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WORLDWIDE 
 

The #2 Cancer Killer 
 

  
  

Hepatocellular Carcinoma 



Overall cancer 
deaths    18% 

HCC Deaths    40% 



Hepatocellular Carcinoma 

 
HEPATITIS C VIRUS 



Hepatocellular Carcinoma 



Hepatocellular Carcinoma 



Surveillance 

       High risk groups must undergo       
surveillance imaging 

 
 



Surveillance 

Ultrasound every 6 months 
 

Multiphasic CT or MRI 
 

AFP? 



Diagnosis 



Barcelona-Clinic Liver Cancer (BCLC) 



Barcelona-Clinic Liver 
Cancer (BCLC) Staging 
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Barcelona-Clinic Liver Cancer (BCLC) 



Early 



Early 

RESECTION 
 

Solitary Tumors 
Very Well Preserved Liver Function 



Early 

LIVER TRANSPLANTATION 
 

Solitary Tumors ≤ 5 cm 
≤3 Nodules ≤ 3 cm 

Advanced Liver Dysfunction 



Early 



Early 

RADIOFREQUENCY ABLATION 
 

Early Stages 
Not Suitable for Surgery 



Radiofrequency Ablation 

Heat destroys cells 
 

 
 















Intermediate 



Intermediate 

TRANSARTERIAL 
CHEMOEMBOLIZATION 

 
Multinodular 
Unresectable 



Chemotherapeutic agents 
 Embolization with particles 

TACE 



TACE 

CISPLATIN 
DOXORUBICIN 
MITOMYCIN C 

 
VEHICLE 



TACE 



TACE 



TACE 



TACE 



 
META-ANALYSIS OF 7 RCT 

 
Overall Survival 20 mo vs 16 mo 

Cisplatin or doxorubicin 
 
 

TACE 

Hepatology 2003; 37: 429-442 



TACE: First line therapy for 
intermediate HCC 

 
Child-Pugh A or B7 



Child-Pugh B8, B9, or C 
Macrovascular invasion 

Extrahepatic spread 
Cancer symptoms 

 

CONTRAINDICATIONS 



TACE 

COMPLICATIONS 
 

Acute hepatic failure (7.5%)  
Ascites (8.3%) 

Post-embolization syndrome-extended stay (4.6%) 
Liver abscess (1.3%)  

Upper GI bleeding (3%)  
Acute Renal Failure (1.8%)  

Encephalopathy (1.8%)  

Marelli, Cardiovascular & Interventional Radiology 2007; 30:6-25. 



TACE 

POST-EMBOLIZATION 
SYNDROME:  

up to 90% 
Nausea, vomiting, pain, fever  
Admission for supportive care  

Ischemia and inflammatory response  
 

Leung, JVIR 2001; 12: 321-326  



TACE  2.0 
 

Sustained intra-tumoral 
concentration 

 
Minimal systemic exposure 

 



    Highly sulfonated,    
hydrogel modified PVA 
embolic microsphere 

 
    FDA approved embolic 

for treatment of 
hypervascularized tumors 
or AVM’s 

 
    Drug loading is off-label 

use 
 

 

Drug-Eluting Beads 



 

Drug-Eluting Beads 



Cardiovasc Intervent Radiol 2010; 33: 41-52 



Varela et al., J of Hepatology 2007; 46: 474-481. 

Drug-Eluting Beads 

Slower release 



Varela et al., J of Hepatology 2007; 46: 474-481. 

Maximum and sustained 
intratumoral concentration 

 
 

 

Drug-Eluting Beads 



Varela et al., J of Hepatology 2007; 46: 474-481. 

Drug-Eluting Beads 

Slower release 

Lower systemic 
exposure 



 
 
Maximum and sustained 
intratumoral concentration 

 
Minimal systemic exposure 
 

 

 

Drug-Eluting Beads 



Drug-Eluting Beads 

Reduced liver 
toxicity 

Trend toward better 
tumor response 

Cardiovasc Intervent Radiol 2010; 33: 41-52 

Fewer adverse 
events 



COMPARED TO TACE: 
Increased local concentration 
Negligible systemic toxicity 

EASL 2012 

Drug-Eluting Beads 



COMPARED TO TACE: 
Reduced liver toxicity 

Reduced adverse events 
Trend toward better 

antitumoral effect 
 

EASL 2012 

Drug-Eluting Beads 



Drug-Eluting Beads 



Drug-Eluting Beads 



35μ diameter 
Yttrium90 
Beta 0.93MeV 
64.1hrs half life 
Penetration 
         2.5mm mean 
          11mm max 

• 20-40 µm glass or resin beads 
• Loaded with 90Y 
• β emitter 0.93 MeV 
• 64.1 hour half life 
 



90Yttrium Microspheres 



 
GI ulcer 

Acute Pancreatitis  
Radiation Pneumonitis  

Acute Gastritis 
Radiation Hepatitis 

90Yttrium Microspheres 

 COMPLICATIONS 



Internal Radiation 
 
 

Promising anti-tumoral 
results 

Safe profile 
Further research trials are 

needed 
 

EASL 2012 



TTP: 90Y significantly 
outperformed TACE (8 
vs 13 mos) 

TACE: more pain, higher 
transaminase elevation 

Cohort comparison with TACE in 245 patients 

90Yttrium Microspheres 



Survival: No difference 

90Yttrium Microspheres 



Intermediate 
 

Segmental:  Drug-Eluting Beads 
 

Lobar:  90Yttrium Microspheres 
 



Advanced 



In 2006: No systemic therapy 
 

2007: SHARP Trial 
 

Placebo  Sorafenib 
7.9 mo  10.7 mo 

p=0.00058 

Advanced 



SORAFENIB 
A Multi Tyrosine Kinase Inhibitor 

 
BCLC C:  9.5 mo (vs 6 mo) 

 
  
  

Advanced 



SORAFENIB: 
Advanced HCC 

Or 

Failed Arterial Tx 

EASL 2012 

Advanced 



TACE discouraged in 
patients with 

macroscopic invasion 

EASL 2012 

Advanced 



Child-Pugh A, BCLC C:  
Safe 
Survival 10.4 months 

Gastroenterology 2010; 138: 52-64 

291 patients 

Advanced 

 9
0Y 



HCC Increasing Worldwide 
Surveillance 

Referral to Transplant Center 
Early: Surgery, Ablation 

Intermediate: TACE or 90Y 
Advanced: Sorafenib 

 
  
  

Conclusions 



Thank You 



UNOS T3         T2 

TACE        90Y 
 
31%  58% 
 
 p=0.023 
 

Cohort comparison of 86 T3 patients 

Downstaging 
 



Branch/Lobar PVT: 90Y 
safe, favorable tumor 
response rates 

Hepatology 2008; 47: 71-81 

Portal Vein Thrombosis 
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