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ABSTRACT
BACKGROUND: One of the surgical treatment methods for hepatocellular carcinoma is energy-based tumor ablation, indicated 
in patients with BCLC stage 0 and stage A disease when liver resection or transplantation is not feasible.
CASE DESCRIPTION: A 72-year-old patient with hepatocellular carcinoma, cT1bN0M0 (stage IB), underwent percutaneous 
radiofrequency ablation because of severe comorbidities, including cirrhosis secondary to nonalcoholic steatohepatitis, Child-
Pugh class B (7 points), portal hypertension, dilatation of the portal venous system, portosystemic shunts, grade 1 ascites, 
splenomegaly, and grade 2 esophageal varices (endoscopic ligation of grade 2 varices was performed in 2018), as well as 
type 2 diabetes mellitus. Chest and abdominal computed tomography with intravenous contrast at 3, 6, and 9 months after the 
procedure revealed no evidence of tumor progression.
CONCLUSION: At the P. Hertsen Moscow Oncology Research Institute, the results of successful radiofrequency ablation in 
hepatocellular carcinoma were analyzed. The method demonstrated favorable short-term outcomes, a minimal number of 
complications, and favorable long-term outcomes, with overall 5-year survival reaching 94% of cases and overall 10-year 
survival 32.3% of cases, including patients with severe comorbidities. Over the past 10  years, at the P.  Hertsen Moscow 
Oncology Research Institute, radiofrequency ablation has been used as an independent treatment modality in 5 patients. Overall 
3-year recurrence-free survival was achieved in 80% of patients (4 patients), and overall 5-year survival in 20% of patients 
(1 patient).
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АННОТАЦИЯ
Обоснование. Один из методов хирургического лечения гепатоцеллюлярного рака — энергетическая абляция опухо-
ли, выполняемая пациентам с данным диагнозом в стадии BCLC 0 и BCLC A при невозможности резекции или транс-
плантации печени.
Описание клинического случая. Пациенту 72 лет с клиническим диагнозом «гепатоцеллюлярный рак» сT1bN0M0 
(IB стадия) проведено лечение методом радиочастотной термоабляции в связи с наличием тяжёлой сопутствующей 
патологии: цирроза печени в исходе неалкогольного стеатогепатита класса В по шкале Child-Pugh (7 баллов), порталь-
ной гипертензии, расширения вен портальной системы, портосистемных шунтов, асцита 1-й степени, спленомегалии, 
варикозного расширения вен пищевода 2-й степени (с проведением эндоскопического лигирования варикозного рас-
ширения вен пищевода 2-й степени в 2018 г.), а также сахарного диабета 2-го типа. По результатам компьютерной 
томографии органов грудной клетки и брюшной полости с внутривенным контрастированием через 3, 6 и 9 месяцев 
наблюдения в послеоперационном периоде данных о прогрессировании опухолевого процесса не обнаружили.
Заключение. В Московском научно-исследовательском онкологическом институте имени П.А.  Герцена (МНИОИ  
им. П.А. Герцена) проанализированы результаты успешного применения радиочастотной термоабляции при гепатоцел-
люлярном раке. Метод демонстрирует хорошие непосредственные результаты, минимальное количество осложнений, 
хорошие отдалённые результаты лечения гепатоцеллюлярного рака с достижением 5-летней общей выживаемости 
до 94% случаев, 10-летней общей выживаемости в 32,3% случаев, в том числе у пациентов с выраженной сопутству-
ющей патологией. За последние 10 лет в МНИОИ им. П.А. Герцена метод радиочастотной термоабляции применён 
как самостоятельный метод лечения у 5 пациентов. Общей 3-летней безрецидивной выживаемости достигли 80% 
пациентов (4 пациента), общей 5-летней выживаемости — 20% (1 пациент).

Ключевые слова: клинический случай; гепатоцеллюлярный рак; радиочастотная термоабляция; цирроз печени; 
неалкогольный стеатогепатит.
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INTRODUCTION
Hepatocellular carcinoma (HCC) ranks sixth 

among the most common cancers worldwide and 
third among the leading causes of cancer-related 
mortality [1]. Based on the data from the Surveillance, 
Epidemiology, and End Results (SEER) program in 
the United States, projections of the epidemiology 
of malignant neoplasms up to 2040 were made. 
The authors indicate that HCC is among the fastest-
growing causes of cancer-related mortality [2].

According to the National Medical Research 
Radiological Center (Ministry of Health of Russia), 
the  incidence of liver and intrahepatic bile duct 
malignancies increased by 32.28% over the past 
10  years. The incidence of HCC in the Russian 
Federation in 2022 was 6.70 per 100,000 population 
[3].

