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Abstract. Hepatic small cell neuroendocrine carcinoma 
(HSCNEC) is a rare and aggressive malignancy with a poor 
prognosis. The marked heterogeneity of neuroendocrine 
carcinomas, along with their predominantly non‑functional 
nature and the absence of specific biomarkers, poses 
substantial diagnostic challenges and leads to complex, 
varied treatment pathways. Owing to its rarity and the scar‑
city of clinical evidence, treatment options for HSCNEC 
remain limited, often resulting in unsatisfactory outcomes. 
Recent advances, however, underscore transcatheter arte‑
rial chemoembolization (TACE) combined with targeted 
immunotherapy as a promising strategy for HSCNEC. A 
76‑year‑old male patient was admitted for intermittent right 
upper abdominal pain lasting 3 months. Medical history 
included hepatitis B for 50 years, hypertension for 20 years, 
diabetes mellitus for 10 years and coronary artery disease 
for 5 years. A 58‑year‑old male was admitted to the hospital 
one week after discovering a hepatic space‑occupying 
lesion, following 1 month of upper abdominal discomfort. 
The patient had a history of hepatitis B for >10 years. Both 
patients underwent tumor puncture biopsy and the patholog‑
ical diagnosis confirmed the presence of SCNEC of the liver. 
The first patient received TACE but declined subsequent 
combined targeted immunotherapy and died 3 months later. 

By contrast, the second patient underwent multiple sessions 
of TACE along with targeted immunotherapy, resulting in 
a significant improvement in quality of life. This patient is 
currently under regular follow‑up and is able to lead a normal 
life and work. HSCNEC is a rare type of intrahepatic neuro‑
endocrine tumor. For cases that are not amenable to surgical 
resection, TACE combined with targeted immunotherapy 
may be considered. This comprehensive treatment approach 
can significantly enhance the effectiveness of therapy and 
prolong overall survival for patients.

Introduction

Hepatic small cell neuroendocrine carcinoma (HSCNEC) is 
a poorly differentiated neuroendocrine tumor that is exceed‑
ingly rare in clinical practice. Hepatic neuroendocrine 
tumors account for ~0.3% of all neuroendocrine tumors (1). 
NEC is characterized by poorly differentiated neuroendo‑
crine tumor morphology and includes SCNEC and large 
CNEC. These tumors are highly malignant and associated 
with a poor prognosis. Furthermore, NECs generally carry 
a poorer prognosis than neuroendocrine tumors (2), with 
a median survival of merely 11‑12 months for metastatic 
disease (3). Due to the high heterogeneity of NEC and the 
fact that most cases are non‑functional (i.e., they do not 
secrete hormones or bioactive amines that cause a clinical 
syndrome), there is a lack of specific biomarkers, making 
diagnosis challenging and treatment pathways complex and 
varied (4). However, with advancements in medical tech‑
nology, transcatheter arterial chemoembolization (TACE) 
combined with targeted immunotherapy has emerged as an 
important treatment modality for advanced liver cancers, 
including HSCNEC (5).

The current study presents a detailed analysis of two recent 
cases of HSCNEC managed with comprehensive therapy. The 
clinical characteristics and treatment decisions of these cases 
were summarized to enhance the diagnostic and therapeutic 
capabilities for such diseases, providing valuable insights for 
clinical treatment decision‑making.

Comprehensive treatment for two patients with 
small cell neuroendocrine carcinoma of the liver: 
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Case report

Case 1. The patient was a 76‑year‑old male who was admitted 
to Hebei General Hospital (Shijiazhuang, China) in July 2025 
due to intermittent pain in the right upper abdomen for the 
past 3 months. Upon admission, the physical examination 
revealed significant tenderness primarily in the right upper 
abdomen. The patient had a history of hepatitis B for 50 years, 
hypertension for 20 years, diabetes for 10 years and coronary 
artery disease for 5 years. A complete blood count on admis‑
sion showed a neutrophil percentage of 77.70% (normal range: 
40‑75%). Biochemical tests showed total bilirubin at 92.7 µmol/l 
(normal: 5.1‑17.1  µmol/l), direct bilirubin at 53.3  µmol/l 
(normal: 0‑5.1  µmol/l), indirect bilirubin at 39.4  µmol/l 
(normal: 3.4‑12.0 µmol/l), alanine aminotransferase (ALT) at 
141.1 U/l (normal: 7‑40 U/l), aspartate aminotransferase (AST) 
at 141.8 U/l (normal <40 U/l), gamma‑glutamyl transferase 
at 556.8 U/l (normal: 8‑61 U/l) and alkaline phosphatase at 
628.8 U/l (normal: 40‑129 U/l). Tumor markers indicated 
carcinoembryonic antigen (CEA) at 221.300 ng/ml (normal: 
<5 ng/ml), while other laboratory results showed no significant 
abnormalities. All the reported laboratory parameters were 
abnormal and elevated compared to their respective normal 
ranges. This profile indicates neutrophilia, significant conju‑
gated hyperbilirubinemia, marked elevation of cholestatic 
enzymes (ALP, GGT) and elevated hepatocellular enzymes 
(ALT, AST), consistent with significant hepatobiliary disease 
and possible obstruction. The CEA level was also markedly 
elevated, suggestive of a malignant process.

