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CRLM versus HCC? 

„different underlying diseases and 
 different tumor biology“ 

Baustelle Leber bei Tumorpatienten 



Interventionelle Onkologie 
Leber 

 

• Transcatheter therapies 
– Transarterial bland 

embolization 
– Transarterial 

chemoembolization 
– Intraarterial 

chemoperfusion 
– I-131 lipiodolization 
– Y-90 radioembolization 
– Drug-eluted embolization 
– Chemosaturation 

• Percutaneous therapies 
– Ethanol injection 
– Acetic acid injection 
– Cryoablation 
– Laser 
– Radiofrequency ablation 
– Microwave 
– Light activated therapy 
– High focused US 
– Electrolytic therapy 
– Irrev. Electroporation 
– Cyberknife 

palliative 
Therapien Potenziell kurative 

Therapien 
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 Kolorektales Karzinom: Mets 

Aktualisierung 2008 

Philippe.pereira@slk-kliniken.de 



3.5.16 Empfehlung 

Empfehlungsgrad 

0 
Eine RFA kann durchgeführt werden, wenn nicht resektable 
Lebermetastasen vorliegen oder der Allgemeinzustand des 
Patienten eine Resektion nicht zulässt, insbesondere nach 
vorangegangener Leberresektion. 
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568. (NICE), N.I.f.C.E., Radiofrequency ablation for the treatment of 
colorectal metastases in the liver. 2011: London. 
569. Kim, K.H., et al., Comparative analysis of radiofrequency 
ablation and surgical resection for colorectal liver metastases. J Korean 
Surg Soc, 2011. 81(1): p. 25-34. 
570. Mulier, S., et al., Radiofrequency ablation versus resection for 
resectable colorectal liver metastases: time for a randomized trial? Ann 
Surg Oncol, 2008. 15(1): p. 144-57. 
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National Institute for Health and Clinical Excellence
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RFA: 14-55% at 5 years 
for colorectal liver 

metastases 
 

„mainly due to  
patient selection 

criterias“ 



CRLM: Different clinical situations 
determine treatment aim and  

therapeutic strategy  

Primary resectable or 
abladable 

5y-OSR: 14-55% 



non resectable CRM: Patients’selection 
Approach Size of 

tumor 
Nb of 
tumor 

CEA EHD Varia 

Solbiati  2001 perc. >4.1cm n.s. - - - 

Gillams 2004     perc. >5cm >5 mets - significant - 

Abdalla 2004 iOP n.s. >3 mets n.s. - RF ablation* vs 
resection 

Berber 2005 iOP >5cm >3 mets >200ng/
ml 

n.s. 

Van 
Duijnhoven 
2006 

iOP >5cm n.s. - - metachronous & 
central location 

Aloia 2006 iOP >3cm n.s. - - RF ablation* vs 
resection 

Amersi 2006 Perc./lap. >3cm n.s. - - - 

Wang 2012 Perc >2.5cm n.s. - - Minimal margin 
5mm 

Vorführender
Präsentationsnotizen
Prognostischer Faktor: Tumorgröße, sonst Tumorzahl




5J.-Überleben nach RFA  
von nicht resektablen CRLM 
bei selektierten Patienten:  

14-55% 
 

„RFA versus Chirurgie 
und Vergleichstudien“ 



Author Entity Method Patients [n] 
Overall Survival 

p 
Local 

Recurrence 
[%] 

Complication 
[%] 2y [%] 3y [%] 5y [%] 

Aloia 2006  CRLM 
Surgery 150 n.a. 79 71 

0.001 
5 death 1 

RFA 30 n.a. 57 27 30 death 0 

Pawlik 2006 Sarcoma 

Surgery 35 n.a. n.a. n.a. 

0.19 

n.a. n.a. 

Surgery + RFA 18 n.a. n.a. n.a. n.a. n.a. 

RFA 13 n.a. n.a. n.a. n.a. n.a. 

Park 2007  CRLM 
Surgery 59 n.a. n.a. 48 

0.0002 
2 n.a. 

RFA 30 n.a. n.a. 19 9 n.a. 

White 2007  CRLM 
Surgery 30 100 82 65 

n.a. 
12 14 

RFA 22 100 28 0 59 4 

Leblanc 2008  Various 

Surgery 37 83 n.a. n.a. 

0.763 

5.4 11 

Surgery + RFA 28 68 n.a. n.a. 7.1 11 

RFA 34 75 n.a. n.a. 11.7 9 

Berber 2008 CRLM 
Surgery 90 n.a. n.a. 40 

0.35 
2 31.1 

RFA 68 n.a. n.a. 30 16 2.9 

Lee 2008 CRLM 
Surgery 116 n.a. n.a. 65.7 

0.227 
6.9 n.a. 

