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Primary Treatment Modality 
Used

Primary Treatment Modality 
Used

TACE
48.2%

RFA
1.5%

Surgery
11.2%

Chemotherapy
7.5%

Radiotherapy
2.1%

Conservative
treatment

29.5%

n=1,078

Courtesy to Joong-Won Park, MD, National Cancer Center
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Percutaneous Ablation =
Radiofrequency (RF), Ethanol (PEI)
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Radiofrequency ablation
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Radiofrequency (RF) Ablation Radiofrequency (RF) Ablation 
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Emission of RF Waves

Ionic agitation

Tissue Heating

COAGULATION NECROSIS

RADIOFREQUENCY ENERGY
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Frictional
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Conductive Heating Over Time







THERMAL LESION WITH 4 C.M. 
ABLATION IN COW’S LIVER





Non-surgical
No GA
No incision, scar
1 night admission
Repeatable
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Small HCC (less 
than 4 or 5 cm
Single or few 
nodules 
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Single or few Single or few 
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Br J Surg. 2005 Oct;92(10):1248-54.
Adverse effects of radiofrequency ablation of liver tumours in the Netherlands.

Br J Surg. 2005 Oct;92(10):1248-54.
Adverse effects of radiofrequency ablation of liver tumours in the Netherlands.

A total of 19 major complications occurred 
after ten procedures, including biliary tract 
damage (seven patients), liver failure (four), 
hepatic abscess (three), peritoneal infection 
(two), intrahepatic haematoma (one), hepatic 
artery aneurysm (one) and pulmonary 
embolism (one). Twenty-four minor 
complications were related to concomitant 
partial hepatectomy or laparotomy. The 
overall complication rate was 20.3 per cent 
and the rate of complications related directly 
to RFA was 9.8 percent

A total of 19 major complications occurred A total of 19 major complications occurred 
after ten procedures, including after ten procedures, including biliarybiliary tract tract 
damagedamage ((seven patientsseven patients)), , liver failure liver failure ((fourfour)), , 
hepatic abscess hepatic abscess ((threethree)), peritoneal infection , peritoneal infection 
((twotwo)), , intrahepaticintrahepatic haematomahaematoma ((oneone)), hepatic , hepatic 
artery aneurysm artery aneurysm ((oneone) ) and pulmonary and pulmonary 
embolism embolism ((oneone).). TwentyTwenty--four minor four minor 
complications were related to concomitant complications were related to concomitant 
partial partial hepatectomyhepatectomy or or laparotomylaparotomy. . The The 
overall complication rate was 20.3 per cent overall complication rate was 20.3 per cent 
and the rate of complications related directly and the rate of complications related directly 
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Treatment efficacy of radiofrequency ablation of 338 patients with hepatic 
malignant tumor and the relevant complications.

World J Gastroenterol. 2005 Oct 28;11(40):6395-401. 

Treatment efficacy of radiofrequency ablation of 338 patients with hepatic 
malignant tumor and the relevant complications.

World J Gastroenterol. 2005 Oct 28;11(40):6395-401. 

The major complication rate in this 
study was 2.5% (14 of 565 procedures), 
which consisted of 5 hemorrhages, 1 
colon perforation, 5 injuries of adjacent 
structures, 2 bile leakages, and 1 skin 
burn. 

The major complication rate in this The major complication rate in this 
study was 2.5%study was 2.5% ((14 of 565 procedures14 of 565 procedures)), , 
which consisted of 5 hemorrhages, 1 which consisted of 5 hemorrhages, 1 
colon perforation, 5 injuries of adjacent colon perforation, 5 injuries of adjacent 
structures, 2 bile leakages, and 1 skin structures, 2 bile leakages, and 1 skin 
burnburn. . 



