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ULTRASOUND-GUIDED RADIOFREQUENCY ABLATION
OF LIVER TUMORS — ANALYSIS OF IMMEDIATE OUTCOMES
AT GOMEL REGIONAL CLINICAL ONCOLOGY CENTER

K. L. Murashko', V. G. Sorokin’

'Gomel Regional Clinical Oncology Center, Gomel, Republic of Belarus
’Pirogov Russian National Research Medical University,
Moscow, Russian Federation

Objective: to systematize the existing techniques of ultrasound-guided percutaneous radiofrequency ablation.

Materials. The research subjects were 34 patients with focal liver malignancies who had undergone radiofre-
quency ablation at Gomel Regional Clinical Oncology Center from 2014 to 2019.

Results. The data about the existing techniques of ultrasound-guided percutaneous radiofrequency ablation have been
systematized. The possibilities to increase the ablation efficiency of the liver tumor foci have been determined. The main
components of the treatment algorithm that allow to achieve the best ablation results have been identified.

Conclusion. Strict adherence to the described techniques of radiofrequency ablation which takes into account
tumor vascularisation makes it possible to achieve complete necrosis of the foci with no complications in 82.4 % of
the patients, and minor complications that do not require therapy in 17.7 % of the patients [9].

Key words: focal liver tumors, local exposure, ultrasound, roentgen, interventional radiology.

Iensy: cucTeMaTH3UpOBaTh CYHIECTBYIOIIUE METOJMKU TPOBEACHHS YPECKOKHOW pPajMOYacTOTHOU abnsiuu
Ol COHOTpaUIECKUM KOHTPOJIEM.

Mamepuans. OOBEKTOM HCCIEOBaHUS SBIISIOTCSA 34 MalMeHTa ¢ 04aroBbIMHU 3710KauyeCTBEHHBIMH M3MEHEHH-
SIMU TICYCHHU, KOTOPBIE TOIBEPIIIMCH PAJAMOYACTOTHOM a0y B ['OMenbcKOM 00JIaCTHOM KITHHUYECKOM OHKOJIOTH-
geckoM auctiancepe ¢ 2014 mo 2019 IT. BKIIOYHTENBHO.

Peszynoemamepr. CucteMaTU3UpOBaHbl JJaHHBIE CYNIECTBYIOIIMX METOIMK MPOBEACHHUS YPECKOKHOW pajuoya-
CTOTHOW aOiALMM NOA COHOrpaduiyecKUM KOHTposeM. OmnpesenieHbl BO3MOXXHOCTH ITOBHIIICHUS 3(h()EeKTHBHOCTH
npoBeaeHus absiuu oyaros nedeHn. CHopMUPOBAHBI OCHOBHBIE MMOJIOKEHUS AITOPUTMA, O3BOJISIONINE JOOUTHCS
HAWJIY4IIHX Pe3yJIbTaTOB a0JSILINH.

3akntouenue. Ctporoe COONIOCHNAE OMUCAHHBIX METOAUK PATHOYACTOTHOM aOJIALKMH C YYETOM BaCKyJsipU3a-
LUM OIyXOJIM MO3BOJISIET JTOOMTHCS IOJHOTO HEKpPO3a odara IpH OTCYTCTBHM KaKHX-THOO OCIOXHEeHMH y 82,3 +
7,1 % manueHToB, He3HAYUTENBHBIX OCIOXKHEHNH, He TpeOyromux Tepanun —y 17,6 + 7,1%.

KitroueBble ciioBa: oyaroBble 00pa30BaHHS ICUCHH, JIOKATHHOES BO3ICHUCTBUE, YIABTPA3BYK, PEHTTCH, HHTCPBECH-
LMOHHAS PaJHOJIOTHSI.

K.L. Murashko, V.G. Sorokin

Ultrasound-Guided Radiofrequency Ablation of Liver Tumors — Analysis of Immediate Outcomes at Gomel
Regional Clinical Oncology Center

Problemy Zdorov’ya i Ekologii. 2020 Jan-Mar; Vol 63 (1): 10-13
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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.

REFERENCES

1. Truty MJ, Vauthey J-N. Surgical resection of high-risk hepa-
tocellular carcinoma: patient selection, preoperative considerations,
and operative technique. Ann Surg Oncol. 2010;17:1219-25.

