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1. Abstract
Primary hepatic neuroendocrine carcinoma is very rare in clinical 
practice, and the concurrent occurrence of neuroendocrine carci-
noma and other malignant tumors is even rarer. In this report, we 
describe a rare case of primary hepatic neuroendocrine carcinoma 
combined with intrahepatic cholangiocarcinoma, and illustrate the 
efficacy of surgery combined with postoperative combination ther-
apy, which provides a potentially effective therapeutic strategy for 
refractory tumors.

2. Introduction
Neuroendocrine tumors (NET) are prevalent in organs such as the 
gastrointestinal tract, pancreas and lungs, whereas primary hepat-
ic neuroendocrine tumor (PHNET) is extremely rare, accounting 
for only 0.46% of primary liver tumors [1]. Less than 150 cases 
of PHNET have been reported in the English literature [2], and 
PHNET combined with intrahepatic cholangiocarcinoma (ICC) is 
even more rarely reported. In this paper, we report a 58-year-old 
man with PHNET combined with ICC who was highly suspected 
of having primary hepatocellular carcinoma with intrahepatic me-
tastases prior to surgery, but after radical resection, the pathology 
section report was suggestive of PHNET combined with ICC. The 
patient was now successfully treated with six sessions of intrave-
nous etoposide combined with cisplatin chemotherapy (EP regi-
men) and oral surufatinib for a recurrence 7 months after surgery.

3. Case Presentation
The patient is a Han Chinese male, 58 years old, with a histo-
ry of hepatic schistosomiasis and cholecystitis for more than ten 

years, and no remaining systemic diseases. 2022 February, due to 
“recurrent colicky pains in the right upper abdomen for 4 days 
without obvious triggers,” he underwent a computed tomography 
(CT) scan of the epigastrium in the local hospital, which suggest-
ed: “right hepatic occupying lesion, malignant tumor is not exclud-
ed.” Laboratory tests showed alpha fetoprotein (AFP) 1599 μg/L, 
Protein Induced by Vitamin K Absence or Antagonist-II (PIV-
KA-II) 27.17 mAU/L, aspartate aminotransferase (AST) 14 IU/L, 
alanine aminotransferase (ALT) 22 IU/L, direct bilirubin (DBil) 
10.6 μmol/L. Enhanced CT of the upper abdomen showed that the 
right posterior lobe of the liver was mixed in the lower part of the 
right posterior lobe of the liver, and the right posterior lobe of the 
liver was mixed in the lower part of the right posterior lobe of the 
liver. Mixed density occupations in the lower right posterior lobe 
of the liver, not excluding hepatic Ca; slightly low-density foci 
in the upper right posterior lobe of the right posterior lobe of the 
liver, not excluding metastatic tumor, and chest CT suggests: solid 
nodule in the lower right lobe of the right lung, about 3 mm in size 
(Figure 1 and 2).

Initial evaluation of the patient Child-Pugh score grade A, no 
absolute contraindications to surgery, can tolerate surgery, after 
communication with the patient and his family decided to surgical 
resection, and a few days later underwent right hemihepatectomy 
+ cholecystectomy, the operation was completed 3 weeks after dis-
charge from the hospital.

Upon pathological examination, the resected liver tissue contained 
two nodules, the larger of which was 11×10×3.5 cm in size and 
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soft, and the other smaller nodule was 1×0.9×0.5 cm in size and 
tougher in texture. Immunohistochemistry of the large nodule 
showed that the tumor cells were positive for synaptophysin (Syn) 
and CD56, negative for chromogranin A (CgA) and AFP, and the 
Ki-67 index was >80%, which was considered to be consistent 
with the nature of NET, whereas the detection of thyroid transcrip-
tion factor-1 indicated that the possibility of lung metastasis was 
unlikely, and it was considered to be a PHNET based on the im-
aging and the intraoperative findings. The pathologic HE staining 
of the nodule showed adenoid distribution of cancerous tissue and 
positive CK7 expression, which was consistent with cholangiocar-
cinoma (Figure 3-5).

Figure 1: Shows a rounded slightly hypodense shadow in the upper seg-
ment of the right posterior lobe, which is less obvious and has a diameter 
of about 9 mm.

