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Hepatocellular Carcinoma: Distinct Features

. The tumor develops in the context of well-known environmental risk
factors. The dominant role of HBV and HCV.

. The tumor Is strictly associated with chronic liver disease, mainly
cirrhosis.

. One of the few cancers not requiring histology for diagnosis in all
cases. Radiological diagnosis possible in cirrhotics and HBV patients.

. The sole solid cancer treatable by organ transplantation




Evolving Concepts in the Clinical Management
of Hepatocellular Carcinoma
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Figure 2: BCLC staging and treatment strategy
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Fomer A et al Cancer 2009;115:616-623

Treatment of Early HCC: the Initial Tumor Volume Predicts
Survival After Percutaneous Ablation

A retrospective study of 282 consecutive patients with a HCC within Milan criteria treated
at BCLC, Barcelona during a 15-yr period.
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Early Stage HCC: Survival after Resection Is Influenced
by Portal Hypertension and Bilirubin

Best candidates for resection : Solitary HCC <5 cm

Child-Pugh A: Low portal hypertension
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Raccomandazioni AISF per la gestione integrata del paziente con Epatocarcinoma

Scheda 3.

HCC (mrarfo dalla voce bibliografica 1).

Sistema di stadiazione secondo Barcelona Clinic Liver Cancer (BCLC) per il paziente con
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10 years later......!

Hepatacellular carcinoma
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The Barcelona Clinic Liver Cancer (BCLC) Staging
Classification for Hepatocellular Carcinoma

Performance Tumor volume,number
BCLC stage status and invasiveness Child-Pugh
0 < 2 cm vaguely nodular A
0 Single < 5 cm or 3 nodes A&B
< 3 cm each
0 Large/multinodular A&B
1-2 Vascular invasion and/or A&B
extrahepatic spread
34 Anyoithe sbow C

Forner et al, Sem liver Dis 2010;30:61-74



What are ablations goals?

Primary goal is to eradicate all viable malignant cells
within a designated target volume

Tumor ablation therapies are intended to include at
least a 0.5—1.0-cm ablative margin of normal tissue

Extend survival, when possible
Being less invasive as possible

Palliate symptomatic cancer (bone mets — pancreas)



Percutaneous Ablative Therapies to Treat Very Early/Early
Hepatocellular Carcinoma (HCC)

Percutaneous ethanol iniection

Acetic acid injection Chemical ablation

Hot saline injection

Radiofreguencx
MICIOWaVES —  Thermal ablation

Cryoablation
Laser
HIFU

\
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Irreversible electroporation

heaiate e ey . New non chemical/non thermal




Brief history of ablation

1986: PEI

Tito Livraghi, MD « Davide Festi, MD « Franco Monti, MD + Andrea Salmi, MD
* Claudio Vettori, MD

1990

US-guided Percutaneous Alcohol

Injection of Small Hepatic and =
Abdominal Tumors! -Cryo

PSIT : :
PAI Laser

2000: RF 2009: MW




» Se Si puo raggiungere
un bersaglio ™%°%.
neoplasticoconunago ¥ 4
per eseguire una FNB,
perche non provare ad
Iniettare un agente
tossico  nel Suo
Interno?



1986

Tito Livraghi, MD « Davide Festi, MD » Franco Mooti, MD = Andrea Salmi, M1
# Claudio Vettarl, MDD

US-guided Percutaneous Alcohol
Injection of Small Hepatic and
Abdominal Tumors!
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PEIl: indications
HCC Aw'mf: nimsrsase, T ,ses
Patients on Child class A-B9

Hypervascular lesions

*Not infiltrating lesions
eLesions near to great vessels
Lesions near to hollow organs

eSmall lesions near to the gallbladder

Lesions technically difficult to treat
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Limitations of Ethanol Injection

Inhomogeneous Intratumoral septa Extracapsular spread
perfusion Satellite nodules




Radlofrequency Ablatlon

e High-frequency current R
Is delivered through an _ S
electrode in the lesion A
and causes ionic
agitation, friction and : =
tissue heating. The latter | =
causes cellular e KEEREE
deydratation resulting in

coagulative necrosis .




1. World J. Surgery 2006;30:992-9; 2. Gastroenterology 2008, 134:1908-16; 3. Ann. Surgety 2009:250:922-8

Radiofrequency Ablation of Very Early HCC
in Child-Pugh A Cirrhosis

Study Period, Retrospective Collection, Yr 1995-2006

Patients Enrolled/Treated, n 232/218

Sustained Complete Response (31 mo.) 214 (98.1%)

Perioperative Mortality, n 0

Major Complication, n 4 (1.8%)

Five Year Survival: All Patients 68.5%
Candidates to Resection 68.0%

Livraghi et al, Hepatology 2008;47-82-89
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BIVIC Gastroenterology

Fesearch article

Meta-analysis of percutaneous radiofrequency ablation versus
ethanol injection in hepatocellular carcinoma

Carmen Bouza®, Teresa lLLopez-Cuadrado, Raimundo Alcazar, Zuleika Saz-
Parkinson and Jose Maria Amate

