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ABSTRACT 
Objective:  to perform a comparative analysis of postoperative complications and hospital stay terms of in-patients 

with malignant liver tumors after atypical liver resection and locoregional radiofrequency ablation of liver metastases. 
Material  and methods.  We analyzed the data of 295 patients with malignant liver tumors who had under-

gone surgical resection or radiofrequency ablation of tumor nodes. 
Results.  We have systemized the direct results of locoregional radiofrequency ablation under sonographic con-

trol and liver resection. 45 patients (17.8 %) after liver resection and 1 (2.3 %) patient after radiofrequency ablation 
developed grade III–IV complications according to the Clavien-Dindo classification. The frequency of complications is 
statistically significantly lower after radiofrequency ablation. The duration of hospital stay after radiofrequency ablation 
therapy was 4.5 ± 2.5 days. After surgical liver resection, patients stayed in hospital for 10.7 ± 2.3 days.  

Conclusion.  Locoregional therapy provides a statistically significant reduction in the incidence of complica-
tions and reduces the duration of hospital stay compared to liver surgery. 
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РЕЗЮМЕ 
Цель исследования:  провести сравнительный анализ послеоперационных осложнений и сроков пребы-

вания пациентов в стационаре при метастатическом поражении печени после атипичной резекции печени и 
локорегионарной радиочастотной терапией метастазов в печени. 

Материал и методы. Проанализированы данные 295 пациентов с опухолевой патологией печени, ко-
торым выполнено хирургическое лечение или радиочастотная абляция опухолевых узлов. 

Результаты. Систематизированы непосредственные результаты локорегионарной радиочастотной тера-
пии под сонографическим контролем и резекции печени. Осложнения 3–4-й степени по классификации Clavien-
Dindo развились у 45 (17,8 %) пациентов после резекции печени и у 1 (2,3 %) пациента после радиочастотной 
абляции, частота осложнений статистически значимо ниже после радиочастотной абляции. Пребывание в стаци-
онаре после локорегионарной радиочастотной терапии составило 4,5 ± 2,5 дня. После хирургической резекции 
печени пациенты были госпитализированы на 10,7 ± 2,3 дня. 

Заключение. Локорегионарная терапия обеспечивает статистически значимое снижение частоты ослож-
нений и позволяет сократить сроки пребывания пациентов в стационаре в сравнении с операциями на печени. 

 

Ключевые слова:  радиочастотная абляция, опухоль печени, резекция печени, локальное тепловое воз-
действие, ультразвук, рентген, интервенционная радиология. 
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Introduction 
 
Secondary malignant liver tumors (meta-

static lesions) and primary tumors have an 
extremely dismal prognosis. After radical 
surgical treatment of primary colorectal can-
cer (CRC), approximately 55 % of the patients 
[1, 2] develop liver metastases. The life expec-
tancy of patients with colorectal cancer who 
do not receive treatment does not exceed 2–
6 months [2]. 

Secondary liver damage in CRC is 20-fold 
more common than in tumors of primary ma-
lignancy. As many as 20 % of the patients 
with primary CRC initially present with me-
tastases, while in 50 % of the patients metas-
tases develop as metachronous tumors [3]. 
According to the results of post-mortem ex-
aminations, hepatic metastases were ob-
served in 41 % of the patients who had died 
of colorectal cancer [4]. 

The necessity to perform surgery in met-
astatic liver cancer over the last decades 
proves high results of the 3- and 5-year sur-
vival rates. The latter rate makes up 35–58 % 
in metastatic tumor and 25–50 % in primary 
hepatic cancer [4–6]. It is important to distin-
guish a group of patients who require ex-
tended surgeries on hepatic metastases from 
those who can opt for minimally invasive lo-
coregional therapy, which reduces the inci-
dence of post-operative complications, thus, 
improving the patients’ quality of life. Moreo-
ver, such minimally invasive locoregional 
therapy reduces the economic burden con-
sidering shorter periods (fewer days) of pa-
tient stay in hospital. 

According to literary data, on average the 
incidence of postoperative complications in 
liver resections is 38 %, death — 14 % [14]. 
In non-malignant liver resection, the compli-
cation rate is 20–30 % [15]. 

Atypical and anatomical liver resections 
[7, 8] are performed during the surgical 
treatment of hepatic metastatic lesions. 

The objective of the study is to perform a 
comparative analysis of postoperative com-
plications and hospital stay terms of in-
patients with malignant liver tumors after 
atypical liver resection and locoregional ra-
diofrequency ablation of liver metastases. 

 
Material and methods 
 
295 patients with malignant liver tumors 

underwent surgical treatment at the Depart-
ment of Abdominal Surgery and Surgical On-
cology Gomel Regional Clinical Oncology Cen-
ter from 2004 to 2019. The average age of the 
patients was from 27 to 83, 55 ± 28 years. In 
the group there were 141 (47.8 %) women 
and 154 (52.2 %) men. Two groups of the pa-
tients were formed for comparative analysis. 
The first group included 252 patients having 
undergone liver resection, 9 of whom had 
undergone extended hepatic resection, and 
243 patients had undergone partial hepatec-
tomy. The second group included 43 patients 
having undergone radiofrequency locoregion-
al ablation therapy of liver tumors from 2015 
to 2019. All the patients had undergone pre-
liminary percutaneous trephine biopsy for 
histological verification of tumor pathology 
under ultrasound guidance. 