Figure 2: Shows a tumor nodule in the lower segment of the right poste-
rior lobe, which is of mixed density and has a diameter of about 12 cm.

Figure 3: Shows the resected liver specimen with the tumor showing 
clearly.

Figure 4: Shows the HE staining of PHNET at 10x magnification, which 
shows that the tumor cells are mainly arranged in a solid or rope-like 
pattern.

Figure 5: Shows the HE staining of ICC at 40x magnification, which 
shows a clear glandular cavity.

The patient returned to the hospital for a follow-up examination 25 
days after discharge, and the AFP level had decreased significantly 
(6.3 μg/L), PIVKA-II 20.58 mAU/L, and AST, ALT, and biliru-
bin were normal. Review of CT and magnetic resonance imaging 
(MR) of the upper abdomen suggested no significant recurrence. 
Since the patient had both PHNET and ICC, there was no stand-
ard systemic drug regimen, so we decided to treat the patient with 
intravenous infusion of etoposide 0.3g + cisplatin 120mg, com-
bined with oral Sofantinib 300mg for the specificity of the two 
tumors. Among them, the infusion of etoposide was completed in 
3 days, 0.1g per day by intravenous infusion, and the first course 
was stopped to receive etoposide on the second day and the third 
day because the patient could not tolerate it. The patient then re-
turned to the hospital for chemotherapy sessions at nearly 1-month 
intervals, and laboratory tests and imaging showed no significant 
recurrence.

In September 2022, the patient returned to the hospital for fol-
low-up and underwent an epigastric CT, which suggested a 
rounded slightly hypodense lesion in the operated area, and was 
considered to be a recurrence, and a CT-guided liver biopsy was 
performed, and the pathological results suggested that the mass 
was a large-cell neuroendocrine carcinoma, and CT-guided radi-
ofrequency ablation of the liver mass was performed after seeking 
the consent of the patient and her family. One month later, the pa-
tient returned to the hospital for follow-up and underwent Positron 
Emission Tomography (PET)/CT, which revealed enlarged lymph 
nodes and metastatic foci in the right hemidiaphragm angle and 
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abdominal cavity, and a slightly active metabolism at the edge of 
the ablated lesion in the right lobe of the liver, and radiofrequency 
ablation was performed after comprehensive consideration, and 
carilizumab 200mg was given to the patient for intravenous im-
munotherapy (Figure 6-9).

Figure 6: Shows tumor recurrence found at the September 2022 fol-
low-up.

Figures 7 and 8: Show enlarged intra-abdominal lymph nodes and meta-
static foci shown by PET/CT.

Figure 9: Shows post-ablation lesions in the right lobe of the liver shown 
by PET/CT.

In February 2023, the patient underwent CT scan for epigastric 
distension and discomfort, a huge mass in the hepatic region was 
seen, and after comprehensive consideration of recurrent tumor 
progression, transhepatic artery chemoembolization (TACE) was 
performed, with intraoperative instillation of recombinant human 
adenovirus type 5 1 ml + raltitrexed 2 ml + lobaplatin 30 mg, and 
at the same time, camrelizumab intravenous immunotherapy was 

continued and the addition of albumin-paclitaxel 200 mg igvtt. 1 
time every 3-4 weeks.

After 1 month, the patient returned to the hospital for review, and 
the CT image showed that the mass had not shrunk significantly, 
and after discussion with the oncologist, it was decided to add oral 
anlotinib 12mg once a day (Figure 10 and 11).

In May 2023, the patient returned to the hospital for follow-up, and 
the tumor was seen to have shrunk significantly on CT images, and 
there was no obvious discomfort during the comprehensive treat-
ment, and the symptoms of epigastric distension and pain were 
significantly relieved, so considering that the tumor was sensitive 
to the comprehensive treatment regimen, the patient is now contin-
uing to receive immunotherapy on a regular basis. The patient was 
last reviewed in June 2023, and laboratory results showed AFP 
10.4 μg/L and PIVKA-II 34.02 mAU/ml. CT-guided radiofrequen-
cy ablation was performed for the previously suspected recurrent 
foci in the right liver, and TACE was performed 1 day later, and he 
was discharged without discomfort (Figure 12).

Figure 10: Shows a huge mass of mixed density on CT plain image, 
which is considered to be recurrent tumor progression.

