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CASE SUMMARY
Primary neuroendocrine tumor of 

the liver is an exceedingly rare entity 
and is difficult to distinguish from 
other hepatic tumors based on radio-
graphic findings. We report the case 
of a patient followed over a period of 
3 years for a lesion in the left hepatic 
lobe. Upon hepatic lobe wedge resec-
tion, pathology revealed a primary 
hepatic neuroendocrine tumor.

IMAGING FINDINGS
A 71-year-old patient presented 

with right upper-quadrant abdominal 
swelling. MRI of the abdomen demon-
strated a 1.5 cm lesion in the left liver 
lobe (segment 4A) that was hyperin-
tense on T2 imaging, demonstrated 
early arterial enhancement without 
washout (Figure 1), and showed diffu-
sion restriction. A follow-up MRI at 6 
months showed no significant change in 
the lesion. Subsequent follow-up MRI 
two years after presentation demon-
strated an interval increase in lesion 
size to 2.5 cm in diameter. At this time, 
the lesion contained mixed solid and 
cystic components with fluid-fluid lev-
els (Figure 2). Multiphase CT of the 
liver the following year showed con-
tinued interval growth of the mixed 
solid and cystic lesion. At that time, 

the lesion measured 4.4 cm in diameter 
(Figure 3). 

The patient underwent evaluation 
for other primary malignancies. A 
CT of the chest, abdomen, and pelvis 
showed no evidence for other malig-
nancy. Upper endoscopy was negative. 
Multiple polyps were discovered and 
several were biopsied during colonos-
copy; none were malignant. 

Suspicion for primary liver tumor 
or infection increased given the appar-

ent absence of another primary malig-
nancy. The patient was found to have 
an elevated serum chromogranin A 
level (204, subsequently 223; normal 
range: 25-140). Work-up for an infec-
tious etiology, including Echinococcus 
Ab IgG EIA and Entamoeba histolytica 
IgG ELISA serologies, was negative. 
The elevated serum chromogranin A 
level raised suspicion for a neuroendo-
crine tumor. Subsequent nuclear med-
icine whole body octreotide In-111  
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FIGURE 1. Arterial phase contrast-enhanced MRI of the abdomen demonstrates 1.5 cm 
lesion in the left liver lobe (segment 4A) that is hyperintense on T2 imaging, demonstrates 
early arterial enhancement without washout, and shows diffusion restriction.
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FIGURE 2. Follow-up MRI demonstrates interval increase in lesion size to 2.5 cm in diame-
ter with mixed contrast-enhancing solid components and cystic components with fluid-fluid 
levels on T2 (A) and post contrast T1 with fat-suppression (B).

FIGURE 3. Follow-up contrast-enhanced CT of the liver re-demonstrates the mixed solid 
and cystic nature of the lesion with continued interval growth.

FIGURE 4. Nuclear medicine whole body 
octreotide In-111 scan (A) demonstrates 
focal increased radiotracer uptake in the 
liver, corresponding to the lesion seen on 
coronal CT reformation (B).

scan demonstrated focal increased 
radiotracer uptake in the liver, corre-
sponding to the lesion seen on CT and 
MRI (Figure 4).

The patient underwent liver wedge 
resection. Immunohistochemical 
evaluation demonstrated positivity 
for chromogranin and synaptophysin 
markers, considered specific markers 
for neuroendocrine tumors. 

DIAGNOSIS 
Primary hepatic neuroendocrine 

carcinoma

DISCUSSION
Neuroendocrine tumors, which 

arise from neuroendocrine cells, are 
rare. They can arise in any organ that 
contains peptide and amine producing 
cells, but most occur in the gastroin-
testinal tract and lungs.1 Diagnosis of 
neuroendocrine tumors is confirmed 
by pathology. Specific immunohisto-
chemical markers include chromogr-
anin A and synaptophysin. Octreotide 
imaging has a sensitivity up to 90% 
for neuroendocrine tumors.2 Most 
of these tumors involving the liver 
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are metastases from another primary 
source. They tend to demonstrate 
strong arterial enhancement due to 
their vascularity.3

Primary hepatic neuroendocrine 
carcinoma (PHNEC) is an exceed-
ingly rare entity, with only a few hun-
dred cases reported in the literature.4,5 
PHNEC shows no strong gender pre-
dominance, but it tends to occur in 
patients aged 40-50 years.6 PHNEC is 
often asymptomatic, or it may present 
with nonspecific symptoms such as 
abdominal pain, bloating, or jaundice. 

Owing to the small number of 
reported cases, the imaging characteris-
tics of PHNEC are not well defined and 
are difficult to distinguish from other 
primary tumors of the liver and metas-
tases. Many reports have demonstrated 
cystic components on MRI and CT 
imaging,5 similar to our case. In a case 
of suspected PHNEC, extrahepatic neu-
roendocrine tumors should be excluded 

with upper and lower endoscopy, as 
well as with CT and PET imaging. 

Treatment of PHNEC depends on 
the location, aggressiveness, and pres-
ence of metastases. No staging guide-
lines currently exist for PHNEC. If it 
is confined to the liver, surgical resec-
tion must be considered. If the tumor is 
unresectable, transarterial chemoembo-
lization is a potential treatment option. 
If metastases are present, chemother-
apy is another potential management 
option; however, outcomes vary.4

There are currently no character-
istic features to reliably differentiate 
PHNEC from other liver tumors. If 
PHNEC is suspected, serum markers, 
including chromogranin A levels, should 
be checked. Additionally, octreotide 
imaging can be obtained to assess the 
neuroendocrine nature of the tumor. A 
thorough investigation for an extrahe-
patic primary neuroendocrine tumor 
is necessary to exclude an etiology for 

metastasis, which is much more fre-
quently encountered.
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