Ultrasound of the liver, gallbladder, pancreas, spleen and 
kidneys revealed a large solid mass in the liver (Fig. 1), a 
hypoechoic lesion between the upper pole of the right kidney 
and the posterior segment of the right lobe of the liver and a 
hypoechoic nodule in the first hepatic portal area. The liver 
ultrasound findings were consistent with chronic liver disease. 
An enhanced MRI of the liver suggested a high likelihood 
of hepatocellular carcinoma (HCC) in the right lobe (Fig. 2), 
with multiple metastatic tumors in the liver, bilateral adrenal 
glands and pancreas. A chest CT scan with three‑dimensional 
reconstruction indicated a mass in the left hilum and left 
upper lobe of the lung, raising concerns for a malignant 
lesion with obstructive inflammation. The patient underwent 
ultrasound‑guided biopsy of the liver mass and lymph nodes 
in the left supraclavicular region. Pathological examina‑
tion (Fig. 3), supported by immunohistochemical staining 
performed according to the standard diagnostic protocols 
of the Department of Pathology at Hebei General Hospital, 
confirmed the diagnosis of SCNEC. Immunohistochemical 
staining (the full results are based on pathology reports rather 
than retrievable images, as the pathology reports cannot be 
published) included pan‑cytokeratin (CKpan) (+), vimentin (‑), 
chromogranin A (CgA) (+), synaptophysin (Syn) (+), cluster 
of differentiation 56 (CD56) (+), thyroid transcription factor‑1 
(TTF‑1) (+), arginase‑1 (‑), hepatocyte paraffin 1 (HepPar‑1) (‑) 
and P53 (+++), and Ki‑67 showing an active region of ~70% 
positive.

Immunohistochemical staining was performed on 
formalin‑fixed, paraffin‑embedded tissue sections using the 
EnVision FLEX+ detection system (cat. no. K8002; Dako; 
Agilent Technologies, Inc.) according to the manufacturer's 

instructions. The following primary antibodies were used: 
Pan‑cytokeratin (CKpan; cat. no. ZM‑0069), vimentin (cat. 
no. ZM‑0260), CgA (cat. no. ZA‑0507), Syn (cat. no. ZA‑0569), 
cluster of differentiation 56 (CD56; cat. no.  ZM‑0427), 
TTF‑1 (cat. no. ZM‑0270), arginase‑1 (cat. no. ZA‑0641), 
HepPar‑1 (cat. no. ZM‑0133), P53 (cat. no. ZM‑0408), Ki‑67 
(cat. no. ZM‑0166), CD34 (cat. no. ZM‑0046), CK19 (cat. 
no. ZM‑0074), alpha‑fetoprotein (AFP; cat. no. ZM‑0008), 
CK7 (cat. no. ZM‑0071), CK20 (cat. no. ZM‑0072), Villin 
(cat. no. ZM‑0441), caudal type homeobox 2 (CDX2; cat. 
no. ZA‑0520), MutL homolog 1 (MLH1; cat. no. ZA‑0544), 
MutS homolog 2 (MSH2; cat. no. ZA‑0542), MSH6 (cat. 
no. ZA‑0546), postmeiotic segregation increased 2 (PMS2; 
cat. no. ZA‑0548), glutamine synthetase (cat. no. ZA‑0645), 
glypican‑3 (cat. no.  ZM‑0446), heat shock protein 70 
(HSP70; cat. no. ZA‑0580; all ready‑to‑use; from OriGene 
Technologies, Inc.), and programmed cell death ligand 
1 (PD‑L1; cat. no.  M3653; dilution 1:50; Dako; Agilent 
Technologies, Inc.).