Depending on tumor spread, nodule size, and 
liver function according to the Barcelona Clinic Liver 
Cancer (BCLC) staging system, treatment options may 
include liver resection, transplantation, transarterial 
chemoembolization (TACE), radiofrequency ablation 
(RFA), or systemic therapy.

Based on RUSSCO clinical practice guidelines [4], 
energy-based ablation is the primary radical treatment 
for solitary tumors ≤2 cm (BCLC stage 0) in patients 
not eligible for liver transplantation. When the tumor 
is adjacent to major bile ducts, the gallbladder, or 
the intestine, or when general anesthesia cannot be 
performed, percutaneous ethanol ablation (PEA) under 
local anesthesia is recommended. If percutaneous or 
laparoscopic-assisted ablation cannot be performed, 
surgical liver resection should be offered to the 
patient. In cases where resection is not feasible, 
balloon-occluded or superselective TACE is indicated.

Long-term studies demonstrate that 5-year overall 
survival after RFA ranges from 49% to 94%, whereas 
10-year overall survival ranges from 27% to 74% [5–7]. 
Five-year recurrence-free survival ranges from 17% 
to 26%, and 10-year recurrence-free survival from 
12.5% to 19%. This article presents a case of RFA 
in a patient with BCLC stage  A HCC and a high risk 
of postoperative complications (history of non-
alcoholic steatohepatitis; Child–Pugh class  B; severe 
thrombocytopenia of 47 × 109/L).

CASE DESCRIPTION
Patient P., male, 72 years old, was found to have 

elevated hepatic transaminase levels in 2006. In 
2010, liver cirrhosis was diagnosed in the setting of 
hepatitis B, for which the patient was followed-up 
and underwent inpatient treatment in Irkutsk. In 2018, 
gastroscopy revealed grade 2 esophageal varices, and 

prophylactic ligation of the varices was performed. In 
2019, ascites was detected for the first time, along with 
signs of impaired liver function (hypoalbuminemia, 
coagulopathy). PCR testing excluded viral hepatitis. 
In December 2022, with ascites, edema of both lower 
extremities, and dyspeptic disorders, the patient 
received conservative therapy in the Internal Medicine 
department of a Moscow hospital.

Abdominal magnetic resonance imaging (MRI) 
dated December 2022 (reviewed at the N.N. Blokhin 
National Medical Research Center of Oncology): 
hepatic parenchyma shows signs of cirrhosis. In 
segments S8/S5, a HCC nodule measuring 2.9 × 2.4 cm 
was identified. No tumor lesions were detected in 
other parts of the liver. The portal vein was dilated 
to 19  mm (normal values: ≤14 mm), without signs 
of thrombosis. Esophageal varices were present. 
The spleen was enlarged to 18 cm in length (normal 
values: 12–14 cm). The splenic vein measured up to  
1 cm in diameter (normal values: ≤1.5 cm; Fig. 1).

Tumor markers (February 8, 2023) :  alpha-
fetoprotein (AFP), 1.7  mIU/mL (normal values: 
≤7.29 mIU/mL); CEA, 2.7 ng/mL (normal values: ≤10 ng/
mL); and CA 19-9, 5.4 U/mL (normal values: 0–34 U/
mL).

In February 2023, the patient independently sought 
medical care at the P. Hertsen Moscow Oncology 
Research Institute. A comprehensive examination was 
performed.

Posi t ron  emiss ion  tomography–computed 
tomography (PET–CT) with 18-FDG, whole-body mode 
(February 8, 2023): in liver segments S5/S8, a tumor 
lesion measuring 14 × 9 mm was identified, showing 
weak contrast accumulation and no significant 
hyperfixation of the radiopharmaceutical. The hepatic 
parenchyma demonstrated diffusely reduced density 
+41  HU. Extrahepatic bile ducts were not dilated. 
The portal vein was dilated to 19  mm (normal value: 
≤14  mm), with a mural contrast defect extending up 
to 41 mm within its lumen. Hepatosplenomegaly. 
Evidence of portal hypertension and ascites.

Esophagogastroduodenoscopy (EGD) (February 
25, 2022): grade  1 esophagitis. Grade 2 esophageal 
varices. Mixed gastritis. Gastric erosions.

Liver tumor biopsy was not performed. Given the 
presence of a solitary lesion in liver segments S5–
S8 measuring up to 3 cm in diameter, nonalcoholic 
steatohepatitis, Child–Pugh class  B, and severe 
thrombocytopenia 47×109/L, verification of the lesion 
followed by RFA of the lesion was recommended as 
an additional hemostatic measure.

