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Introduction 
Primary malignant tumors of the liver and 

metastatic liver disease have extremely unfavour-
able prognosis. After radical surgery for colorectal 
cancer, approximately 55 % of patients subse-
quently experience liver metastases [1, 2]. With-
out treatment, the life expectancy of patients with 
colorectal cancer is 2–6 months [2]. 

Metastatic liver disease in colorectal cancer 
occurs 20 times more often than primary liver tu-
mors. Among patients with primary colorectal 
cancer, 20 % already have metastases (synchro-
nous form), and 50 % develop them later (meta-
chronous form) [3]. Cross-sectional data, more 
than 50 % of patients died from liver metastases 
from cancer of various localization. [4]. 

The concept that considers isolated liver me-
tastases as a separate independent disease is gain-
ing more and more popularity. This has led to an 
increase in the surgical treatment of liver tumors. 
It is important to determine which group of pa-
tients should undergo extensive operations for liv-
er metastases, and who should use minimally in-
vasive methods that achieve the best results with-
out exposing patients to extensive interventions. 

The main invasive treatment for this patholo-
gy is surgery (liver resection). However, a low re-
sectability rate (15–20 %), coupled with a high 
percentage of recurrence (60 % or more) require 
search for new, more effective and less traumatic 
therapeutic solutions in the treatment strategy for 
metastatic liver disease [5]. 

The introduction of minimally invasive tech-
nologies, which were initially used exclusively for 
the purpose of tumor debunking in inoperable pa-
tients has been going on since 1991 [6]. Gradually, 
based on the accumulated practical data, there ap-
peared more basis for the use of minimally invasive 
methods as an alternative to surgical treatment in op-
erable patients with a high degree of operational risk. 
At present, there is no unified position regarding the 
indications and contraindications for minimally in-
vasive interventions in cancer patients, there are no 
reliable objective criteria for assessing the complete-
ness of destruction of nodular formations. From an 
anesthetic standpoint, the clinician’s goal, as always, 
must be to alleviate or moderate procedural discom-
fort while also facilitating the performance of the 
procedure. In general, the two primary stimuli are 
the initial skin puncture as well as the deeper pain 
associated with thermal tissue necrosis. In some cas-
es, especially with lesions of the liver and lung, pa-
tient cooperation may actually help facilitate accu-
rate lesion and needle localization making monitored 
anesthesia care (MAC) by itself or in combination 
with regional anesthesia the technique of choice 
[17]. According to several authors, the three-year re-
lapse-free survival of patients with colorectal can-
cer metastases is from 20 to 34 % [19, 20]. 

It is worth noting such an important fact that 
morphological changes in tissues after minimally 
invasive interventions, their semiotics during in-
strumental examination remain poorly understood. 

Radiofrequency ablation in Gomel Regional 
Clinical Oncology Center is used since 2014. The 
experience gained allows us to study the immedi-
ate results of the antitumor effect and postopera-
tive complications. 

Purpose  
To analyze immediate outcomes of ultra-

sound-guided radiofrequency ablation (RFA) of 
liver tumors in the Gomel Regional Clinical On-
cology Center. 

Material and methods  
The study subjects were 34 patients with focal 

malignant changes in the liver who have under-
went radiofrequency ablation in the Gomel Re-
gional Clinical Oncology Center since 2014. Pa-
tient pool: 3 patients with hepatocellular liver can-
cer, 24 with metastasis of colorectal cancer, 3 with 
metastasis of renal cell cancer, 2 with metastasis 
of lung cancer, 2 with metastasis of breast cancer, 
who were examined and underwent ultrasound-
guided RFA in the Gomel Regional Clinical On-
cology Center from 2014 to 2019. 

Numerical data are presented as median and 
standard deviations (M ± SD). 

RFA of liver tumors was performed in 34 pa-
tients, including 19 (55.8%) men and 15 (44.1%) 
women. The age of the patients ranged from 42 to 
83 years (62.5 years). 24 (70.5 %) patients had a 
solitary metastatic lesion, 8 patients (23.5 %) — 
2 lesions, 2 (5.9 %) — 3 lesions, a total of 46 le-
sions were exposed. Sizes of knots are from 6 to 
52 mm (Me = 29 ± 23mm). 

Study Results and Discussion 
Pre-ablative stage. The indications for abla-

tion were as follows [7–8]: previous radical surgi-
cal treatment of the primary tumor; the absence of 
extrahepatic manifestations of the disease; no 
more than 5 tumor nodes; the diameter of the 
nodes should be not more than 5 cm each; residual 
tumor after a previous RFA or other treatment; lo-
cal recurrence after former RFA; metachronous 
metastases after previous RFA for liver resection 
or another treatment method; the possibility of 
safe access to the tumor (the location of the nodes 
is not closer than 1 cm from the portal or hepatic 
veins for lobar bile ducts); patient consent for 
treatment, tumors visualized by ultrasound, CT, 
MRI scan [18]. 

Contraindications 
We consider the following contraindications 

the patient has an artificial cardiac pacemaker; 
class C liver cirrhosis according to Child-Pugh; 
uncorrectable coagulopathy for platelet count less 
than 50,000 / ml, prothrombin time coefficient 
less than 50 %; subcapsularly located tumors ad-
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jacent to the gallbladder, loop of the intestine, or 
the stomach wall [9]. 