For all ready‑to‑use antibodies, staining was performed 
following the manufacturer's instructions without additional 
dilution. For PD‑L1 (22C3), the antibody was diluted in 
antibody diluent (Dako; Agilent Technologies, Inc.) and 
incubated according to the manufacturer's recommended 
protocol. Secondary antibody detection was performed using 
the EnVision FLEX+ detection system (according to the 
manufacturer's instructions, which includes horseradish perox‑
idase‑conjugated secondary antibodies. Diaminobenzidine 
was used as the chromogen and hematoxylin was used for 
counterstaining.

After a multidisciplinary discussion, the decision was 
made to proceed with TACE combined with targeted immuno‑
therapy. However, following TACE, the patient and his family 
declined any further treatment. A follow‑up phone call three 
months later revealed that the patient had passed away.

Case 2. The patient is a 58‑year‑old male who was admitted 
to Hebei General Hospital (Shijiazhuang, China) in June 2022 
due to discomfort and bloating in the upper abdomen for over 
1 month, along with a liver mass identified 1 week prior to 
admission at a local hospital. In May 2022, the patient began 
experiencing intermittent discomfort and bloating in the right 
upper abdomen without any obvious triggers, which from then 
onwards affected the patient's sleep and was accompanied 
by decreased appetite, fatigue and occasional pain in the 
right shoulder and back. The patient reported nausea but no 
vomiting.

On June 14, 2022, the patient visited a local hospital 
where tumor markers were tested: AFP, 172.9  ng/ml 
(normal <7.0 ng/ml); CEA, 9.16 ng/ml (normal <5.0 ng/ml) 
and CA199, 53.08 U/ml (normal <37 U/ml). Biochemical 
tests showed ALT at 75.0 U/l (normal range 7‑40 U/l) and 
hepatitis B virus DNA quantification at 5.35x105  IU/ml 
(indicating a high viral load). An enhanced CT scan of the 
upper abdomen revealed a low‑density lesion in the right 
lobe of the liver measuring 7.98x6.65 cm, with possible 
liver cancer accompanied by intrahepatic, hilar and gastric 
lesser curvature metastases, along with potential peritoneal 
and retroperitoneal spread. The pancreatic head and body 
showed heterogeneous density, suggesting metastasis, 
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and there were multiple small low‑density lesions in the 
liver, possibly cysts, along with a small amount of pleural 
effusion on the right side and slight splenomegaly (data 
not shown). The patient had a history of hepatitis B for 
>10 years but had not been on regular entecavir treatment. 
Upon admission, physical examination revealed tenderness 
in the right upper abdomen and pain on percussion in the 
liver area. Laboratory tests showed coagulation function 
with prothrombin time at 14.5  sec (slightly prolonged; 
normal: 11.0‑13.5 sec); fibrinogen level at 4.42 g/l (elevated; 
normal: 2.0‑4.0 g/l); and biochemical tests indicated ALT 
at 55.5 U/l (elevated), AST at 81.3 U/l (elevated; normal 
<40 U/l), gamma‑glutamyl transferase at 154.0 U/l (elevated; 
normal: 8‑61 U/l), alkaline phosphatase at 107.4 U/l (normal 
range: 40‑129 U/l), cholinesterase at 2,710 U/l (decreased; 
normal: 5,000‑12,000 U/l) and hepatitis B surface antigen 
at 250.00 IU/ml (positive). An MRI of the liver and spleen, 
both plain and enhanced, showed a malignant lesion in 
segment (S)7‑8 of the liver (49x46x36  mm) and a high 
likelihood of multiple intrahepatic metastatic tumors (S5: 
27 mm) (Fig. 4). An ultrasound of the liver, gallbladder, 
pancreas and spleen indicated cirrhosis, multiple solid 

lesions in the liver, multiple abnormal lymph nodes at the 
hepatic hilum, stage 3 liver fibrosis and ascites. Endoscopy 
performed in late June 2022 revealed chronic non‑atrophic 
gastritis (data not shown).