RFA 37 n.a. n.a. 48.5 29.7 n.a. 

Hur 2009 CRLM 
Surgery 42 n.a. 70 60 

0.026 
9.5 14.3 

RFA 25 n.a. 50.1 25.5 28 0 

Reuter 2009  CRLM 
Surgery 192 n.a. n.a. 23 

n.s. 
2 major 29 

RFA 66 n.a. n.a. 21 17 major 10 

McKay 2009 CRLM 
Surgery 58 n.a. n.a. 43 

0.021 
7 59 

RFA 43 n.a. n.a. 23 60 43 

Otto 2010* CRLM 
Surgery 28 n.a. 67 51 

0.721 
4 36.6; death 0 

RFA 82 n.a. 60 48 32 25; death 0 
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Comorbidities in RFA: MI, COPD, chronic liver dieases
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1. Mets in RFA-Group were non resectable because of comorbidity or 
too large resection 

2. Single RFA session 

3. Single RF-applicator for CRLM up to 3cm 

4. Only 12 minutes energy application & US-Monitoring !!! 

5. Some mets treated with RF were in „difficult locations“, R0 not 
possible 

Philippe.pereira@slk-kliniken.de 

Vorführender
Präsentationsnotizen
Langzeitergebnisse bei nicht-resektablen Patienten+++



Neither experimental nor case studies 
nor mixed studies nor escalation trial 

nor post marketing studies nor 
registry studies…… 
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Radioembolisation and CRLM 
as 3rd Line/Salvage Therapy 



In CVIR 2012 

Conclusions: Radioembolization offers a promising addition to BSC in 
treatment-refractory patients for whom there are limited options. Survival was 
prolonged and adverse events were generally mild-to-moderate in nature and 
manageable. 



MST: 10.0 months vs 7.3 mo. n.s. 



SIR-Spheres microspheres in 1st-line  
Treatment of CRLM 

Investigator n Treatment  ORR TTP/PFS Survival 
 
Gray  74 SIR-Spheres† + HAC   44% 15.9 mo 39% at 2 yr 
   HAC (FUDR)  18%   9.7 mo 29% at 2 yr 
 

van Hazel  21 SIR-Spheres† + 5FU/LV   91% 18.6 mo 29.4 mo 
   5FU/LV    0%   3.6 mo 12.8 mo 
 

Gray et al. Ann Oncol  2001. van Hazel et al. J Surg Oncol  2004  

HR 0.33;  P=0.025 P<0.0005 P<0.001 



Interventionelle Onkologie und CRLM 

RFA: Verbessertes Überleben mit geringer 
Toxizität, wiederholung möglich. 
RFA: Kurative Intention in selektierten 

Patienten (<3 oder <3.5cm) 
RFA: kurativ in Kombination mit SR bei 

primär nicht resektablen Patienten (10-25%) 
SIRT nur bei Chemorefraktären CRM 
SIRT in Kombination mit syst. CTx? 
TACE ? Drug eluted beads? Combined? 

 
 
 

Vorführender
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Einordnung
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J-HCC and RFA 
„HCC<3cm & CPT A/B“ 

Kokudo, N. and M. Makuuchi, Evidence-based clinical practice guidelines for hepatocellular 
carcinoma in Japan: the J-HCC guidelines. J Gastroenterol, 2009. 44 Suppl 19: 119-121 

Vorführender
Präsentationsnotizen
1.	Kokudo, N. and M. Makuuchi, Evidence-based clinical practice guidelines for hepatocellular carcinoma in Japan: the J-HCC guidelines. J Gastroenterol, 2009. 44 Suppl 19: p. 119-21.




NCCN (AASLD) and RFA 
„potentially resectable & CPT A/B“ 

Benson Al B et al., NCCN Hepatobiliary Cancers Clinical Practice Guidelines in Oncology. 
Journal of the National Comprehensive Cancer Network, 2009, Volume 7 (4): 350-391  
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Very early stage (0)  
Single< 2cm 
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Portal 
pressure, 
bilirubin 

Single  3 nodules 
<3cm 

 Associated 
diseases Increased 

No Yes 

Early stage (A) 
Single or 3 nodules < 3cm 

Child-Pugh A-B, PS 0 

 Intermediate stage (B) 
Multinodular 

Child-Pugh A-B, PS 0  

Advanced stage (C) 
Portal invasion  

Extrahepatic spread 
Child-Pugh A-B, PS1-2 

CURATIVE TREATMENTS PALLIATIVE TREATMENTS 

BSC RFA Resection LT RFA TACE Sorafenib 

HCC 

Terminal stage (D) 
Child-Pugh C 

PS 3-4 

Potential candidate 
for liver 
transplantation?  