2. Gillams AR. Radiofrequency ablation in the management of
livertumors. Eur J Surg Oncol. 2003;29(1):9-16.

3. [Tattotko FOU, Yyuyes EC, IomnyxHusiii /1B, ITonskos AH,
Aradonosa MI'. Xupypruueckast TAKTHKA B JICYEHHH OOJNBHBIX KOJIO-
PEKTaIbHBIM PAaKOM C CHHXPOHHBIMH METAacTa3aM B MedeHb. OHKON
Kononpoxm. 2011;(2):13-19.

4. Liu LX, Zhang WH, Jiang HC. Current treatment for liver
metastases from colorectal cancer. World J Gastroenterol.
2003;(9):193-200.

5. Marotko OU, IbmieB AJI JlnarHocTuka M JieueHHE MeTa-
CTa30B KOJNOPEKTAJIbHOIO paka B TeueHH. Poc Meod JKyph.
2009;(22):1505.

6. I'panoB AM, JlaBeinoB MU, Tapasos I1I. HpeBeHIMOHHAS
PaIuONIOTUs B OHKOJOTHU (IIyTH pa3BuTus u TexHonorun). CII6, PO:
®domnuant, 2007.

7. Lencioni R, Crocetti L. Locoregional treatment of hepatocel-
lular carcinoma. Radiology. 2012;262:43-58.

8. Nagata Y, Hiraoka M, Nishimura Y. Clinical results of ra-
diofrequency hyperthermia for malignant liver tumors. /nt J Radiat
Oncol Biol. 1997;(38):359-65.

9. Siperstein AE, Garland A, Engle K. Laparoscopic radiofre-
quency ablation of primary and metastatic liver tumors: technical
considerations. Surg Endosc. 2000:(14):400-405.

10. Gillams AR, Lees WR. Radiofrequency ablation of colorec-
tal liver metastases in 167 patients. Eur Radiol. 2004;(12):2261-67.

11. Livraghi T, Solbiati L, Meloni F. Percutaneous radiofre-
quency ablation of liver metastases in potential candidates for resec-
tion: the «test-of-time approach». Cancer. 2003;(97):3027-35.

12. Joarymun BU, Koceipes BIO. Pagnouacrornas tepmoad-
nsius omyxoneit. Ilox pen. MU laBeinosa. [Ipaktuueckas Menuim-
Ha. 2007;192 c.

13. Ellis LM, Curley SA, Tanabe KK. Radiofrequency ablation for
cancer: current indications, technique and outcomes. 2004; 227-53.

14. Lu, David SK, Steven S Raman, Darko J Vodopich, Mi-
chael Wang, James Sayre, and Charles Lassman. "Effect of vessel
size on creation of hepatic radiofrequency lesions in pigs: Assessment
of the ‘heat sink’ effect." Am J Roentgenol. 2002;178:47-51.

15. Tatli S, Tapan U, Morrison PR, Silverman SG. Radiofre-
quency ablation: technique and clinical applications. Diagn Interv
Radiol. 2012;(18):508-16.

16. Bumnesckuii BA, ®enopos AB, Monkun JIA, YKaBopon-
xoBa OU. OcloXXHEHHsI pagMOYacTOTHOH TEpMOAOJSIIUH 3JI0Kade-
CTBEHHBIX HOBOOOpa3oBaHuii neuenu. Xupypeus. 2010;(2):18-29.

REFERENCES

1. Truty MJ, Vauthey J-N. Surgical resection of high-risk hepa-
tocellular carcinoma: patient selection, preoperative considerations,
and operative technique. Ann Surg Oncol 2010;17:1219-25.

2. Gillams AR. Radiofrequency ablation in the management of
liver tumors. Eur J Surg Oncol. 2003;29(1):9-16.

3. Patjutko Jul, Chuchuev ES, Podluzhnyj DV, Poljakov AN,
Agafonova MG. Hirurgicheskaja taktika v lechenii bolnyh ko-
lorektal'nym rakom s sinhronnymi metastazami v pechen'. Onkol Ko-
loprokt. 2011;(2):13-19. (In Russ)

4. Liu LX, Zhang WH, Jiang HC. Current treatment for liver
metastases from colorectal cancer. World J Gastroenterol.
2003;(9):193-200.