In late June 2022, a biopsy of the liver lesion in segment 
S7‑8 was performed, and pathology (Fig.  5) indicated a 
malignant tumor consistent with poorly differentiated NEC, 
specifically SCNEC, supported by immunohistochemical 
staining. Immunohistochemical staining (the full results are 
based on pathology reports rather than retrievable images, as the 
pathology reports cannot be published) indicated the following: 
CKpan (weakly +), Syn (+), CgA (+), CD56 (+), CD34 (‑), CK19 
(‑), Arginase‑1 (‑), HepPar‑1 (‑), AFP (‑), Vimentin (weakly + in 
some cases), CK7 (‑), CK20 (‑), Villin (‑), TTF‑1 (‑), CDX2 (‑), 
Ki‑67 (~70%+ in active region), MLH1 (+), MSH2 (+), MSH6 (+), 
PMS2 (+) and PD‑L1 (22C3) (CPS 1) (+). In July 2022, a biopsy 
of the liver mass in segment S5 was performed, and pathology 
(Fig.  6) was consistent with HCC. Immunohistochemical 
staining showed glutamine synthetase (+), glypican‑3 (focally 
+), HSP70 (focally +), CD34 (showing diffuse capillary distribu‑
tion), CK19 (‑), arginase‑1 (+), HepPar‑1 (+) and AFP (‑), and 
Ki‑67 (~15%+ in the active area).

After a multidisciplinary discussion, the patient received 
liver protection, antiviral therapy and nutritional support. 
Given the advanced stage of liver cancer, chemotherapy 
with etoposide (1.7 g daily on days 1‑3) plus cisplatin (60 mg 
daily on days 1‑2) was initiated in late June 2022, repeated 
every 21 days. Targeted therapy with sorafenib (0.4 g twice 
daily) began in late July 2022. In mid‑August 2022, TACE 
was performed in conjunction with systemic targeted therapy 
using sorafenib (0.4 g twice daily). The first combined immu‑
notherapy with camrelizumab (200 mg per dose, once every 
3 weeks) was administered in late October 2022. This was 
later switched to tislelizumab (200 mg per dose, once every 
3 weeks) in February 2023 due to the patient developing a 
grade 2 immune‑related rash attributed to camrelizumab.

Figure 1. Case 1: Ultrasound image of the liver. A large hyperechoic mass 
was identified in the right lobe of the liver, measuring ~12.8x12.8x10.7 cm, 
with ill‑defined borders and heterogeneous internal echotexture.

Figure 2. Case 1: Enhanced MRI of the liver. A massive mass along with 
multiple small nodules was observed within the right hepatic lobe, measuring 
~13.7x12.6x11.4 cm.

Figure 3. Case 1: Liver tumor biopsy pathological results: Tumor cells 
(indicated by white arrows) were distributed in solid sheets. The tumor 
cells exhibit characteristic features of small cell neuroendocrine carcinoma, 
including small to medium‑sized cells with scant cytoplasm, hyperchromatic 
nuclei, finely granular chromatin, inconspicuous nucleoli and frequent 
nuclear molding. Mitotic figures are readily identifiable (H&E; magnifica‑
tion, x40; scale bar, 221 µm).

https://www.spandidos-publications.com/10.3892/ol.2026.15544
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To date, the patient has undergone seven sessions of TACE 
and eight sessions of combined targeted immunotherapy, and 
the patient's condition is stable (Table I). Following the initia‑
tion of combined therapy, the tumor size gradually decreased 
and stabilized on serial imaging assessments performed 
between June 2022 and August 2024 (Fig. 7); liver function 
has remained stable (Fig. 8), and tumor marker levels have 
gradually decreased and stabilized (Fig. 9). As of August 
2024, no significant adverse reactions have been observed. 
Quality of life has significantly improved and the patient is 
still undergoing regular follow‑up.

Discussion

HSCNEC is a rare and clinically challenging malignancy. The 
first case reported by the present study involved a 76‑year‑old 
male patient who was admitted due to intermittent right upper 
abdominal pain for three months. The patient had a 50‑year 
history of hepatitis B and multiple other chronic health issues, 
leading to a complex clinical presentation. Intermittent right 
upper abdominal pain was the initial symptom, and examina‑
tions revealed a liver mass and a lesion in the left lung. Based 
on history, clinical manifestations, examination results and 
pathology findings, the patient was ultimately diagnosed with 
HSCNEC. Considering the patient's age, medical history and 
the extent of the disease, the treatment strategy focused on 
alleviating symptoms and improving quality of life. However, 
after undergoing TACE treatment, the patient and the patient's 
family declined further targeted immunotherapy, and the 
patient passed away three months later.