Figure 11: Shows the tumor after 1 month without any significant change 
in the tumor.
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Figure 12: Shows a significant reduction in the suspected recurrent foci

4. Discussion
NETs are malignant tumors originating from the neuroendocrine 
system, of which those originating in the liver are extremely rare, 
accounting for only 0.3% of all NETs [3], No more than 10 cas-
es of PHNET combined with ICC have been previously report-
ed in the literature [4]. As PHNET has no characteristic imaging 
manifestations, it is difficult to differentiate it from hepatocellu-
lar carcinoma and other tumors, and the main diagnostic method 
at present is still the pathological examination of specimens ob-
tained by surgical resection or biopsy for evaluation. It can not 
only determine the diagnosis, but also evaluate the malignancy 
of the tumor by the Ki-67 index value, which plays a key role in 
the treatment and prognosis of PHNET [5]. Symptomatically, it 
is also difficult to differentiate PHNET from other malignant tu-
mors, such as HCC, because only 6.8% of PHNET patients pres-
ent with typical neuroendocrine symptoms [6]. The usual points 
of differentiation between PHNET and HCC also include the fact 
that serum AFP levels are usually elevated in patients with HCC, 
and in this case the patient’s serum AFP levels were highly elevat-
ed; however, in one of our former female patients who also had 
PHNET, serum AFP remained low throughout the course of the 
disease, suggesting that PHNET may be variably expressed in dif-
ferent patients. In our patient, no preoperative endoscopy was per-
formed, so the diagnosis of PHNET was established by imaging, 
as well as postoperative pathology and long-term postoperative 
follow-up that did not reveal any primary tumor elsewhere. The 
current treatment of choice for PHNET remains surgical resection. 
Studies have shown that patients who undergo radical resection 
have a significantly improved prognosis compared to those who 
do not undergo surgery [7]. In addition to this, studies have shown 
that EP regimens or chemotherapy regimens such as cisplatin + 
irinotecan, which are used for first-line treatment of small cell lung 
cancer, can be used to treat PHNET [8]. However, it has also been 
shown in the literature that EP regimens are ineffective when used 
for the treatment of unresectable NET of the hepatobiliary system, 
with a median progression-free survival (PFS) of 3.0 months and 
a median overall survival (OS) of 5.8 months [9]. In this case, 
in addition to the EP regimen of intravenous chemotherapy, the 

patient was also treated with concomitant oral treatment with sur-
ufatinib, a novel oral tyrosine kinase inhibitor [10], It has been ap-
proved for the treatment of advanced extrapancreatic NET as well 
as pancreatic NET in China, and clinical studies have confirmed a 
longer PFS than the placebo group [11]. Anlotinib, like surufatin-
ib, is a multi-targeted receptor tyrosine kinase inhibitor, which has 
demonstrated promising anti-tumor responses against a variety of 
advanced and recurrent tumors in several studies [12–14]. Albu-
min-paclitaxel is a new type of nanosized particles with better re-
sponse rate and lower toxicity than pure paclitaxel analogs, which 
are commonly used in cancers such as breast, non-small cell lung, 
and pancreatic cancers [15]. Camrelizumab, a selective PD-1 mon-
oclonal antibody inhibitor, has been approved in China for use in 
patients with advanced liver cancer who have previously received 
systemic chemotherapy, making it a second-line treatment for ad-
vanced liver cancer [16]. There are no reports in the literature on 
the use of EP regimen in combination with the above-mentioned 
drugs for the treatment of PHNET combined with ICC. The patient 
in this case has achieved a PFS of 7.0 months and the OS is now 
20 months, which may be the reason that this combination regimen 
plays a better role than monotherapy and can improve the patient’s 
quality of life to a certain extent. However, it is undeniable that 
this case may be fortuitous and there is not enough evidence to 
support the benefit of treatment with this dosing regimen. Due to 
the rarity of the tumor, the differential diagnosis of PHNETs as 
well as combined ICC has not been clearly elucidated.

In conclusion, this case provides a potentially effective manage-
ment strategy for PHNET combined with ICC, and the surgical 
and postoperative regimen using a combination of multiple drugs 
may be an appropriate approach to prolonging the survival of pa-
tients with this refractory tumor, but more studies are needed to 
confirm the effectiveness of this approach.
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