Clinical diagnosis :  hepatocellular carcinoma, 
cT1bN0M0 (stage IB), clinical group  II.

Comorbidit ies :  K74.6 cirrhosis of the l iver 
secondary to nonalcoholic steatohepatitis, Child–Pugh 
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class  B (7 points); portal hypertension; dilatation of 
the portal venous system; portosystemic shunts; 
grade 1 ascites; splenomegaly; grade 2 esophageal 
varices. Endoscopic ligation of grade 2 esophageal 
varices (2018). Type 2 diabetes mellitus.

The patient was hospitalized in the Abdominal 
Department of the P. Hertsen Moscow Oncology 
Research Institute for RFA of the tumor lesion in the 
right hepatic lobe.

Surgery (February 22, 2023): intraoperatively,  
a trephine biopsy of the S5 hepatic tumor was 
performed. Histological examination revealed 
hepatocellular carcinoma of acinar–solid architecture 
with clear cell metaplasia. Under ultrasound guidance, 
an antenna was placed into the  intraparenchymal 
tumor lesion in S5 of the liver, up to 25 mm in 
diameter; exposure time was 12 minutes. At the end of 
the procedure, the intratumoral temperature reached 
75  °C. The antenna was removed with simultaneous 
coagulation.

On post-RFA day 5, the patient was discharged 
in satisfactory condition to be followed-up by 
the oncologist and surgeon at the place of residence.

Multidisciplinary tumor board at the P.  Hertsen 
Moscow Oncology Research Institute. Considering 
the  findings of routine morphological examination, 
the extent of the surgical intervention performed, 

and the presence of severe comorbidities, the patient 
was recommended to undergo regular follow-up by 
the local oncologist, with repeat evaluation scheduled 
at 3 months (chest CT, contrast-enhanced abdominal 
MRI, and measurement of the tumor marker alpha-
fetoprotein).

The follow-up examination at 3 months showed 
no evidence of local recurrence, regional spread, or 
distant metastases.

Tumor markers (September 4, 2023): CA  19-9, 
17.0 U/mL; CEA, 5.6 ng/mL; AFP, 1.58 IU/mL.

MRI of the abdomen and retroperitoneum 
(September 12, 2023): avascular zone in liver S5 
(status post ablation). Thrombosis of the splenic, 
portal, and superior mesenteric veins with signs of 
revascularization. Portal hypertension with dilatation 
of paraesophageal veins. Moderate ascites.

According to the fol low-up examination, 
18 months after RFA no evidence of HCC recurrence 
or progression was detected.

DISCUSSION
Over the past 25 years, several methods of chemical 

or thermal impact on tumors have been developed and 
successfully tested for clinical use [5]. In certain clinical 
situations, local ablation may be performed alone 

Fig. 1. MRI of the abdominal cavity from 01.2023. Liver parenchyma structure with signs of cirrhosis. In S8/S5, a tumor node of HCC measuring 
2.9×2.4 cm is determined. In other parts of the liver — without obvious tumor formations. The portal vein is dilated to 1.9 cm, without signs of 
thrombosis. Varicose veins of the esophagus. The spleen is enlarged to 18 cm.
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as a radical treatment for HCC [6–8]. Subsequently, 
thermoablative methods emerged, classified either as 
hyperthermic techniques (heating tissue to 60–100 °C), 
including rad iofrequency ablation, microwave ablation, 
and laser ablation, or as cryoablation (freezing tissue 
at –20 to –40  °C). Most procedures are performed 
percutaneously, although in some cases laparoscopic 
ablation is recommended [9].

RFA is the most common method of local treatment 
for HCC [10, 11]. During RFA, local destruction of 
tumor tissue occurs as radiofrequency energy passes 
through it. Thermal injury to cells begins at 42  °C; 
at 51  °C, cell destruction occurs within 2 minutes; 
and at temperatures above 60 °C, intracellular protein 
denaturation, dissolution of the cell lipid membrane, 
and cell death occur immediately [10, 11]. Currently, 
numerous RFA electrodes and electrode systems are 
available. Two fundamentally different electrode types 
are widely used: 1) expandable umbrella-shaped or 
“Christmas-tree” electrodes (e.g.,  LeVeen); and 2) 
cool-tip electrodes [10].

Five randomized studies compared RFA vs. 
percutaneous ethanol injection for early-stage HCC 
(see Table 1). It was concluded that RFA exerts a 
greater antitumor effect than percutaneous ethanol 
injection, resulting in better local disease control. The 
rate of local recurrence within 2 years was reported 
as 2%–18% vs. 11%–45%, respectively [12–14].