The second patient had a history of hepatitis B for 
>10 years, with elevated AFP levels. A biopsy of the liver mass 
was performed under ultrasound guidance, revealing SCNEC 
in segment S8 and HCC in segment S5. Combined with 
specific pathological immunohistochemical findings, the diag‑
nosis was established as HSCNEC accompanied by HCC. The 
patient received a comprehensive treatment regimen of TACE 
combined with sorafenib and tislelizumab, a programmed cell 

death 1 (PD‑1) immune checkpoint inhibitor. Since admission, 
the patient's tumor size had gradually decreased and stabilized, 
and tumor marker levels showed a downward trend, with no 
significant adverse reactions observed during treatment. The 
patient is currently under regular follow‑up.

Both patients underwent ultrasound‑guided biopsy of the 
liver masses and the pathological examination confirmed the 
presence of SCNEC in the liver. The immunohistochemical 
profiles (e.g., Synaptophysin+, Chromogranin A+, CD56+) 
supported neuroendocrine differentiation.

In Case 1, the immunohistochemical profile included chro‑
mogranin A (+), synaptophysin (+) and CD56 (+), all of which 
are established and highly specific markers for neuroendocrine 
differentiation. The positivity for these markers, along with 
the characteristic small cell morphology and high Ki‑67 index 
(~70%), strongly supports the diagnosis of SCNEC. While 
analyses for pro‑gastrin‑releasing peptide, neuron‑specific 
enolase and insulinoma‑associated protein 1 were not routinely 
performed in this case, their absence does not undermine the 
diagnostic certainty, as the combination of chromogranin A, 
synaptophysin and CD56 is widely regarded as sufficient for 
diagnosing SCNEC in clinical and pathological practice (2). 
Furthermore, TTF‑1 positivity (as reported) is also frequently 
associated with a small cell morphology and further supports 
the diagnosis (6).

In Case 2, the patient had a concurrent HCC compo‑
nent in segment S5, which was confirmed by biopsy and 
immunohistochemistry (arginase‑1+, HepPar‑1+). The 
small cell neuroendocrine component (in segment S8) was 
AFP‑negative on immunohistochemistry, indicating that the 
elevated serum AFP was attributable to the HCC component 
rather than the NEC. This dual pathology‑HSCNEC coex‑
isting with HCC‑is rare but documented in the literature (7) 
and underscores the importance of comprehensive sampling 
and immunohistochemical profiling. The diagnosis of 
HSCNEC in this case was based on the immunohistochem‑
istry results of the S8 lesion, which showed strong positivity 
for synaptophysin, chromogranin A and CD56, and a high 

Figure 4. Case 2: Enhanced MRI of the liver. (A) A roundish mass (indicated by the white arrow) was identified in segments VII and VIII of the liver, 
measuring ~4.9x4.6x3.6 cm. (B) Multiple round‑like masses were detected within the liver. The largest one (indicated by the white arrow), measuring ~2.7 cm 
in diameter, was located in segment V.
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Figure 5. Case 2: Pathology of segment 8 hepatocellular neuroendocrine carcinoma: Low magnification reveals tumor cells arranged in a sheet‑like pattern, 
while high magnification shows tumor cells that are round, oval or short spindle‑shaped, with small, densely stained nuclei and a high nuclear‑to‑cytoplasmic 
ratio. (A) H&E; magnification, x40; scale bar, 221 µm. (B) H&E; magnification, x100; scale bar, 73 µm. Immunohistochemical results: (C) CKpan (weakly +); 
magnification, x100; scale bar, 73 µm; (D) CK7 (‑); (E) synaptophysin (+); (F) chromogranin A (+); (G) CD56 (+); (H) Ki‑67 (~70%+ in active area); (I) CD34 
(‑); and (J) thyroid transcription factor‑1 (‑) (magnification, x40; scale bar, 221 µm). CK, cytokeratin.