The minimal sufficient set of medicines, dress-
ings and tools used during the manipulations consist-
ed of: an antiseptic solution, sterile gloves and medi-
cal napkins, a sterile dressing, a scalpel, an ultra-
sound machine Aloka Prosound Alpha 6, a puncture 
adapter and a 15–25 cm long disposable Cool-tip™ 
RF Ablation discharge electrode (Covidien) with a 
2.0–3.0 cm active tip and a generator. Patients were 
treated under general anaesthesia in all cases [10, 11]. 

Technique to perform the manipulations. At 
this stage, a standardized sequence of actions was 
followed. The most used position of the patient 
was lying on his back or on his left side. Self-
adhesive discharge electrodes were placed on the 
anterolateral thigh. The skin on the thigh was pre-
viously shaved and skin oil was removed to pro-
vide a better contact. The criteria for access ade-
quacy were the detection of the safest anatomical 
pathway for the electrode and the best visualiza-
tion of the object of the ablation. 

Electrode lengths were placed perpendicular 
to the axis of the femur [12]. Next, the location 
and depth of the liver tumor were determined. Us-
ing Doppler methods, the vascular pattern in the 
zone of interest was evaluated. After treatment ar-
ea with an antiseptic, the ablation site was out-
lined by a sterile surgical drape and medical nap-
kins. Then the puncture adapter was fixed and the 
optimal place for the skin incision was deter-
mined, taking into account the expected direction 
of the electrode movement. 

An incision up to 4 mm long was made with a 
scalpel in the pathway outlined for the electrode 
passage. Then the tissue at the site of the skin in-
cision was infiltrated up to the liver capsule with a 
local anaesthetic lidocaine 2 % for better visuali-
zation of the distal end of the electrode and lower 
tissue resistance in the electrode pathway. 

Through this incision, an electrode was intro-
duced in the direction of the object of the procedure 
[12]. The mechanical ventilation is turned off to 
prevent respiratory movements of the patient during 
this manipulation. In case there are problems with 
the visualization of the electrode, for example, when 
the front segment of the distal end of the electrode 
leaves the scanning plane, measures were taken to 
improve the visualization of the latter: rotation of 
the electrode (for example bevel angle up); determi-
nation of tissue mobility by Doppler imaging. 

The electrode is inserted so that it reaches the 
opposite site of the tumor. It should be remembered 
that the destruction zone should cover, in addition 
to the tumor itself, 10 mm of tissue adjacent to the 
tumor. This approach allows one to obtain the most 
radical destruction of tumor cells [13]. 

To increase the likelihood of complete tumor 
necrosis, we propose a method for preliminary co-

agulation of vessels that supply the tumor and ex-
ceed 3 mm [14]. In some cases, a malignant tumor 
of the liver has a fairly pronounced vascularization 
when the diameter of the blood vessels is more 
than 3 mm. This is a relative contraindication to 
RFA due to the increased risk of the residual 
component of the tumor. This can be explained by 
the fact to powerful blood flow in the large blood 
vessels adjacent to the tumor, there can be heat 
removal effect from the ablation site, which re-
duces the effectiveness of the treatment [15]. 

The essence of the method: before radiofre-
quency ablation, tumors with 3–5 mm diameter 
supply blood vessels were pre-sealed with a Cool-
Tip (Covidien) electrode in coagulation mode until 
the blood flow was stopped in the colour Doppler 
imaging mode to prevent the heat removal effect. 
Subsequently, “standard” tumor ablation was per-
formed. After selecting the desired position of the 
electrode, the countdown timer was activated and the 
supply of the radio frequency energy by the RFA. 

The exposure time per tumor was from 12 to 15 
minutes (Me = 13.5 ± 1.5 min.). After the set time 
elapsed, the electrode was removed in the mode of 
coagulation of the puncture channel. In the case 
when the zone of the planned necrosis after a single 
exposure did not cover the entire tumor plus 10 mm 
of adjacent tissue, additional application was imme-
diately performed in accordance with the procedure 
described above. Complications were assessed by 
sonography directly during the manipulation, when 
the patient was under general anesthesia in the oper-
ating room, and then in the morning after surgery. 

The follow-up history of patients underwent 
ablation of the liver tumor was observed for a pe-
riod of 3 months. Complications of interventions 
when following the described approaches were 
distributed as follows: no complications — 
27 (79.4 %); minor complications that do not re-
quire therapy — 7 (20.6 %). General complica-
tions were observed [16]. 

The detected adverse reactions manifested 
early (within 24 hours after the manipulation). 
Minor complications were mainly of a combined 
nature, among which vagal reactions and pain 
symptoms lasting up to six hours prevailed. Not a 
case of infection of the electrode pathways was 
noted. There have been no cases of prolonged 
bleeding in the abdominal cavity. 

In the stady group, compulsory CT monitor-
ing was performed on the third month of discharge 
from the hospital and every subsequent 6 months in 
the absence of progress. According to the results of 
the CT scan complete destruction of the tumor was 
observed in 28 patients (82.4 %); residual tumor in 5 
patients (14.7 %); in one case, due to the large size 
of the tumor (8.4 cm), ablation was performed to re-
duce the tumor damage to the liver, with a pre-
predicted residual component (2.9 %). 
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Conclusion 
Thus, strict adherence to the technique of ra-

diofrequency ablation that takes into account vas-
cularization of the tumor allowed for its complete 
necrosis in the absence of any complications in 
82.4 % of the patients, minor complications that 
did not require therapy were observed in 17.7 % 
of the patients. 
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