In two other randomized clinical trials, RFA was 
reported as the preferred treatment method in patients 
with ≤4 cm liver tumors (a total of 157 patients), who 
were randomly assigned to three groups: 52 patients 
received standard percutaneous ethanol injection 
(PEI), 53 received high-dose PEI, and 52  underwent 
RFA [12].

According to published data, the best outcomes 
were observed in patients with HCC after RFA: overall 
1-year survival was 97%, overall 3-year survival was 
67%, and overall 5-year survival was 41% [15, 16]. 
The most favorable results were reported in patients 
with Child–Pugh class  A cirrhosis and single tumors 
<2 cm in diameter [16].

The scientific data also highlights ongoing debate 
regarding the radicality of RFA and histological 
assessment of liver specimens after the procedure. 
Investigators have reported necrosis of <50% of 
tumor volume in >3 cm HCC lesions, due to perfusion-
mediated tissue cooling in the ablation zone that 
significantly reduces the efficacy of RFA [17, 18]. In 
addition, subcapsular HCC tumors or those adjacent 
to the gallbladder carry a higher risk of incomplete 
ablation or serious complications such as bleeding 
and peritonitis [19]. Other RFA-related complications 
have also been reported, including liver abscess 
(0.9%), subcapsular hematoma (0.5%), bile duct injury 
(strictures, 0.5%; biloma, 0.2%; bile leakage into the 
peritoneal cavity, 0.2%), liver failure (0.8%), and 
cardiopulmonary complications (0.8%) [20].

In a retrospective study that was conducted at 
the University of Michigan Medical Center and others 
(2016) and enrolled 224 patients with unresectable, 
nonmetastatic HCC, the effects of RFA (161  patients) 
and stereotactic body radiation therapy (SBRT, 63 
patients) were evaluated. Recurrence-free survival 
and toxicity were analyzed retrospectively. The RFA 
and SBRT groups were comparable in terms of the 
number of tumor lesions treated. One- and two-year 
recurrence-free survival rates in patients treated with 
RFA were 83.6% and 80.2%, respectively, compared 
with 97.4% and 83.8% after SBRT [21].

Table 1. Results of radiofrequency thermal ablation

Year Author Number of patients
Overall survival Recurrence-free survival

5-year 10-year 5-year 10-year

2009 N’Kontchou G. 235 40 – 17 –

2012 Shiina S. 1170 60.2 27.3 25.2 19.2

2013 Kim Y.S. 1305 59.7 32.2 26.1 12.5

2014 Lee D.H. 162 67.9 – 25.9 –

2016 Yang W. 316 49.7 28.4 32 –

2016 Seror O. 108 94 – 32 –



DOI: https://doi.org/10.17816/onco646863

149
CASE REPORTS Russian Journal of OncologyVol. 30 (2) 2025

In a multinational study, a retrospective cohort of 
2064 patients with HCC was analyzed: 496 received 
SBRT and 1568 underwent RFA. This study found 
that in patients with large tumors >3  cm in diameter 
located in subdiaphragmatic liver segments, RFA 
was associated with one- and two-year recurrence-
free survival rates of 69.6% and 52.9%, respectively, 
compared with 74.1% and 46.3% after SBRT. 
No  significant difference between the treatment 
groups was identified [22].

In another retrospective study of the efficacy of RFA 
in HCC patients (2012), conducted by the  Department 
of Gastroenterology and others (1170 patients), long-
term survival up to 10 years after RFA was reported. 
Anti-HCV status was identified as one of the prognostic 
factors for HCC recurrence, with anti-HCV–positive 
patients experiencing recurrence more frequently. 
Local recurrence rate of HCC in this study was lower 
than in other trials, at approximately 10% three years 
after RFA. Moreover, patient age was determined to 
be a negative factor for survival in this study: 23% of 
patients were older than 75 years, which led to a higher 
proportion (18.5%) of deaths unrelated to HCC [23].

Overall, patients with HCC tumors measuring 2.1–
5.0  cm had significantly worse outcomes than those 
with ≤2.0 cm tumors, whereas patients with >5.0  cm 
tumors did not have worse survival than those with 
≤2.0 cm tumors. This was explained by the small 
number of patients with >5.0 cm tumors (n   =  35), 

which was insufficient for the difference to reach 
statistical significance. It is likely that patients with 
HCC and >5.0 cm tumors who underwent RFA initially 
had more favorable conditions for survival [24].  
A total of 67 complications (2.2%) and one fatal 
outcome (0.03%) were reported. The investigators 
concluded that RFA can be an effective local treatment 
for HCC, providing survival up to 10 years, and that 
it is a safe treatment procedure. According to the 
authors, RFA may be considered a first-line treatment 
option for select patients with early-stage HCC [24].

