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Introduction

ÅSurgery is the treatment of choice for hepatocellular carcinoma 

(HCC)

Å70%-90% are unsuitable for surgery due to extensive intrahepatic 

tumor involvement, extrahepatic disease and poor liver reserve

ÅAblations, transarterial chemoembolization (TACE) and 

transarterial radioembolization (TARE) are common locoregional 

therapies in HCC



BCLC Staging System 2022



Indian J Radiol Imaging 2022;32:540ï554

J Clin Interv Radiol ISVIR:2020;4:98ï106

J Clin Interv Radiol ISVIR:2020;4:175ï183



INASL Guidelines

Indian National Association for Study of the Liver (INASL) Task Force

J Clin Exp Hepatol 2024;14:101269J Clin Exp Hepatol 2020;10:43-80



Use of Y90 TARE for stage B2 should be individualized; Use for B3 and C1 stage

INASL-BCLC Staging System

J Clin Exp Hepatol 2024;14:101269



Å 28th September, 2018

Å IR Clinic Foundation Day

Å First IR Clinic in a public institution

Å IR Clinic on two days in a week: 

Monday and Friday

Å Longitudinal care to our patients



Ablative Therapies

ÅChemical Ablation

    -Ethanol 

ÅThermal Ablation

   -Radiofrequency ablation (RFA)

   -Microwave ablation (MWA)

   -Cryoablation (CA) (first time in 

India)

ÅNonchemical Nonthermal Ablation

   -Irreversible electroporation (IRE) 

(first  time in India)

Å Ablation involves the use of chemicals, 

thermal or non-thermal energy 

delivered via electrodes directly to the 

tumor to achieve necrosis

CA
RFA/

MWA



Percutaneous Ethanol Injection (PEI)

ÅSeminal technique, 95% ethanol is injected by 

a non-cutting needle introduced directly into 

tumor under US/CT guidance 

ÅNonselective intracellular protein denaturation 

and cellular dehydration causes coagulative 

necrosis

ÅSmall vessel thrombosis leads to ischemic 

tumor necrosis

ÅLocal recurrence rate is high



Radiofrequency Ablation (RFA)

ÅHigh frequency alternating current is passed into target 

tissue from electrode tip 

ÅCellular heating due to frictional heat after rapid oscillation 

of ions occurs

ÅNo significant difference for RFA and resection between 1- 

and 3-year overall survival, recurrence free survival and 

disease free survival but 5-year survival is lower with RFA

ÅSuffers from heat sink effect
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Å31 patients with 41 HCC observations

ÅAblation success rate was 80.5%, 

rest had tumor residue

ÅSurvival rate was 63.3% at one year

ÅComplication rate was 3.2%

Indian J Radiol Imaging 2013;23:139-44



Indian J Med Res 2017;146(Suppl):S30-S37

ÅRFA alone group (n=25) and RFA 

combined with ethanol (n=25)

ÅSurvival rate at 6 months, 84% in RFA 

alone group and 80% in combination 

group



Microwave Ablation (MWA)

ÅMicrowaves are electromagnetic waves with a frequency >900kHz, usually 

2450 MHz

ÅWater molecules act as an electric dipole and align to the changing field lines

ÅNeighboring macromolecules are heated by convection

ÅShorter duration of therapy

ÅLess pronounced heat-sink effect

ÅHigher temperature at target tissue
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Cryoablation

ARGON

HELIUM

Effect Joule-
Thomson

Cooling via rapid expansion, oblong ice ball is formed in the 

tumor, no collateral damage



Mechanism
Å Coagulation necrosis 

of tissue by rapid 

freeze and slow thaw

Å Direct cell injury due 

to crystallization of 

water molecules

Å Interruption of the 

local microcirculation

Å Induction of apoptosis 

in the periphery of the 

lesion



58-year-old male, ethanol related cirrhosis
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J Clin Exp Hepatol 2021;11:305-311

Å9 patients with 10 tumors

ÅTechnical success in all patients

ÅComplete response in 7 (77.8%) 

patients

ÅNo complications

ÅNo local tumor progression or death in 

the follow-up period of 3-12 months



Eur Radiol 2021;31:5400-5408

There is no significant 

difference in the OS and 

LR (at 1 year and 3 

years) following ablation 

of very early and early 

HCC with RFA, MWA, 

and CA.



4th September, 

2014 at 11am

First Irreversible Electroporation (IRE)



Courtesy: Angiodynamics



Irreversible Electroporation (IRE)
Å Irreversible electroporation (IRE) is a non-thermal 

technique

Å Delivery of 70 microsecond ultrashort pulses of 

high voltage (1500-3000V) using parallel probes

Å Creates irreversible pores in cell membrane

Å Apoptotic induced cell death occurs

Å Connective tissue framework and vital structures 

are not damaged

Å No heat sink effect

Cell

Electrical Field
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Accuracy 

and 

Precision



Hepatic Lesions

ÅPerivascular (within 0.5cm) and peribiliary (within 1cm) lesions

    -perihilar central location/ segment 1 lesion

ÅSubcapsular lesions close to diaphragm or digestive tract

    Prevent collateral damage/ Incomplete thermal ablation



Å Retrospective study over three years (2014-2017)

Å 21 HCCs in 21 patients with cirrhosis were treated with IRE

Å Diagnosis of HCC was based on American Association of Study 

of Liver Diseases (AASLD) guidelines

Å Choice of IRE was based on tumor location

Cardiovasc Intervent Radiol 2019; 42: 584-90

SIR 2018



Å Subcapsular or exophytic : 8, Perivascular : 10, Peribiliary : 3

Å Child-Pugh Class A : 16 patients, Child-Pugh Class B : 5 patients

Å BCLC stage A: 17 (81%), stage C: 4 (19%)
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Å Local tumor progression: 5 patients 

(24%)

ÅMedian time for LTP: 4 months 

(range 3-4 months)

ÅMedian local tumor progression free 

survival (PFS): 7 months (range 3-

30 months)

Å 6-month PFS: 71.4%



Case : 72-year-old female, HCV cirrhosis, 1X2cm 

Arterial phase CT

Venous phase CT



Antero-lateral Approach: Multiple parallel oriented probes were 

inserted for IRE



No significant arterial or venous injury

Arterial phase CT

Venous phase CT



Eur Radiol 2021;31:6511-6521

The pooled OS and PFS at 6, 12, and 

24 months for all the tumor types was 

93.28% and 79.72%, 81.29% and 

64.19%, and 61.47% and 49.05%, 

respectively

 Å HCC was associated with a 

better OS at 12 and 36 months 

Å The overall complication rate 

was 23.7%, with major 

complications (SIR grade C-F) 

comprising 6.9%