RFA-needle tract seedingRFA-needle tract seeding

Cooled-tip needle
12 seeds/1314 cases/ 2542 nodules 
(0.9%)
Risk factors= previous biopsy              
(Livraghi Br J Surg 2005;92(7):856)
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RFA  vs Ethanol 
vs Other energy
RFA  vs Ethanol 
vs Other energy



RFA outcome is better than 
ethanol, acetic, and microwave



RFA vs PEI (alcohol injection)RFA vs PEI (alcohol injection)

Local recurrence-free Survival Rate (year) P = 0.002

Lencioni et al, Radiology , July 2003
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Outcome;Long-term study-JapanOutcome;Long-term study-Japan

Tateishi Cancer 2005;103(6):1201
1000 RFA in 2140 HCC in 664 patients
Major complication 4%, 1.9%/session
Minor complication 1.7%, 0.8%/session
Survival (1-5Y)= 95,86,78,67,38%
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Long-term study- USLong-term study- US

MD Anderson 194 patients
3.3 cm
Survival 1,3,5 Y= 84.5, 68.1, 55.4%
Local recurrence 4.6%
Complication 12%
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RFA vs SurgeryRFA vs Surgery

Samsung, Korea
Non RCT, 55 vs 99 patients
Similar in rate of metastasis, 
survival, recurrence free
Slightly higher local recurrence              
(J Clin Gastroenterol 2005;39(3):247
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Dr. Lencioni and Dr. Laura Crocetti, from the University of Pisa, conducted a case-control 
study comparing the two treatment modalities in patients with small uninodular

hepatocellular carcinomas (HCC) and well-compensated liver cirrhosis. They presented 
their findings Friday at the Society of Interventional Radiology's annual meeting in Toronto.

Dr. Lencioni and Dr. Laura Crocetti, from the University of Pisa, conducted a case-control 
study comparing the two treatment modalities in patients with small uninodular

hepatocellular carcinomas (HCC) and well-compensated liver cirrhosis. They presented 
their findings Friday at the Society of Interventional Radiology's annual meeting in Toronto.

38 patients underwent hepatic
resection and 124 underwent RF
ablation. The tumors were no larger
than 5 cm in diameter.

In the surgical resection group, overall 
survival rates were 89% at 1 year and 
65% at 3 years. Corresponding rates 
were 97% and 72% in the RF ablation 
group.

3838 patientspatients underwentunderwent hepatichepatic
resectionresection andand 124124 underwentunderwent RFRF
ablationablation.. TheThe tumorstumors werewere nono largerlarger
thanthan 55 cmcm inin diameterdiameter..

In the surgical resection group, overall In the surgical resection group, overall 
survival rates were survival rates were 89%89% at 1 year and at 1 year and 
65%65% at 3 yearsat 3 years. . Corresponding rates Corresponding rates 
were were 97%97% and and 72%72% in the RFin the RF ablation ablation 
groupgroup..



The 1-, 2-, 3-, and 4-year overall survival rates for the 
PLAT group and the surgical resection group were 94.4%, 
79.8%, 68.6%, 65.9% and         93.3%, 82.3%, 73.4%, 64.0%,
respectively. The corresponding disease-free survival 
rates for the 2 groups were 90.8%, 68.6%, 59.8%, 48.2% 
and 86.6%, 76.8%, 69.0%, 51.6%, respectively. There were 
no significant difference between the 2 groups in the 
overall survival and disease-free survival rates. Also, 
there was no significant difference in the overall and 
disease-free survival rates between the 2 groups by 
analyzing tumors smaller than 3 cm, and between 3.1 and 
5 cm, respectively 

Major complications happened significantly more often 
after surgical resection than PLAT (50 of 90 versus 3 of 
71, P < 0.05). Significant postoperative morbidity included 
liver failure (n = 2), gastrointestinal bleeding (n = 2), 
moderate/severe ascites (n = 27), and persistent jaundice 
for more than 30 days after surgery (n = 19). 
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and 86.6%, 76.8%, 69.0%, 51.6%, respectivelyand 86.6%, 76.8%, 69.0%, 51.6%, respectively. . There were There were 
no significant difference between the 2 groups in the no significant difference between the 2 groups in the 
overall survival and diseaseoverall survival and disease--free survival ratesfree survival rates. . Also, Also, 
there was no significant difference in the overall and there was no significant difference in the overall and 
diseasedisease--free survival rates between the 2 groups by free survival rates between the 2 groups by 
analyzing tumors smaller than 3 cm, and between 3.1 and analyzing tumors smaller than 3 cm, and between 3.1 and 
5 cm, respectively 5 cm, respectively 

Major complications happened significantly more often Major complications happened significantly more often 
after surgical resection than PLATafter surgical resection than PLAT ((50 of 90 versus 3 of 50 of 90 versus 3 of 
71, 71, PP << 0.050.05). ). Significant postoperative morbidity included Significant postoperative morbidity included 
liver failure liver failure ((n n = = 22)), gastrointestinal bleeding , gastrointestinal bleeding ((n n = = 22)), , 
moderatemoderate//severe severe ascitesascites ((n n = = 2727)), and persistent jaundice , and persistent jaundice 
for more than 30 days after surgery for more than 30 days after surgery ((n n = = 1919). ). 
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Combined ModalitiesCombined Modalities

TACE followed by RFA
RFA followed by TACE
Ethanol and RFA
RFA followed by Surgery
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Pre RFA with alcohol injection
Better in Survival

Size?



