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Abstract: This study presents a case of dual primary liver cancer involving small cell neuroendocrine carcinoma and hepatocellular 
carcinoma. The 58-year-old Chinese male patient, who has a medical history of viral hepatitis B, presented with right upper abdominal 
pain persisting for one month. Imaging studies indicated the presence of multiple liver masses in segments V and VII–VIII, as well as 
a mass in the left lung. Subsequent hepatic biopsy performed on both segments confirmed the presence of hepatocellular carcinoma in 
segment V and small cell neuroendocrine carcinoma in segment VII–VIII. After undergoing one cycle of chemotherapy, the lung mass 
exhibited a reduction in size, while the liver masses showed an inadequate response. Subsequently, the patient underwent Transcatheter 
Arterial Chemoembolization (TACE) and Hepatic Artery Infusion Chemotherapy (HIAC), resulting in partial remission (PR). 
However, the patient was diagnosed with brain metastasis and subsequently treated with Sorafenib and Tirelizumab, a Programmed 
Death 1 (PD-1) immune checkpoint inhibitor. The efficacy evaluation indicated stability, and no severe adverse effects were observed 
at the time of writing. The patient’s survival time was 16 months. 
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Introduction
The detection rate of multiple primary malignant tumors (MPMTs) is increasing according to the development of 
screening and diagnostic technologies, but the liver MPMTs are extremely rare, hepatocellular carcinoma (HCC) is the 
most common hepatic malignancy, but the incidence of neuroendocrine carcinoma (NEC) in hepatic malignancies was 
only 0.46%.1 According to previous study, surgery maybe the most effective treatment, but there was no established 
treatment for MPMTs, especially for the recurrence patients, 1 year survival rate of mixed HCC and NEC was about 
58%.2 Here, we reported a patient with synchronous small cell neuroendocrine carcinoma and HCC, combined therapy 
was given to patient at different periods with stable disease.

Case Presentation
A 58-year-old Chinese man was admitted to our hospital due to a one month history of right upper abdominal pain, The 
pain significantly disrupted his sleep and was accompanied by symptoms of loss of appetite and fatigue. The patient’s 
previous medical examination at a local hospital revealed elevated tumor markers, specifically an alpha-fetoprotein 
(AFP) level of 172.9ng/mL, a Carcinoembryonic antigen (CEA) level of 9.16 ng/mL, a Carbohydrate antigen 125 (CA 
125) level of 42.64 U/mL, and a Carbohydrate antigen 199 (CA 199) level of 53.08 U/mL. Hepatitis B virus DNA 
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quantitative was 5.35E+05IU/mL. Hepatobiliary ultrasound findings indicated the presence of liver cirrhosis and fibrosis, 
with visible liver masses. The patient’s past medical history included hepatitis B-associated liver cirrhosis for 10 years, 
and antiviral therapy was not regularly applied. His personal history included smoking for more than 20 years, 
approximately 6–7 cigarettes per day, without a history of alcoholism. In terms of family history, his mother had 
Esophagogastric Junction Cancer, his sister had breast cancer, his brother had liver cirrhosis. During the physical 
examination, liver palm and spider nevus were observed. There was tenderness in the right upper abdomen, and the 
liver could be palpated 1cm below the costal area. After being admitted to our hospital, chest computed tomography (CT) 
and abdominal magnetic resonance imaging (MRI) was performed to assess the tumor, revealing the presence of mass in 
the left lung and multiple masses in the liver (Figure 1), brain MRI and bone scintigraphy showed no brain or bone 
metastases. Biopsy pathology of the liver masses in segment VII–VIII confirmed the presence of a malignant tumor 
(Figure 2), Immunohistochemical staining results were as follows: CKpan (weak +), Syn (+), CgA (+), CD56 (+), CD34 
(-), CK19 (-), Arginase-1 (-), HepPar-1 (-), AFP (-), Vimentin (partly weak +), CK7 (-), CK20 (-), Villin (-), TTF-1 (-), 
CDX-2 (-), Ki-67 (active zone about 70%+), MLH1 (+), MSH2 (+), MSH6 (+), PMS2 (+), PD-L1 (22C3)(CPS 1), 
Subsequently, the patient underwent one cycle of chemotherapy with etoposide and cisplatin. However, two weeks after 
the chemotherapy, the patient developed febrile neutropenia. Following treatment with recombinant human granulocyte 
colony-stimulating factor (GSF), the patient’s white blood cell count returned to the normal range.

In light of the patient’s prior history of hepatitis B-associated liver cirrhosis, the possibility of primary liver cancer 
cannot be disregarded. Consequently, a puncture biopsy of the mass in liver segment V was conducted, yielding findings 
consistent with hepatocellular carcinoma (Figure 3), Immunohistochemistry results were as follows: GS(+), GPC3 (focal 
+), HSP70 (focal +), CD34 (+), CK19 (-), Arginase-1 (+), HepPar-1 (+), AFP (-), Ki-67 (active zone about 15%+). The 
patient received a combination treatment of sorafenib (0.4g Bid) with Transcatheter arterial chemoembolization (TACE) 
and hepatic artery infusion chemotherapy (HIAC), One month after treatment, a partial response (PR) was achieved. 
TACE was administered monthly, totaling two treatments, during the treatment, the patient experienced a first-degree 
gastrointestinal reaction and liver function impairment. Approximately three months later, abdominal CT scans indicated 
stability in the liver masses, although a head MRI revealed the presence of a new brain metastasis in the left parietal lobes 

Figure 1 Chest CT and abdominal MRI showed left lung and multiple liver masses (A–D). (white arrow indicate lung and liver masses).
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without accompanying symptoms. The patient received one cycle of Zimberelimab (240mg) as treatment, which was 
unfortunately discontinued due to the onset of the COVID-19 pandemic.