https://www.spandidos-publications.com/10.3892/ol.2026.15544
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Figure 6. Case 2: Pathology of S5 hepatocellular carcinoma: High magnification reveals tumor cells that are polygonal in shape, with round nuclei, prominent 
nucleoli and cytoplasm exhibiting a finely granular appearance. (A) H&E (magnification, x100; scale bar, 73 µm). Immunohistochemical results: (B) Arginase‑1 
(+), with arrows indicating cytoplasmic positivity in tumor cells; (C) hepatocyte paraffin 1 (+), with arrows indicating cytoplasmic granular positivity; (D) Ki‑67 
(~15%+ in active area), with arrows indicating nuclear positivity in proliferating tumor cells; (E) glutamine synthetase (+), with arrows indicating cytoplasmic 
positivity in a map‑like distribution pattern; (F) glypican‑3 (focally +), with arrows indicating focal cytoplasmic and membranous positivity; (G) heat shock 
protein 70 (focally +), with arrows indicating focal nuclear and cytoplasmic positivity; and (H) CD34 (showing diffuse capillary distribution), with arrows 
highlighting the characteristic sinusoidal endothelial staining pattern (magnification, x40; scale bar, 221 µm).
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Ki‑67 index (~70%), consistent with high‑grade NEC. The 
imaging changes in the pancreatic region were considered 
nonspecific and possibly related to metastasis rather than a 
primary pancreatic tumor. The patient also had a concur‑
rent HCC in segment S5, further supporting the liver as the 
primary site of pathology.

In both cases, the treatment strategy was tailored to the 
dominant hepatic disease. The management of hepatitis B virus 
(HBV) was a cornerstone of the present therapeutic strategy, 
particularly for the second patient who received combined 
therapy. As documented in the case report, this patient had 
a high viral load at admission (5.35x105 IU/ml). Potent anti‑
viral therapy was initiated and maintained throughout the 
patient's treatment course. This prophylactic measure was 
crucial to prevent HBV reactivation‑a known risk associated 
with immune checkpoint inhibitors  (8)‑ and to safeguard 
liver function during repeated TACE sessions. The successful 
prevention of reactivation and the maintenance of stable liver 
function were fundamental enablers, allowing the patient to 

safely complete multiple cycles of TACE combined with 
sorafenib and camrelizumab.

While the direct role of HBV in the oncogenesis of 
HSCNEC itself is not well‑defined, its presence significantly 
shaped the management plan in the present study. The 
contrasting outcomes of the two cases powerfully highlight the 
critical importance of the comprehensive treatment regimen. 
The first patient, who received only TACE and declined further 
targeted immunotherapy, succumbed to the disease rapidly. In 
stark contrast, the second patient, under the protective cover of 
antiviral therapy, successfully received the full combination of 
TACE, targeted therapy and immunotherapy. It is this specific 
and safely administered combination that was instrumental 
in achieving tumor control, reduction in tumor markers and 
the remarkable improvement in the patient's quality of life and 
overall survival.

HSCNEC is a rare intrahepatic neuroendocrine tumor. 
Surgery is the primary potential treatment option, aimed at 
directly removing tumor tissue and reducing the tumor burden. 

Table I. Treatment course for Case 2.

Time‑point	 Event

June 2022 (first hospitalization)	 The pathological diagnosis was small cell neuroendocrine carcinoma of the liver.
	 Chemotherapy was initiated in June 2022, with a regimen of etoposide (1.7 g daily 
	 on days 1‑3) plus cisplatin (60 mg daily on days 1‑2), repeated every 21 days.
July 2022 (second hospitalization)	 A biopsy of the S5 liver mass in July 2022 yielded a pathology diagnosis 
	 (liver mass) consistent with hepatocellular carcinoma based on staining.
	 immunohistochemical Treatment with sorafenib (0.4 g per dose, twice daily) 
	 was initiated in July 2022.
August 2022 (third hospitalization)	 The first TACE session was conducted in August 2022, alongside sorafenib 
	 therapy (0.4 g twice daily).
September 2022 (fourth hospitalization)	 The second TACE session was conducted in September 2022, alongside 
	 sorafenib therapy (0.4 g twice daily).
October 2022 (fifth hospitalization)	 The third cycle of TACE was administered in October 2022, alongside continued 
	 sorafenib (0.4 g twice daily). This was followed by the first dose of camrelizumab 
	 (200 mg) in October 2022, marking the commencement of combination 
	 immunotherapy.
February 2023 (sixth hospitalization)	 Following the fourth TACE procedure in February 2023, a combined regimen of 
	 sorafenib (0.4 g twice daily) and tislelizumab (200 mg) for immunotherapy was 
	 initiated within the same hospitalization period, ~2‑3 days after the TACE 
	 procedure.
March‑June 2023 (seventh to 12th	 A combined regimen of sorafenib (0.4 g twice daily) and tislelizumab (200 mg) 
hospitalization)	 was used for immunotherapy.
August 2023 (13th hospitalization)	 Treatment consisted of sorafenib (0.4 g twice daily).
	 Targeted therapy with sorafenib (0.4 g twice daily) was maintained in 
	 September 2023.
October 2023 (14th hospitalization)	 TACE was carried out in October 2023, concurrent with sorafenib therapy (0.4 g 
	 twice daily).
December 2023 (15th hospitalization)	 A TACE session was performed in December 2023, alongside ongoing sorafenib 
	 therapy (0.4 g twice daily).
July 2024 (16th hospitalization)	 A TACE procedure was performed in July 2024.
Ongoing (until August 2024)	 Regular follow‑up.