No Yes 

Normal 

Forner et al Lancet 2012 Courtesy of Jordi Bruix 

BCLC and EASL 2012  
„resectable, 3 x <3cm and CPT A/B“ 

Vorführender
Präsentationsnotizen
mTOR inhibitors analysis



• Overall survival: RFA > PEI p<.05 

• Local relapse rate: RFA > PEI p<.05 

• 1-year DFS: RFA > PEI p<.05  
• 2-year DFS: RFA > PEI p<.05  
• 3-year DFS: RFA > PEI p<.05  Overall Survival 

Orlando A et al, Am J Gastroenterol 2009 

Vorführender
Präsentationsnotizen
6 PEI obtains complete tumour necrosis in approximately 80 % of tumours that measure less than 3 cm and obtains a 5-year survival rate over 50 % in subjects with compensated liver function.155,157 PEI is less effective on large tumours because of the presence of intratumoural fibrous septa that obstruct the diffusion of
the ethanol.155,157,158 The ablative performance of RFA is better and it has a higher response rate than PEI in tumours that measure more than 3 cm after fewer sessions.156,159 However, the main disadvantage is that adverse events are more common and more intense,160,161 which implies greater cost and more limited usage given that it is not recommended for subcapsular tumours or those adjacent to the gallbladder, hilum, heart or blood vessels. In recent years, ablation using PEI has been compared directly to ablation using RFA.162-166 The only benefits of RFA were associated with survival rates in a study in Japan166 (a result that was not obtained in European studies). Nevertheless, in all these trials, RFA demonstrated better ablation performance because it obtained a better complete response rate and a lower robability of local recurrence. Therefore, if we consider the current data, RFA is more effective than PEI in the local control of the disease, especially in tumours that measure more than 2 cm. RFA may be associated with increased survival rates for this particular group.Like surgical resection, the main disadvantage of percutaneous ablation is the high recurrence rate (80 % after ..
In brunello, only US, CT first at 12 mo., only study with only 1 HCC per patient (54/54), up to 20ml (the other <10ml), up to 4 sessions, however, in this study the number of patients with Child-Pugh class B cirrhosis was distinctively higher than in the other trials. Furthermore, in Brunello ’ s study there was no correlation between the rate of tumor response and the survival rate.  e : findings of Brunello ’ s study seem to indicate that patients in Child – Pugh A class are the better candidates for RF.




 
 

Germani et al, J Hepatology 2010 
Conclusion 
RFA seems to be a superior ablative therapy than PEI for HCC, particularly for 
tumours >2 cm. PAI did not differ significantly from PEI for all the outcomes 
evaluated. 

Conclusion 
Despite limitations, available evidence from adequate quality controlled studies 
support the superiority of RFA versus PEI in terms of better survival and local 
control of the disease for the treatment of patients with relatively preserved liver 
function and early-stage non-surgical HCC. 

Bouza C et al, BMC Gastroenterology 2009 

Conclusion 
The available data is sufficient to conclude that RF significantly improves survival, 
cancer-free survival and, in addition, reduces the percentage of local recurrence 
compared to PEI. 

Orlando A et al, Am J Gastroenterol 2009 

Level 1a Evidences: RFA > PEI/ PAI  
for early stage HCC in cirrhosis 



1. The tumor size and the presence 
of intratumoral septa prevented 
diffusion of the ethanol/acetoacid 
within the HCC 

2. RFA induces a safety ablation 
margin that causes necrosis of 
satellites at periphery and 
microscopic vascular invasions. 

Photo: Dr D. Cherqui RFA > PEI or PAI  
for early stage HCC 
in cirrhosis: Why? 

Vorführender
Präsentationsnotizen
PEI is less effective on large tumours because of the presence of intratumoural fibrous septa that obstruct the diffusion of the ethanol.