Three months after the treatment, imaging studies revealed stable tumors in chest, head and liver was stable 
(Figures 4–6), but an enlargement of retroperitoneal lymph nodes and enhanced margins of a liver mass in the 
V segment. But an enlargement of retroperitoneal lymph nodes and enhanced margins of a liver mass in the 
V segment. To control hepatocellular carcinoma, a third TACE procedure was performed, along with the addition of 
sorafenib and six cycles of tirelizumab. Efficacy evaluation was stable, and the brain tumor exhibited a reduction in size 

Figure 2 Pathological findings of liver mass in segment VII-VIII. Hematoxylin and eosin (H&E) staining. Original magnification: (A)×40. (B) ×100.

Figure 3 Pathological findings of liver mass in segment V. Hematoxylin and eosin (H&E) staining. Original magnification: (A)×40. (B) ×100.

Figure 4 Chest CT images before and after treatment. The time of CT was (A) 2022-07-25, (B) 2022-09-14, (C) 2023-02-08, (D) 2023–06-28. (white arrow indicate lung 
mass).
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without any accompanying symptoms, no sever adverse was discovered by the time of writing, and the patient was in 
a good physical condition.

Discussion
The definition of MPMTs is that two or more primary malignant tumors developed in the same patient. MPMTs were 
divided into two groups, Synchronous MPMTs means that the second primary cancer is diagnosed in 6 months after the 
first primary cancer, metachronous MPMTs are the opposite of synchronous cancer.3 Metachronous MPMTs are more 
common than synchronous MPMTs. Due to the development of screening technologies and diagnostic tools, the detection 
rate of MPMTs is increasing. Zhai et al found that MPMTs harbored tumors whether in the same organ or in the different 
organs, the incidence of digestive system malignancies was the highest,4 and the clinical reports on MPMTS in the 
digestive system is increasing,5 but the incidence of synchronous double primary liver cancers is extremely low, about 
0.1% to 1%, the most common pathological type was hepatic, neuroendocrine, and biliary components, when synchro-
nous MPMTs occurred in liver independently, they also defined as collision type.6 The mechanism of tumorigenesis 
remains unclear.

The treatment methods of malignant tumors were developed rapidly, such as radiotherapy, chemotherapy, endocrine 
therapy, targeted therapy and immunotherapy and so on, the survival rate of MPMTs patient is increasing, but the median 
survival of neuroendocrine combined with hepatic cancer was only about 17.8 months, and the quality of life is not well, 
hepatitis viral infection and tumor recurrence time maybe the most influencing factor of survival time.7,8 By now, there 
are no standard treatment guidelines for MPMTs.

Figure 5 Abdominal MRI and CT images before and after treatment. The time of MRI was (Ai–Aii) 2022-07-25, the time of CT was (Bi–Bii) 2022-09-14, (Ci–Cii) 2022-10- 
17, (Di–Dii) 2023–02-08, (Ei–Eii) 2023-06-28. (white arrow indicate liver masses).

Figure 6 Brain MRI images before and after treatment. The time of MRI was (A) 2022-06-24, (B) 2022-10-24, (C) 2023-02-09, (D) 2023-05-11. (white arrow indicate brain 
mass in the left parietal lobe).
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In this patient, when the liver masses were discovered, biopsy confirmed the diagnosis of small cell neuroendocrine 
carcinoma, according to the imaging examination, it was divided into stage IV, post one cycle of chemotherapy, the mass of 
lung was smaller, but the liver masses were stable. After conducting a comprehensive analysis of the patient’s previous 
liver enhanced MRI scans with contrast enhancement and consulting imaging experts, it was advised that the liver masses 
in segments VII–VIII demonstrated mild irregular edge enhancement in both the arterial and portal phases. In contrast, the 
liver mass in segment V exhibited noticeable enhancement during the arterial phase, followed by a rapid decline in the 
venous phase. Both sets of lesions were identified as primary tumors, with the liver masses in segments VII–VIII being 
diagnosed as NSE. However, the mass observed in segment V of liver are more likely to exhibit imaging characteristics 
indicative of liver cancer, combined with the previous history of hepatitis, biopsy of another liver segment was performed, 
the pathology showed hepatocellular carcinoma. Hence, it is imperative to pay attention towards imaging findings and the 
patient’s medical history when assessing multiple liver masses.

The incidence of synchronous double primary liver cancers is very low, there were several reports on synchronous 
primary liver cancers included intrahepatic cholangiocarcinoma and hepatocellular carcinoma,9–11 but the occurrence of 
neuroendocrine carcinoma combined with hepatocellular carcinoma was rare, and with poor prognosis, the median time 
of overall survival and the median time to recurrence were only 17.88 months and 6 months.8 When simultaneous 
neoplasms are discovered, systematic therapy should be given according to the tumor with the worst prognosis. In this 
patient, the disease of small cell neuroendocrine carcinoma was under control, targeted hepatocellular carcinoma therapy 
was performed, HIAC and TACE combined with sorafenib was given to the patient, considered that Immune escapes is 
one of the most common pathological mechanism of various malignant tumors, and immunotherapy was effective to the 
both kinds of tumor,12–14 immunotherapy was given to control the disease, although the treatment was interrupted due to 
the COVID-19, but restart the immunotherapy, the patient was effective. By now the patient was in good condition 
without obvious symptom, the survival time was 16 months.

Conclusion
In summary, the incidence of double primary liver cancer is very low, imaging findings and past medical history may be 
helpful to get the correct diagnosis, the gold standard of diagnostic is pathology. Although there was no standard 
treatment by now, but the treatment should be targeted the tumor with the worst prognosis, and appropriate treatments 
should be selected according to different stages of disease progression.
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