» Superiority of RFA versus PEIl in patients with
relatively preserved liver function and early
stage in non- surgical HCC

+ A) survival #

* B) local control 4

 C) adverse events §,

* D) overall cost-effectiveness 2 3



Microwave Ablation

AL

Electromagnetic microwaves heat matter by agitating
water molecules in the surrounding tissue, producing
friction and heat, thus producing cellular death via
coagulative necrosis

30 MHz to 30 GHz

14-gauge mini-chocked water-
cooled antenna




Microwave Ablation
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Similarities : RF and MW

e Both RF and MW induce cell
destruction via direct effects of heat

e Cell death: 40-50 ° C for 6 minutes,
almost Instantaneous above 60°C

e Goal: to efficiently translate energies
Into heat



Advantages of MW on RF

DALE S 02-05-"12
ALK MQNZA ((((( 18:41:44

Rapid tissue heating that reduces the al
problem of heat sinking, allowing to treat '
lesions close to the vessels

Higher tissue temperatures (>150°C)

Ts.0bM RI7.D 646 c110 e e

Shorter ablation time hsamsrenss prosesois

02-05=-"12
ALGKAD HONZA (RADIDLDGIA] 18:55:42
201: 101 ;2 f

Heating of tissue without the thermal P
conductivity dependance

Absence of current flowing through the
body and so no needs of grounding pads
(no risk of skin burns)

o s P R [ -




RF vs MW




Microwaves create larger ablations than radiofrequency when controlled for
power in ex vivo tissue. Med Phys. 2010

Andreano A, Meloni MF,




HCC: RF or MW ?

a. Size (<2cm =RF; >2cm =MW
b. Site (heat sink effect, risk structures)
c. Base-line echostructure

d. Morphology iy




Post-ablation syndrome

Transient self-limiting symptom or signh complex of low- grade

fever and general malaise
24h 1 week 40 days

a) Fever (38°C) for very short
time

b) Less pain in superficial
lesion or close gallbladder

c) Less than expectance of
pleural and abdominal
effusion

d) Hematuria for hemolysis
some hours post ablation

MW PAS is similar to RF PAS



Sustained Complete Response and Complications
Rates After Radiofrequency Ablation of Very Early

Hepatocellular Carcinoma in Cirrhosis: Is Resection
Still the Treatment of Choice?

Tito Livraghi,! Franca Meloni,! Michele Di Stasi,? Emanuela Rolle,* Luigi Solbiati,* Carmine Tinelli,> and Sandro Rossi®

e  Multicentric study: october 2005-june 2006
. 218 patients (100 operable)
5 Centers : 1 Internal Medicine 2 gastroenterology and 2 radiology

departments
« Complete Response 97.2 %
* Perioperative mortality 0%
 Major Complications 18%
 Seeding 0.4 %
3-S5y survival 76-55 %
* Operable subgroup 89-68 %

*Hepatology 2008



Sustained Complete Response and Complications
Rates After Radiofrequency Ablation of Very Early

Hepatocellular Carcinoma in Cirrhosis: Is Resection
Still the Treatment of Choice?

Tito Livraghi,! Franca Meloni,! Michele Di Stasi,2 Emanuela Rolle, Luigi Solbiati,* Carmine Tinelli,’ and Sandro Rossi®

e This data indicated that RFA can be
considered the treatment of choice for
patients with single HCC < 2.0 cm,

even when surgical resection is possible

*Hepatology 2008



Percutaneous thermal therapies:
limIts
e Percutaneous
thermal therapies
are limited by the
guality of 1maging
guidance and by

complex anatomy

and difficult access.
- 87 & ,@.r “y —
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Electronic Devices




Management of Hepatocellular Carcinoma Requires
a Multidisciplinary Approach




	Slide Number 1
	Slide Number 2
	Slide Number 3
	 BCLC staging
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	What are ablations goals?
	Slide Number 13
	Slide Number 14
	C’era una volta…
	Slide Number 16
	PEI: indications�HCC
	PEI
	Radiofrequency Ablation
	Slide Number 20
	Slide Number 21
	Slide Number 22
	 
	Microwave Ablation ��
	Microwave Ablation
	Similarities : RF and MW
	Advantages of MW on RF
	Slide Number 28
	 �Microwaves create larger ablations than radiofrequency when controlled for power in ex vivo tissue. Med Phys. 2010�Andreano A, Meloni MF, 
	HCC: RF or MW ?
	�Post-ablation syndrome �Transient self-limiting symptom or sign complex of low- grade fever and general malaise �24h 1 week 40 days� 
	 Sustained Complete Response and Complications Rates After RFA of Very Early HCC in Chirrosis: �Is Resection Still the Treatment of Choise?*�T.Livraghi, F Meloni, M di Stasi, E Rolle, L Solbiati, C Tinelli and S Rossi��  
	 Sustained Complete Response and Complications Rates After RFA of Very Early HCC in Chirrosis: �Is Resection Still the Treatment of Choise?*�T.Livraghi, F Meloni, M di Stasi, E Rolle, L Solbiati, C Tinelli and S Rossi�
	  Percutaneous thermal therapies:�limits
	Electronic Devices
	Slide Number 36