HCC <5cm or 3 x HCCs < 3cm 
RFA 

Total n=202 pats 
Resection 
Total n=224 pats 

Local recurrence rate 18%     0% 10%     0% 

3-year overall survival 80%   87%     71% 77%   86%     73% 

3-year “Disease free”            51%    64%            82%    69% 

Hospital stay  5.2 d*           19.1d* 

Cho et al, 2005 n=151 patients; Lu et al, 2006 with n=105 patients; Chen et al, 2006 with n=180 patients 

* p<.005 

percutaneous RF-Ablation  
versus liver resection 

Vorführender
Präsentationsnotizen
CHEN: A randomized control trial (RCT) has shown that RFA achieved survival rates similar to those achieved by resection (Table 1) [15]. Chen et al. conducted RCT on 180 patients with a solitary HCC ≤5 cm indicated to receive either percutaneous RFA or surgical resection [15]. This study showed that percutaneous RFA achieved the same overall and disease-free survival rates as surgical resection for patients with small solitary HCC. The 1- and 4-year overall survival rates after percutaneous RFA and surgery were 95.8%, 67.9% and 93.3%, 64.0%, respectively. The corresponding diseasefree survival rates were 85.9%, 46.4% and 86.6%, 51.6%, respectively. Recently, Huang et al. reported an RCT trial in which the 1-, 3-, and 5-year overall survival rates for the RFA group and the RES group were 86.96%, 69.57%, 54.78% and 98.26%, 92.17%, 75.65%, respectively. Overall survival and recurrence-free survival were significantly higher in the surgical resection group than in the RFA group (P = .001, P = .017). However, percutaneous RFA can be expected to have an advantage over liver resection in providing a better short-term postoperative result because local ablative therapy is a less invasive procedure [16–25]. 
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Vorführender
Präsentationsnotizen
Subcapsular HCCs were ablated by indirect puncture through nontumorous liver, and the neddle tract was coagulated
This study shows that the results of RFA for subcapsular HCCS are comparable to those of RFA of noncapsular locations.




RFA in HCC and pronostic factors: 
Size and number of HCC 
Tateishi R et al, J Gastroenterol 2009 

• N= 663 patients with HCC 
• Tumor size and number were stratified: 

– <2cm, 2.1-3cm, 3.1-4cm, 4.1-5cm, >5cm 
– 1, 2-3, 4-5, >5 HCCs 

 
• Multivariate Cox proportional 

Regression Analysis with tumor size and 
number as covariate 



RFA in HCC and pronostic factors: 
Tumorsize and number 

Tateishi R et al, J Gastroenterol 2009 

„The prognosis of patient worsened gradually as the number or 
size of HCC nodule increases. RFA can be applied beyong the 
conventional indications with increased risk of failure“ 



HCC und prognostische Faktoren: 
Tumorgröße und Anzahl  

Tateishi R et al, J Gastroenterol 2009 

Patients with 5y-OS > 40% presented with 

• maximum 3 HCCs 

• HCC size < 5cm  



• Major complications: 9.2% 
• Complete Ablation: 92,6% 
• Local tumor relapse (LTP): 22% 
• Median time for LTP: 4,6 Months 
• Overall survival: 

– 1-year OSR: 75,8% 
– 3-year OSR: 30,9% 
– 5-year OSR: 15,4% 

Clinical trial: Ablative therapy alone 
for 3cm>HCC>7cm 

Yin XY et al, Cancer 2009 



CT prior to RFA   

Monopolar RFA in HCC > 3cm 
Angio after RFA   

Courtesy of R. Lencioni 
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TACE-RFA > RFA alone for 
the treatment of HCC>3cm. 
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Evolving treatment paradigm in the 
palliative management of HCC: TACE, MKI 



Conventional TACE (cTACE) improved survival in 
intermediate-stage HCC> 24 months 

• 3-year OS: 262–29%1 

• Sustained overall response rate (ORR; 3–6 months): 351–39%2 

 

1. Llovet et al. Lancet 2002;359:1734. 2. Lo et al. Hepatology 2002;35:1164. 

Randomized, controlled trials (RCTs)1,2 
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1Bruix J, Sherman M. Hepatology. 2011;53:1020-2; 2Llovet JM, Bruix J. Hepatology 2003;37:429-442.;Oliveri RS et 
al. Cochrane Metaanalysis 2011 

