examine the AFP,
CEA, and CA19.9 levels, and the results were within the
normal range. The colonoscopy was repeated, and no
suspected lesions were identified. The final diagnosis
was PHNETs.
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Discussion

Neuroendocrine tumors develop from cells in the
neuroendocrine system and can be located in many
organs, with 54 to 90% of all NET cases arising
from the gastrointestinal tract (2). Primary hepatic
neuroendocrine tumors are very and very
little research has been performed examining the
characteristics and treatment methods (3). NET lesions
can be divided into two large groups: hormone-secreting
tumors and non-hormone-secreting tumors. PHNETSs
are typically non-hormone-secreting tumors (8). The
classification system used for NET classification was
established by the World Health Organization (WHO)
in 2010 and is based on the pathology findings,
including the cell morphology, the number of mitotic
cells identified in ten high-power fields of view, and
the Ki67 index (1). Based on this classification system,
NET tumors in the pancreas and gastrointestinal tract
(GEP-NETs) can be classified into three types: low
malignancy (grade 1), moderate malignancy (grade 2),
and high malignancy (grade 3), with increasingly poor
prognosis associated with ascending grade (1). Grade 3
NET is classified as neuroendocrine carcinoma (NEC),
with poorly differentiated cells, including two small-cell
types and one large-cell type (1).

To date, no classification system has been established
for PHNET (2). However, PHNET can be classified

rare,
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Figure 7

Histopathology: (A) Hematoxylin-eosin staining x10 magnification. Tumor
tissue, bordered by normal liver tissue. The tumor-aligned cells suggested
a glandular structure. (B) Hematoxylin-eosin staining x100 magnification.
The tumor cells are uniform, with large, round, or oval nuclei, fine,
granular chromatin, and lying to one side, with no abnormal mitotic
activity or necrosis.
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Figure 6

Second abdominal MRI images. (A) lesions were
poorly enhancement on arterial phase. There was
no washout sign of lesions on the portal phase (B)
or delayed phase images (C).

according to the previously described NET classification,
which is very useful for evaluating the prognosis
and malignancy potential of tumors (9). The clinical
manifestations of PHNET differ from those associated
with other NETs. PHNET typically grows slowly and
is not a hormone-secreting tumor; therefore, they are
typically discovered only by chance and manifest in the
clinic only during the late stage (10). Most PHNETSs are
solitary (76.6%), but they can also be multifocal and are
more common in the right lobe (46.8%) (8). Our patient
was a 57-year-old man with two tumors in his liver that
were identified by chance.

The diagnosis of PHNET involves a pre-operative
to post-operative process, which typically includes
long-term follow-up for the detection of primary
extra-hepatic lesions (11). On imaging, PHNET is often
misdiagnosed as HCC or cholangiocarcinoma (CCC)
(2), and PHNET lesions are atypical, presenting as a
mass that can be either nodular or cystic and either well-
defined or not (5). As reported by Wang et al. (12), all
PHNET lesions show arterial phase enhancement and
can be confused with other hypervascular liver lesions,
and images showing PHNET lesions causing portal
thrombosis have been included in several reports (12).
Huang et al. reported a patient with huge PHNET in the
left lobe, portal vein tumor thrombus and elevated AFP
(13). In this case, after more than 1 year since PHNET
was detected, the development of the tumor produced
portal venous thrombosis but the AFP value was within
the normal range.

Pathology plays an important role in the diagnosis of
PHNET (1), and the histopathology of PHNET is similar
to that observed for other NET tumors, featuring masses
containing a mixture of solid and cystic components,
with or without necroticbleeding on grossimages (9). On
microscopic images, the tumors tend to present a nested,
trabecular, or microacinar architecture, composed of
small, uniform tumor cells with granular chromatin,
round nuclei, and often stromal hyalinization
(6). On immunohistochemistry, NETs have been
reported to be positive for the markers chromogranin,
synaptophysin, neuron-specific enolase, and CD56 (14).

https://edm.bioscientifica.com/
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Figure 8

Immunohistochemistry (A, x40) Tumor cells are positive for CD56. (B, x20) Tumor cells are positive for CK marker. (C, x40) Tumor cells are positive for
marker P53. (D, x20) synaptophysin-positive cells. (E, x20) Tumor cells are negative with chromogranin marker. (F, x40) Ki67 index 20%.

The determination of the Ki67 index is used to evaluate
the ratio of positive tumor nuclei (6). According to the
WHO classification system, PHNET can be classified
as grade 1 or grade 2; however, PHNET with grade 3
has not yet been reported (6). In most cases reported,
PHNET was classified as grade 1 or grade 2 based on the
WHO classification, however, Huang et al. reported a
PHNET case with a huge liver tumor, and the pathology
demonstrated poorly differentiated neuroendocrine
carcinoma (NEC) (13) In this case, the lesions were
positive for CK, synaptophysin, CD56, and P53, and
negative for chromogranin marker, with a Ki67 index of
20%. The histopathology and immunohistochemistry

Figure 9

PET-CT with '8F-FDG. (A) CT and (B) PET-CT scans. Two hypometabolic
hepatic lesions were observed, and no hypermetabolic lesions were
identified in other organs.

results for this patient were consistent with a diagnosis
of grade 2 NET.

