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Abstract 

Hepatocellular carcinoma (HCC) is a leading cause of cancer-related mortality. The tumor car-

ries poor prognosis with curative therapeutic options limited to surgical resection, tumor ab-

lation, and liver transplantation. Rarely, there is spontaneous regression of the tumor. We de-

scribe the case of a 74-year-old male with cirrhosis from non-alcoholic steatohepatitis who 

developed advanced HCC that was associated with tumor invasion of the portal vein and 

marked elevation of serum alfa-fetoprotein level. The patient received no cancer-specific ther-

apy. However, 1 year after the initial diagnosis, he was noted to have complete regression of 

the tumor. In this report, we discuss possible mechanisms of spontaneous tumor regression 

and its therapeutic implications. © 2020 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Hepatocellular carcinoma (HCC) ranks 6th in the incidence of malignant disorders and 
4th among the leading causes of cancer-related deaths globally [1]. In the US, although the 
overall cancer incidence rate has decreased, the incidence of hepatic and biliary cancers has 
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increased among both men and women [2]. Between 2000 and 2016, the rate of death from 
HCC increased from 7.2 to 10.3 per 100,000 [3]. In 2019, an estimated 42,030 new cases of 
liver and intrahepatic bile duct cancer developed resulting in 31,780 deaths [4]. Early diagno-
sis of HCC is essential. Curative treatment options are limited to surgical resection, tumor ab-
lation, and liver transplantation [3, 5]. Overall, the prognosis of HCC remains poor with a 5-
year survival rate of 18% [6]. In rare instances, there is spontaneous regression of the tumor. 
We describe a patient who developed advanced HCC with macrovascular invasion and marked 
elevation of serum AFP level. He received no HCC-specific treatment but was subsequently 
noted to have complete tumor regression. 

Case Report 

A 74-year-old white male presented with abdominal pain and was incidentally noted to 
have cirrhotic liver morphology on CT abdominal imaging. He denied any episodes of ab-
dominal distention, confusion, or gastrointestinal bleeding. A review of his records revealed 
mild elevation of serum ALT level for 15 years and low platelet count for 3 years. His past 
medical history was remarkable for obesity, type 2 diabetes, dyslipidemia, hypertension, hy-
pothyroidism, and prostatism. He had coronary artery stenoses requiring bypass grafting and 
also had a cholecystectomy. His medications included aspirin, amlodipine, metoprolol, 
atorvastatin, insulin, metformin, ferrous sulfate, finasteride, and levothyroxine. He was a non-
smoker and did not consume alcohol. There was no family history of liver disease. On physical 
examination, he was noted to be obese with a body mass index of 39. He had no scleral icterus, 
palmar erythema, or lower extremity edema. His abdomen was soft without any distention 
and liver and spleen were both impalpable. He was alert and oriented and had no asterixis. 
Blood tests revealed the following: white cell count 3.8 × 103/µL, hemoglobin 14.4 g/dL, plate-
lets 67 × 103/µL, INR 1.3, sodium 137 mEq/L, creatinine 0.66 mg/dL, total bilirubin 3.0 mg/dL 
(direct 0.8), ALT 38 U/L, AST 39 U/L, alkaline phosphatase (AP) 78 U/L, and albumin 3.4 g/dL. 
Further testing showed: HbA1c 7.3%, serum ferritin 49 ng/mL, alfa1-antitrypsin 122 mg/dL, 
and ceruloplasmin 21 mg/dL. He was positive for anti-HAV IgG antibody and negative for 
HBsAg and for anti-HBs, anti-HBc, and anti-HCV antibodies. An HIV test was also negative. 
Anti-nuclear and anti-smooth muscle antibodies were positive at low titers while anti-mito-
chondrial antibody was negative. He was diagnosed to have cirrhosis from NASH that was 
Child’s B (Child-Pugh score 8) in severity with a Model for End-Stage Liver Disease (MELD) 
score of 14. He had no evidence of complications related to cirrhosis including ascites, enceph-
alopathy, variceal bleeding, or HCC. He was advised to institute weight loss measures and to 
optimize control of diabetes, and further follow-up was arranged. 

His condition remained stable; however, 9 months later he presented with abdominal dis-
tention, nausea, and vomiting. Examination revealed an ill-appearing male with moderate as-
cites and no peripheral edema. He was fully oriented and had no asterixis. Laboratory studies 
revealed: serum total bilirubin level 6.2 mg/dL (direct 0.8), ALT 37 U/L, AP 117 U/L, albumin 
3.5 g/dL, sodium 136 mEq/L, creatinine of 0.9 mg/dL, and INR 1.3. However, AFP level was 
markedly elevated at 27,427 ng/mL. An abdominal ultrasound revealed a nodular liver and a 
5-cm hypoechoic lesion in the right hepatic lobe and thrombosed right portal and main portal 
vein. A contrast-enhanced CT scan showed cirrhosis and a 4-cm hypodense lesion in hepatic 
segment 8. There was complete thrombosis of the right portal vein branches contiguous with 
the lesion, and an expansile thrombus in the right portal and main portal vein indicative of 
tumor thrombosis. Additionally, multiple intra-abdominal venous collaterals, splenomegaly, 
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and moderate ascites were noted (Fig. 1). An MRI scan with contrast showed similar findings. 
Ascites cytology was negative for malignant cells. An upper gastrointestinal endoscopy 
showed large non-bleeding esophageal varices. Metoprolol was discontinued and he was ini-
tiated on nadolol as primary prophylaxis for variceal bleeding. A multi-disciplinary liver tu-
mor board determined that the patient had HCC with portal vein invasion and tumor throm-
bus. He was therefore deemed not to be an appropriate candidate for surgical resection, lo-
coregional therapy, or liver transplantation. In view of decompensated cirrhosis, systemic 
therapy was not considered and he was placed on best supportive care. 