TOCE 
followed by RF

3 wks
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RF for 9 M.post
TOCE recurrence
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RFA in  recurrence post 
Hepatectomy

RFA in  recurrence post RFA in  recurrence post 
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Intervention before 
Liver transplantation?

Intervention before 
Liver transplantation?



Controversy 
TOCE before Liver transplantation
Good responding TOCE leads to good outcome OLT

Drop-out cases
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Principle of TACE
(transarterial chemoembolization)

Dual blood supply of the liver
Lipiodol + chemoembolization
Superselective angiography technique
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Blood Supply of HCCBlood Supply of HCC

Developmental stageDevelopmental stageDevelopmental stage
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Segmental TACE:
Therapeutic Effects
Segmental TACE:
Therapeutic Effects

Long-term survival rates
1 yr (100%), 3 yr (73%), 5yr 
(53%)

Local recurrence rates
1 yr (18%), 5yr (33%)

LongLong--term survival ratesterm survival rates
1 yr (100%), 3 yr (73%), 5yr 1 yr (100%), 3 yr (73%), 5yr 
(53%)(53%)

Local recurrence ratesLocal recurrence rates
1 yr (18%), 5yr (33%)1 yr (18%), 5yr (33%)

Matsui O, et al. Radiology 1993
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Randomized Controlled TrialsRandomized Controlled Trials
Barcelona Clinic Liver Cancer Group (Llovet et al.)

Lancet 2002; 359:1734-1739
Untreated HCC not suitable for curative treatment (SN, <5cm; MN, x3, <3cm)
Dx criteria: Bx, two imaging studies & AFP
Exclusion criteria

Child C, old age >75, active GI bleeding, encephalopathy, refractory ascites, 
angioinvasion(incl. segmental), extrahepatic spread, portosystemic shunt, 
hepatofugal blood flow, renal failure, endstage tumoral disease

903 pts registered 112 randomized
37 arterial embolization (gelatin sponge)
40 chemoembolization (lipiodol+doxorubicin, followed by embolization)
35 control treatment

Primary endpoint: survival, secondary endpoint: treatment response
Study population

Mostly HCV: 95/112
SN 30; MN 80; DH 2
Ascites 26; abdominal pain 13; constitutional syndrome 6
PT: >70%, bilirubin <29.1 mmol/L, albumin >3.3g/dL
Main tumor size < 6cm, bilobar disease 55
Child A 79, Child B 33
Okuda stage I 73, stage II 39
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35 control treatment35 control treatment
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Randomized Controlled TrialsRandomized Controlled Trials

Barcelona Clinic Liver Cancer Group (Llovet et al.)
Lancet 2002; 359:1734-1739
Results

Survival (1, 2, 3 year)
• Embolization : 75% 50% 29%
• Chemoembolization : 82% 63% 29%
• Control : 63% 27% 17%

Treatment response (at 6 month)
• Responders (n=30) : 96% 77% 47%
• Non-responders : 65% 41%

Portal vein invasion during follow-up
• Chemoembolization : 17%
• Control : 58%

No differences in hepatic insufficiency, extrahepatic spread
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Lancet 2002; 359:1734Lancet 2002; 359:1734--17391739
ResultsResults

Survival (1, 2, 3 year)Survival (1, 2, 3 year)
•• EmbolizationEmbolization :: 75%75% 50%50% 29%29%
•• ChemoembolizationChemoembolization :: 82%82% 63%63% 29%29%
•• ControlControl :: 63%63% 27%27% 17%17%

Treatment response Treatment response (at 6 month)(at 6 month)
•• Responders (n=30)Responders (n=30) :: 96%96% 77%77% 47%47%
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