5. Patyutko Yul, Pylev AL Diagnostika i lechenie metastazov ko-
lorektal'nogo raka v pecheni. Ros Med Zhurn. 2009;(22):1505. (In Russ)

6. Granov AM, Davydov MI, Tarazov PG. Inreventsionnaya
radiologiya v onkologii (puti razvitiya i tekhnologii). SPb, RF: Foli-
ant; 2007. (In Russ)

7. Lencioni R, Crocetti L. Locoregional treatment of hepatocel-
lular carcinoma. Radiology. 2012;262:43-58.

8. Nagata Y, Hiraoka M, Nishimura Y. Clinical results of ra-
diofrequency hyperthermia for malignant liver tumors. Int J Radiat
Oncol Biol. 1997;(38):359-65.

9. Siperstein AE, Garland A, Engle K. Laparoscopic radiofre-
quency ablation of primary and metastatic liver tumors: technical
considerations. Surg Endosc. 2000:(14):400-405.

10. Gillams AR, Lees WR. Radiofrequency ablation of colorec-
tal liver metastases in 167 patients. Eur Radiol. 2004;(12):2261-67.

11. Livraghi T, Solbiati L, Meloni F. Percutaneous radiofre-
quency ablation of liver metastases in potential candidates for resec-
tion: the «test-of-time approach». Cancer. 2003;(97):3027-35.

12. Dolgushin BI, Patjutko Jul, Sholohov VN, Kosyrev VJu.
Radiochastotnaja termoablacija opuholej pecheni. Pod red. MI Da-
vydova. Prakticheskaja Medicina. 2007;192 p. (In Russ)

13. Ellis LM, Curley SA, Tanabe KK. Radiofrequency ablation for
cancer: current indications, technique and outcomes. 2004;227-53.

14. Lu, David SK, Steven S Raman, Darko J Vodopich, Mi-
chael Wang, James Sayre, and Charles Lassman. "Effect of vessel
size on creation of hepatic radiofrequency lesions in pigs: Assessment
of the ‘heat sink’ effect." 4m J Roentgenol. 2002;178:47-51.

15. Tatli S, Tapan U, Morrison PR, Silverman SG. Radiofre-
quency ablation: technique and clinical applications. Diagn Interv
Radiol. 2012;(18)508-16.

16. Vishnevskij VA, Fedorov AV, lonkin DA, Zhavoronkova
OI. Oslozhnenija radiochastotnoj termoabljacii zlokachestvennyh no-
voobrazovanij pecheni. Hirurgija. 2010;(2):18-29. (In Russ)

Ajpec 1151 KOPppPeCHOHAeHIUH

246046, Pecry6uika Benapycs,

r. 'omens, yi. MeauuuHckas, 2,

VYupexaenune «'oMenbckuii 001aCTHOH KIMHUYECKUHA OHKOJIO-
TMYECKHUH UCTIaHCep», OTJEIEHUE YIbTPa3ByKOBOM AMarHOCTUKU

Ten./axc: (232) 49-19-02+375 (232)49-19-16,

Ten. m006.:+375 29 6498091,

e-mail: kostyal99172@gmail.com

Mypaiuko Koncrantun JleoHnaoBuy

CaesieHus 06 aBTopax

Mypamko K.JI., Bpau Y3u oraeneHus yiabTpa3ByKOBOH Jua-
THOCTHKH YupexIeHust «['oMeNnbCkuii 00IaCTHON KIMHUYECKUH OH-
KOJIOTMYECKHH TUCTIaHCeP».

https://orcid.org/0000-0003-3997-7612

Copokut B.I'., Bpau peHTI€HIHI0BACKYIISIPHBIN XUPYPIUU OT-
nenenust yupexnaenuss ®TAOY BO PHUMY um. H.U. IMuporosa
Munsapasa Poccun, PO, r. Mocksa.

https://orcid.org/0000-0001-8402-4584

Address for correspondence

2 Meditsinsksya Street, 246046,

Gomel, Republic of Belarus,

Gomel Regional Clinical Oncology Center, Department of Ul-
trasound Diagnostics

Tel./fax: (232) 49-19-02+375 (232)49-19-16,

Tel. mob.: +375 29 6498091,

e-mail: kostyal 99172@gmail.com

Murashko Konstantin Leonidovich

Information about authors

Murashko K.L., physician at the Department of Ultrasound Di-
agnostics of the health institution "Gomel Regional Clinical Oncolo-
gy Center".

https://orcid.org/0000-0003-3997-7612

Sorokin V.G., surgeon at the Roentgen-endovascular Surgery
Ward, Pirogov Russian National Research Medical University
(RNRMU) Russian Federation, Moscow

https://orcid.org/0000-0001-8402-4584

Ilocmynuna 07.02.2020