TACE, transcatheter arterial chemoembolization.

https://www.spandidos-publications.com/10.3892/ol.2026.15544
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However, patients must meet specific surgical criteria to be 
eligible for this intervention. For localized NEC classified as 
stage I to III according to the clinical staging of liver cancer 
in China, the five‑year overall survival rate after surgery is 
only 25 to 40% (9). However, not all patients are suitable for 
surgical resection, particularly those with unfavorable tumor 
locations, multiple tumors or distant metastases. Research has 

shown that the intrinsic histopathological features of the tumor 
(its composition, including differentiation grade, histological 
subtype and the presence of mixed components), lymph node 
involvement, distant metastasis and clinical staging are signifi‑
cant factors influencing patient prognosis (7). The pathogenesis 
of HSCNEC differs from that of traditional liver cancer and is 
often accompanied by multiple metastases, leading to varied 

Figure 7. Case 2: Serial imaging demonstrating tumor response to combination therapy. Paired axial images show changes in the target lesions in (A1‑J1) segment 
S7‑8 (left column) and (A2‑J2) segment S5‑6 (right column) over time. White arrows in all panels indicate the primary tumors. (A1 and A2) Baseline imaging 
prior to treatment (July 2022); (B1 and B2) Imaging following the first TACE session (September 2022); (C1 and C2) Imaging following the second TACE 
session (October 2022); (D1 and D2) Imaging following the third TACE session and initiation of immunotherapy with camrelizumab (February 2023); (E1 
and E2) Follow‑up imaging after switching to tislelizumab (May 2023); (F1 and F2) Follow‑up imaging (June 2023); (G1 and G2) Follow‑up imaging (August 
2023); (H1 and H2) Imaging following a TACE session (December 2023); (I1 and I2) Imaging following a TACE session (March 2024); (J1 and J2) Most recent 
follow‑up imaging (June 2024), demonstrating marked tumor reduction and stabilization.
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responses to existing treatment modalities. Consequently, 
TACE alone often has limited efficacy, necessitating treatment 
strategies that are tailored to the patient's individual condition, 
tumor biology and overall health status. Combining targeted 
therapies with immunotherapy can provide a more precise 
treatment approach, enhancing the effectiveness of tumor 
management. Clinical applications have demonstrated certain 
efficacy and advantages in this context.

TACE is an interventional treatment technique that is 
widely used in the management of liver tumors  (10,11). 
TACE involves the direct injection of chemotherapy drugs 
into the hepatic artery supplying the tumor, utilizing local 
chemotherapy and embolization to obstruct the tumor's blood 
supply, thereby controlling tumor growth. The advantages of 
TACE include its minimally invasive nature, good operability 
and relatively low risk, which can contribute to extending 
patients' survival. However, TACE is not without its limita‑
tions. Post‑treatment, there often remains a histological level 
of tumor tissue that is not completely necrotic, increasing the 
risk of tumor recurrence. Additionally, repeated TACE treat‑
ments can significantly impair liver function, particularly in 
cases of large HCC or massive liver tumors. The tumor micro‑
environment may also change following TACE, potentially 
promoting immune evasion, where tumor cells can utilize 
various mechanisms to reduce the immune system's ability to 
recognize and attack them. TACE often struggles to ensure 

complete necrosis of tumor tissue (10), and for certain patients, 
tumor recurrence can occur after treatment (12). To enhance 
the efficacy of TACE and reduce the risk of distant metastasis, 
early combination with targeted molecular therapies should 
be considered (12,13). Currently, the combination of TACE 
with targeted molecular therapies has shown superior effi‑
cacy compared to the use of targeted therapies alone (14,15). 
In recent years, there have been increasing explorations of 
combining targeted therapies with immunotherapy.