The imaging and pathological features associated
with NET in the liver are unable to distinguish between
primary PHNET or secondary tumors that result from
metastasis from NETs in other tissues (7). Therefore,
careful examinations must be performed to exclude the
presence of extra-hepatic NET through the application
of CT, MRI, somatostatin scans, PET, gastroscopy,
colonoscopy, bronchoscopy, and surgical probes.
Even after PHNET has been diagnosed, the long-term
follow-up of patients to detect any potentially missed
extra-hepatic lesion remains indispensable (2). In this
case, our patient received two abdominal MRI exams, a
colonoscopy, chest radiographs, and a systemic PET-CT
scan, in addition to tests performed to exclude the
potential existence of parasites. No NET lesions were
detected outside of the liver, which resulted in the
diagnosis of PHNET at the time of examination.

The application of PET-CT scans using
1BE-fluorodeoxyglucose (18F-FDG) for PHNET assessment
hasbeen described in a few reports around the world (15).
Thedegree of 8F-FDG uptake on PET-CT was proportional
to the Ki67 index. Grade 1 NETs with low Ki67 index
values typically display hypometabolism, whereas
grade 2 NETs can present with either hypermetabolism
or hypometabolism (15). In the patient in our study,
PET-CT with 8F-FDG identified two lesions in the liver
that were characterized by hypometabolism, and no
other primary lesions were identified. However, the
absence of observed metabolic damage on PET-CT scans,
including liver lesions, cannot exclude the possibility
of non-metabolic primary NET lesions outside the liver.

https://edm.bioscientifica.com/
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Therefore, the follow-up of patients remains necessary
to confirm the diagnosis. In this case, 15 months after
the initial PHNET diagnosis was made, no extra-hepatic
lesions were detected on abdominal and thoracic CT
scans, confirming the diagnosis of PHNET.

Currently, no official, globally accepted treatment
guide has been established for PHNET; however,
surgery remains a popular treatment method due to the
potential for a complete cure (16). According to Knox
etal., therate of PHNET resection is 92%, and the 10-year
survival rate after liver resection is 68% (17). In patients
who cannot be treated with surgery, various alternative
treatment options are available, such as transarterial
chemoembolization (TACE), chemotherapy or liver
transplantation (18). As reported by Huang et al. (19),
among patients who were either not eligible for surgery
or experienced relapse and were treated with TACE, the
5-year survival rate reached 74-78%. According to Park
et al. (20), four of the twelve patients with multiple
hepatic tumors who were treated by only chemotherapy
survived for a median of 11.3 months (ranging from
3.0 to 26.4 months) (20). The effects of chemotherapy
on PHNETs are not well known, although a number of
studies have reported the use of a combination of drugs,
such as S-fluorouracil, doxorubicin, and streptozocin,
for the treatment of non-surgical patients (20). In
general, limited data exist regarding the treatment and
prognosis of PHNET.

Conclusion

Primary hepatic neuroendocrine tumors are rare
NET lesions found in the liver, characterized by non-
specific clinical and imaging results, which can be
easily confused with other liver lesions, including
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Figure 10

Abdominal and chest CT images obtained 15
months after the last check-up. (A) Axial,
non-enhanced CT image showing a
hypoattenuating lesion in the fourth segment of
the liver (white arrowhead) and most of the right
lobe (white arrow), with an unclear boundary. (B)
Axial, non-enhanced CT image showing a calcified
mass in the liver (arrow). (C) Axial CT image in the
arterial phase, showing the heterogeneous
enhancement of the lesions (white arrow and
white arrowhead). (D) Axial CT image in the
venous phase, revealing lesions with signs of
washout in the venous phase (white arrow and
white arrowhead). (E) Coronal CT images in the
venous phase, showing complete thrombosis of
the right branch of the portal vein (white arrow).
(F) No lesions were observed on thoracic CT.

HCC and parasitic lesions. Therefore, the combination
of a variety of diagnostic evaluation methods, such
as imaging, gastrointestinal endoscopy,
medicine, pathology, including histopathology, and
immunohistochemistry, are necessary to provide a
definitive diagnosis and classification. PHNET typically
presents with medium differentiation and progresses
slowly; therefore, if treated on time, surgery is often
the most effective treatment. However, patients must
be monitored for a long time after surgery to ensure the
continued absence of additional NET lesions outside of

nuclear

the liver.
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