The groups were stratified by demographic 
and clinical characteristics, as well as by the 
number of liver tumor nodes. The statistically 
significant differences between the groups were 
due to the size of the nodes: in group 1, the 
size and number of nodes were higher than in 
group 2. Having analyzied the results of the 
performed surgeries (tables 2 and 3), we would 
like to note that the differencies between the 
groups were as follows: significantly longer stay 
of patients in bed after surgical liver resection, 
as well as the number of complications prevail-
ing in the first group, which was related to ex-
tensive surgical intervention. 

The groups matched in terms of age (t-test, 
p > 0.05) and gender (Fisher exact, p = 0.5). 
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Group 1 (age — 59.6 years (56; 64.0)) and the 
experimental group (age — 62.0 years (58; 70)) 
were comparable in age (U-test: Z — 0.6; р = 0.56). 

Statistical processing was performed us-
ing the Statistica8.0 software package (Stat 
Soft Inc, USA). The data are presented as 

medians and standard deviation (М ± SD). 
The comparison of expert and patient as-
sessments was performed using the Fisher 
Test for two dependent groups. The critical 
significance level of the null statistical hy-
pothesis (p) was taken as 0.05. 

Table 1 — Ratio of surgical interventions and complications 

Index 
Group 1 
n = 252 

Group 2 
n = 43 

Significance 
of difference, p 

Sexual attitude, M: F 132:120 22:21 p (f-test) = 0.5 
Age, years (M ± SD) 54.4 ± 27.7 62.5 ± 20.5 p (u-test) = 0.56 

Diagnosis, numberofcases 
Primary liver cancer 18 4 p (f-test) = 0.4 

Liver metastases 234 39 p (f-test) = 0.9 

Number of tumor nodes 
1 170 30 p(f-test) = 0.5 
2–3 66 10 p(f-test) = 0.45 
More than 3 16 3 p(f-test) = 0.55 

Node size, cm (M ± SD)  6.4 ± 5.5 4.4 ± 3.1 p(t-test) = 0.05 

 
 
The differences between the two groups 

were not significant. Metastases prevailed in 
the diagnosis of liver damage. 

A total of 59 metastases were treated us-
ing locoregional radiofrequency ablation ther-
apy (a total of 30 (50.8 %) patients presented 
with a solitary tumor lesion, 10 patients 
(33.9 %) had 2 lesions, and 3 lesions were 
found in 3 (15.3 %) patients). Locoregional 
RFA was performed if the size of tumor lesions 
varied from 0.6 to 5.2 сm (2.9 ± 2.3 сm). 

The presence of 5 tumor lesions up to 5 
cm in diameter located in the liver paren-
chyma had served as an inclusion criterion 
for locoregional radiofrequency ablation ther-
apy. In addition to the size and number of 
nodes, the following indications had been ob-
served: the possibility of a safe access to tu-
mors (the location of nodes is not closer than 
1 cm from the portal or hepatic veins, lobar 
bile ducts); residual tumor after previous ra-
diofrequency ablation or other treatment; lo-
cal recurrence after previous radiofrequency 
ablation [2, 12]. The inclusion criteria for he-
patic resection included a target surgical 
margin of 10–15 mm and immediate proximi-
ty or ingrowth into the lobular bile ducts. 

General contraindications: since the in-
troduction of the method up to the present 
time, the factors limiting the use of the abla-
tion have remained unchanged: the patient has 
an artificial pacemaker; liver cirrhosis of class 
«C» (Child-Pugh); uncorrected blood clotting 
disorders (platelet count less than 50,000/m, 
prothrombin time coefficient less than 50 %); 
subcapsularly located tumors adjacent to the 
gallbladder, bowel loop, stomach wall [13]. 

The extent of cancerous damage in the 
liver was assessed using the sum of the long-

est diameters for the tumor nodal lesions [9]. 
In the group of patients who underwent locore-
gional radiofrequency therapy, the diameter 
varied from 1.2 to 7.5 cm, (4.4 ± 3.2cm), the 
dimensions of hepatic lesions requiring resec-
tion varied from 9 to 120 mm; and the average 
size made up 3.2 ± 1.8 cm, which correspond-
ed to stage I–II according to the Gennari classi-
fication [11]. After the surgery, the patients in 
both the groups received chemotherapy. 