Based on retrospective meta-analyses, the 
American Association for the Study of Liver Diseases 
(AASLD) recommends RFA as a treatment option for 
patients with solitary HCC who are not candidates 
for liver resection or for those who decline surgery. 
The “ablation first” strategy may be considered for 
patients with tumors located in central segments or 
at the border of hepatic lobes, who would otherwise 
require extended liver resection, and for patients with 
early-stage HCC [25].

According to the clinical guidelines of the 
Association of Oncologists of Russia (AOR), local 
tumor destruction methods (energy-based ablation) 
are indicated as standard of care for patients with 
HCC at BCLC stage 0 (solitary tumor ≤2 cm in 
diameter, preserved liver function) and BCLC stage A 
(up to three tumors ≤3 cm in diameter) in cases where 
resection or liver transplantation is not feasible.

Table 2. Indications for conducting. Summary of the recommendations of the international guidelines for the treatment of HCC depending on the stage of 
BCLC (Barcelona Liver Cancer Staging System)

Barcelona Clinic Liver Cancer 
Stage

Very early stage 
(0)

Early stage  
(A)

Intermediate stage 
(B)

Advanced stage  
(C)

Terminal stage  
(D)

Criteria
single ≤2 cm 

tumor

single tumor or ≤3 
nodules,

each ≤3 cm

multiple nodules; 
preserved liver 
function, PS 0

portal invasion and/or
extrahepatic spread; 

preserved liver function, 
PS 1–2

any tumor
burden; severe liver

failure, PS 3–4

APASL (Asian-Pacific 
Association for the Study of the 
Liver)

1. RFA
2. Resection

3. RT

1. Resection  
or ablation

2. RT

1. TACE
2. SBRT

3. Radiotherapy
Sorafenib Supportive care

AASLD (American Association 
for the Study of Liver Diseases)

1. Resection
2. Ablation

3. RT

1. Resection
2. Ablation

3. RT
Locoregional therapy Systemic therapy Supportive care

EASL–EORTC (European 
Association for the Study 
of the Liver and European 
Organization for Research and 
Treatment of Cancer)

1. Ablation
2. Resection

3. RT

1. Ablation
2. Resection

3. RT
Locoregional therapy

Sorafenib / lenvatinib 
/ regorafenib / 

cabozantinib
Supportive care

Note: RFA, radiofrequency ablation; RT, radiotherapy; TACE, transarterial chemoembolization; SBRT, stereotactic body radiotherapy.
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The main criterion for determining indications 
for RFA is the technical feasibility of performing 
the procedure with minimal risk of complications

(see Table 2). Radiofrequency ablation is generally 
applied to no more than five nodules with a diameter 
of ≤3 cm [4]. RFA of larger nodules is technically 
possible, but the rate of local recurrence increases 
substantially when tumor size exceeds 3 cm in the 
largest dimension [4]. Some authors also consider 
it reasonable in selected cases to perform ablation 
after prior transarterial chemoembolization of the 
liver tumor [4].

Contraindications to RFA include:
•	 uncorrectable coagulopathy;
•	 Child–Pugh class C liver cirrhosis;
•	 presence of a cardiac pacemaker;
•	 presence of metallic foreign bodies within 2 cm of 

the intended radiofrequency exposure zone;
•	 proximity of lesions to intrahepatic tubular 

structures (portal and hepatic veins, lobar bile 
ducts) or to organs adjacent to the liver (stomach, 
intestine, gallbladder, diaphragm), which may 
result in thermal injury to these structures.

CONCLUSION
The use of RFA according to the established 

indications and in compliance with the developed 
technique demonstrates favorable outcomes,  
a minimal number of complications, and good long-
term results in the treatment of HCC, with 5-year 
overall survival reaching up to 94% of cases and 
10-year overall survival 32.3% of cases, including 
patients with severe comorbidities. When radical 

liver resection is impossible, RFA may be considered 
the treatment of choice provided that the established 
indications for its use are followed. In HCC, RFA can 
be applied as an independent and effective treatment 
modality in BCLC stages 0 and A. Over the past  
10 years at the P. Hertsen Moscow Oncology Research 
Institute, RFA has been used as a standalone treatment 
method in 5 patients, achieving the overall 3-year 
recurrence-free survival of 80% (4 patients) and the 
overall 5-year survival of 20% (1 patient).
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