Targeted therapy primarily focuses on specific molecular 
markers unique to tumor cells, inhibiting their proliferation 
and metastasis by blocking particular signaling pathways or 
molecular targets. This approach effectively attacks tumor 
cells while minimizing damage to normal cells  (16). By 
contrast, immunotherapy works by activating or enhancing 
the patient's own immune system to recognize and eliminate 
tumor cells (17).

The application of TACE in combination with targeted 
and immunotherapy can attack tumor cells on multiple levels: 
TACE directly destroys tumor cells, while targeted therapies 
address the specific molecular alterations in these cells, 
obstructing pathways that promote tumor growth and spread. 
Furthermore, in certain cases, the combination of targeted 
therapy and immunotherapy can produce synergistic effects, 
enhancing the body's ability to eliminate tumors. Given their 
distinct mechanisms, the combination of TACE with targeted 

Figure 8. Case 2: Trend chart of liver function changes. AST, aspartate aminotransferase; ALT, alanine aminotransferase.

Figure 9. Case 2: Trend graph of tumor markers (AFP, CEA, CA199).

https://www.spandidos-publications.com/10.3892/ol.2026.15544
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and immunotherapy can extend the survival of patients 
with advanced liver cancer, demonstrating superior efficacy 
compared to TACE alone (5,18,19). This synergistic approach 
can lead to improved overall treatment outcomes. When TACE 
is combined with targeted immunotherapy, the advantages of 
both approaches are integrated, allowing for complementary 
benefits. This combination enables local control of the tumor, 
as well as a systemic immune response. The use of TACE in 
conjunction with PD‑1/PD‑L1 inhibitors and targeted therapies 
has shown significant advantages in progression‑free survival, 
overall survival and objective response rates in patients with 
advanced liver cancer (5). In clinical practice, the combina‑
tion of TACE with targeted immunotherapy offers patients 
a more personalized treatment approach. By analyzing the 
molecular and biological characteristics of the tumor, suit‑
able targeted therapies can be selected, alongside immune 
checkpoint inhibitors and other immunotherapeutic agents, 
to enhance the comprehensiveness and depth of treatment. 
This integrated treatment model helps to overcome the limita‑
tions of single‑modality therapies and improves therapeutic 
efficacy (20).

The advantages of combining TACE with targeted 
immunotherapy are also evident in treatment outcomes. This 
comprehensive approach can significantly enhance treatment 
effectiveness, prolonging both progression‑free survival and 
overall survival for patients. Additionally, combination therapy 
can improve patients' quality of life, reduce adverse reac‑
tions during treatment, lower recurrence rates and ultimately 
improve patient prognosis (21). However, the combination of 
TACE with targeted immunotherapy also faces challenges. 
This approach may lead to more severe adverse effects (22‑24), 
which can vary from person to person. In cases where adverse 
effects occur, treatment can be paused for observation and 
symptomatic supportive care can be provided. Furthermore, 
selecting the appropriate targeted immunotherapy agents, 
determining the optimal treatment combinations, monitoring 
treatment responses and managing potential adverse reactions 
all require ongoing optimization and standardization through 
clinical trials and practice. Finally, due to the heterogeneity 
of hepatocellular NEC, its response to the combination of 
TACE and targeted immunotherapy may differ from that of 
traditional HCC, necessitating further research to explore 
these differences.

In conclusion, HSCNEC is a rare intrahepatic neuroen‑
docrine tumor and its etiology remains unclear. Preoperative 
imaging diagnosis primarily relies on enhanced CT and MRI, 
while definitive diagnosis requires biopsy of the tumor for 
pathological assessment (11). Radical surgical resection is the 
preferred treatment option (9), and for patients who are not 
candidates for surgery, TACE combined with targeted immu‑
notherapy can be considered (5). This multimodal approach 
can significantly enhance treatment efficacy, prolong overall 
survival, improve quality of life, reduce treatment‑related 
adverse events, lower recurrence rates and ultimately improve 
prognosis (5,21). Additionally, regular follow‑up is essential 
after comprehensive treatment (11).
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