 
Results 
 
All the patients had been operated at the 

same oncology center, by one team of special-
ists, using the same technique. Postoperative 
supervision corresponded to the management 
of patients in the standard postoperative pe-
riod. On the day before the surgery, the pa-
tients had had no dietary restrictions. In the 
evening before the operation, a subcutaneous 
injection of anticoagulant drugs in a prophy-
lactic dosage had been performed. Before the 
patient was taken to the operating room in 
the department, antibiotic prophylaxis with 2nd 
generation cephalosporins had been done. If 
the operation lasted more than 4 hours, the 
drug was re-administered. Later, antibiotics 
were used only in the presence of such risk 
factors for infectious complications as a long 
operation duration, a large amount of blood 
loss, a history of cholangitis and other infec-
tious processes. The anesthetic treatment 
included general anesthesia using gasanesthet-
ics in combination with fentanyl and non-
steroidal anti-inflammatory drugs (NSAIDs). 
Postoperative complications were assessed by 
five grades according to the improved Cla-
vien-Dindo classification [10]. 
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Table 2 — Data on the complications in the postoperative period according to the Clavien-
Dindo classification 

Complication grades according 
to the Clavien-Dindo classification 

Group 1 
n = 252 

Group 2 
n = 43 

The significance of the difference, p 

1–2 grades, number of cases 179 (71 %) 17(39.5 %) p (f-test) = 0.03 
3–4 grades, number of cases 45 (17.8 %) 1 (2.3 %) p (f-test) = 0.01 
5 grades, number of cases 19 (7.5 %) 0 p (f-test) = 0.05 

 
 

Postoperative mortality (III–IV grades) in 
group 1 was found in 19 patients (7.5 %). 

Postoperative complications (III–IV grades) 
associated with the resection of primary and 
metastatic lesions were reported in 45 cases 
(17.8 %) in the group of patients who had un-
dergone liver resection without locoregional 
radiofrequency ablation. After locoregional 
radiofrequency ablation, a total of 26 (60.5 %) 
patients had no complications. Minor compli-
cations which did not require treatment were 

reported in 17 patients (39.5 %). Hepatic ab-
scess (Clavien-Dindo IIIа), which had devel-
oped in 1 patient (2.3 %) on day 20, was sub-
sequently managed with ultrasound-guided 
percutaneous drainage. Indolent complications 
included mostly complex conditions, whereof 
vagus reactions and pain syndromes lasting up 
to 6 hours markedly prevailed. No cases of pro-
longed hemorrhage in the peritoneal cavity 
were reported. Postoperative mortality after lo-
coregional therapy was not observed. 

Table 3 — Data on complications after surgical liver resection in the postoperative period. III–
IV grades according to the Clavien-Dindo classification 

Complications after liver resection 
Group1 

n = 252, number of cases 
Group2 

n = 43, number of cases 
Bile leakage from the liver resection site 8 — 
Pleuritis 5 — 
Subhepatic abscess 6 — 
Intraperitoneal hemorrhage 3 — 
Hepatic abscess — 1 
Seroma of the bed of the left hepatic lobe 4 — 
Necrosis of the left lobe of the liver 2 — 
Intraperitoneal hematoma 5 — 
Postoperative wound infection 10 — 
Thromboembolism of the pulmonary artery 2 — 
Total 45 (17.8 %) 1 (2.3 %) 

 
 
The bed-day of the patients at the post-

operative period was (7.6 ± 2.4 мм). 
The patient hospital stay after radiofre-

quency therapy amounted to 4.5 ± 2.5 days. 
After liver resection, the patients stayed in 
hospital for 10.7 ± 2.3 days. 

The patients were discharged in the ab-
sence of deviations in the results of physical 
research methods, clinical complaints and 
normalization of laboratory tests (hepatic liv-
er enzymes). 

Thus, locoregional radiofrequency thera-
py is less traumatic compared to liver resec-
tion and allows achieving fewer complications 
and lower patient mortality. It takes less time 
for the patients to recover, thus reducing 
their hospital stay. Locoregional therapy is 
more cost-effective treatment. 

When performing radiofrequency ablation 
of formations with a working diameter of 
more than 50 mm, the probability of com-
plete destruction of the tumor is significantly 

reduced, and the risk of complications asso-
ciated with the procedure increases. 

The proximity of the tumor in relation to 
large intrahepatic vessels is a relative contra-
indication, since the effectiveness of radiofre-
quency therapy in this area can be reduced 
due to the effect of heat removal. Radiofre-
quency ablation is a safe treatment method 
for patients with primary and metastatic liver 
tumors and is not associated with a large 
number of complications. 

Nevertheless, surgical liver resection re-
mains the main method of treating patients 
with malignant tumors of the liver, has fewer 
contraindications and, undoubtedly, is a 
more radical method of treatment. 

 

Conclusion  
 

The analysis has showed that the use of 
the method of locoregional radiofrequency 
therapy makes it possible to decrease the rates 
of complications associated with liver surgery. 
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Locoregional radiofrequency therapy of 
malignant liver tumors allows shortening of 
hospital stay of patients and enhancing their 
rehabilitation potential. 

Taking into account higher postoperative 
survival rates, surgical resection of the liver 
is considered reasonable in both synchro-
nous and metachronous liver metastases. 
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