During follow-up, the patient reported periodic confusion that was treated with oral lac-
tulose and rifaximin. Ascites was well managed with low salt diet and diuretics. Eight months 
later, he had well controlled ascites and encephalopathy, and a serum AFP level that had de-
clined to 10,376 ng/mL. No imaging studies were performed and he was maintained on sup-
portive care. One year after the initial diagnosis of HCC, he presented with abdominal disten-
tion. He was alert and oriented, had moderate ascites and no peripheral edema. Laboratory 
studies were as follows: serum total bilirubin 3.3 mg/dL, ALT 15 U/L, AST 21 U/L, AP 120 U/L, 
albumin 3.0 g/dL, INR 1.4, serum creatinine 1.05, and AFP 5.0 ng/mL. A contrast-enhanced 
abdominal CT showed large ascites, nodular liver, a 2.5-cm ill-defined, non-enhancing right 
hepatic lobe lesion and resolution of expansile right portal and main portal vein thrombus 
(Fig. 2). Repeat testing showed persistently normal serum AFP levels. Those findings were 
indicative of complete spontaneous regression of advanced HCC that had invaded the main 
portal vein. Two years after the initial diagnosis of HCC, the patient remained in a stable state. 

Discussion 

Spontaneous cancer regression has remained an intriguing phenomenon since the publi-
cation of the first case series more than a century ago [7, 8]. Partial spontaneous regression of 
HCC was first reported in 1972 [9] and complete regression in 1982 [10]. It has since been 
described among patients with tumor metastases [11, 12]. However, spontaneous regression 
remains a rare phenomenon. In a meta-analysis of ten phase 3 treatment trials of HCC, the rate 
of spontaneous objective partial regression of HCC was 0.4% [13]. Spontaneous regression of 
HCC with tumor thrombosis is even rarer. In one report, a 2-cm HCC involving the left branch 
of the portal vein was treated with transarterial chemoembolization (TACE). Four months af-
ter TACE, he was noted to have tumor thrombus in the main portal vein and diffuse metastases 
in the left hepatic lobe. However, 12 months later and without any treatment, there was com-
plete disappearance of tumor and tumor thrombus [14]. In another report, a large HCC with 
left portal and hepatic vein thrombosis and multiple pulmonary metastases underwent com-
plete spontaneous regression [12]. We described a case of advanced HCC associated with tu-
mor thrombosis of the portal vein and marked elevation of serum AFP level that regressed 
completely without ablative or systemic therapy.  

Spontaneous tumor regression is a partial or complete involution of a malignancy without 
application of a specific therapy [8]. Several mechanisms have been suggested, principal 
among them tumor ischemia and immune response [15]. In an individual patient, either or 
both mechanisms may be in play. Possible causes of tumor ischemia include arterial throm-
bosis or occlusion, rapid tumor expansion that outpaces neovascularization, and development 
of arterioportal shunts. Immunologic mechanisms involve immune checkpoints that are path-
ways required to maintain self-tolerance [16]. Carcinogenesis employs immune checkpoint 
activation that inhibits anti-tumor immune responses. Spontaneous failure or therapeutic 
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blockade of such mechanisms can result in tumor suppression [16]. In addition to multi-kinase 
inhibitors (sorafenib, lenvatinib, regorafenib, cabozantinib) and human vascular growth fac-
tor receptor antagonist (ramucirumab), US Food and Drug Administration has approved im-
mune checkpoint inhibitors (nivolumab, pembrolizumab, ipilimumab) alone or in combina-
tion with other agents as treatment for HCC [17]. 

The patient described did not receive cancer-specific therapy and was managed with best 
supportive care. Despite advanced disease, as evidenced by marked elevation in serum AFP 
level and tumor involvement of the portal vein, there was complete spontaneous regression 
of HCC. This assessment was based on contrast-enhanced CT imaging and persistent decline 
in serum AFP level to within normal limits. The underlying mechanisms of tumor regression 
likely involved vascular phenomena and immunologic pathways as discussed earlier. A better 
understanding of such mechanisms will help develop more effective therapies for cancer. 
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Fig. 1. Contrast-enhanced CT scan shows a hypodense lesion in segment 8 (large arrow) and expansile 

thrombus in the portal vein (small arrow). 

 

 

 

Fig. 2. Contrast-enhanced CT scan shows an ill-defined, non-enhancing lesion (large arrow) in segment 8 

and resolution of expansile portal vein thrombus (small arrow). 
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