TACE is standard of care for intermediate-
stage HCC1,2 as per BCLC  

Vorführender
Präsentationsnotizen
Bruix98: One TAE-session with consisting of embolisation with 1x1 mm gelatin cubes, combined with steel coil proximal occlusion in participants with unilobar disease. No chemotherapeutic agent was administered. Some participants were considered for additional sessions.
Doffol 2008: TACE plus tamoxifen regimen consisting of 1) injection of 50 mg epirubicin mixed with 15 ml lipiodol followed by embolization with gel-foam cubes. Repetition of TACE every 2 months until tumour stabilization; 2) a daily dose of 20 mg tamoxifen. 2. Control: A daily dose of 20 mg tamoxifen.
GETCH 1995: Experimental: TACE with cisplatin (70 mg) emulsified in iodised oil (lipiodol) followed by embolisation with gelatin sponge (Gelfoam) particles, repeated every 2 months for a total of four courses. 2. Control: no treatment.
Llovet TACE 2002:Experimental: One TACE-session at baseline with doxorubicin (bilirubin adjusted), lipiodol and mechanical obstruction. Repeated after 2 and 6 months, and then every 6 months. 2. Control: no treatment.
Llovet TAE 2002: Experimental: One TAE-session at baseline with gelfoam fragments, repeated after 2 and 6 months, and then every 6 months. 2. Control: no treatment.
Pelletier 1990:Experimental: TACE with doxorubicin (50 mg) followed by embolisation with gelatin sponge (Gelfoam) powder, repeated after 2, 6 and 12 months. 2. Control: no treatment.
Pelletier 1998:1. Experimental: TACE plus tamoxifen regimen consisting of 1) TACE with cisplatin (2 mg/kg), lipiodol, purified egg lecithin, Gelfoam particles plus 2) tamoxifen (20 mg twice daily). TACE repeated every 3 months during the first year, thereafter every 4 months. 2. Control: Tamoxifen (20 mg twice daily) and no treatment.
Akamatsu 2004:Experimental: TAE plus PTA regimen consisting of injection of lipiodol (8 ml) followed by dispersion of gelatin sponges. Next, either injection of ethanol (50 ml) or
insertion of radio frequency ablation electrode (40 to 160 kW for 720 s for nodules 2 cm and 1440 s for nodules 3 cm in diameter). 2. Control: PTA regimen consisting of either injection of ethanol (50 ml) or insertion of radio frequency ablation electrode (40 to 160 kW for 720 s for nodules 2 cm and 1440 s for nodules 3 cm in diameter).
Lo 2002: Experimental: TACE with cisplatin (median 10 mg), lipiodol, and gelatinsponge pellets, repeated every 2 to 3 months. 2. Control: no treatment.
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Embolic microspheres that may be loaded with 
cytotoxic or cytostatic anticancer drugs (e.g. IRI) 

that may be released into the cancer 

Drug Eluted Beads offen new standards for 
intraarterial therapies in HCC 



‘Compared with cTACE, DEB has a standardized methodology, 
is more reproducible, and offers improved response and a 
significantly better safety profile’1 

1. Raoul et al. Cancer Treat Rev 2011;37:212. 
Lammer et al. Cardiovasc Intervent Radiol 2010;44:41. 
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Doxorubicin-related side effects Tumor response (EASL) at 6 months 

more targeted therapies in HCC 

ORR 

Malagari  
(Abd Im 2007) 

71 % 

Malagari  
(CVIR 2009) 

73 % 

Varela  
(J Hepatol 2007) 

75 % 

Nicolini  
(JVIR 2011) 

77 % 



 
 

Very early stage (0)  
Single< 2cm 

Child-Pugh A, PS 0 

Portal 
pressure, 
bilirubin 

Single  3 nodules 
<3cm 

 Associated 
diseases Increased 

No Yes 

Early stage (A) 
Single or 3 nodules < 3cm 

Child-Pugh A-B, PS 0 

 Intermediate stage (B) 
Multinodular 

Child-Pugh A-B, PS 0  

Advanced stage (C) 
Portal invasion  

Extrahepatic spread 
Child-Pugh A-B, PS1-2 

CURATIVE TREATMENTS PALLIATIVE TREATMENTS 

BSC RFA Resection LT RFA TACE Sorafenib 

HCC 

Terminal stage (D) 
Child-Pugh C 

PS 3-4 

Potential candidate 
for liver 
transplantation?  

No Yes 

Normal 

Forner et al Lancet 2012 Courtesy of Jordi Bruix 

Evolving treatment paradigm in the 
palliative management of HCC: SIRT??? 



• N=155 Pats with HCC, 35 Pats. with T3 stade (results with 34 pats) 
 

Survival 
1 y 

Survival 
2 y 

Survival 
3 y 

Downstaging to T2 56% (19) 

….to resection 3% (1) 

….to ablation 32% (11) 

Bridge to LTx 8 

Rad-Path correlation 2 out of 7 explants 

Survival 84% 54% 27% 

Median survival 800 d 

J Surg Oncol 2006 



 
 

Sangro B et al, Hepatology 2011 

Radioembolisation and HCC 
The ENRY Study in 325 pats 

Vorführender
Präsentationsnotizen
mTOR inhibitors analysis



 
 

Sangro B et al, Hepatology 2011 

Radioembolisation and HCC 
The ENRY Study in 325 pats 

Multivariate analysis 

Vorführender
Präsentationsnotizen

Activity administered Median (range) 	1.6 GBq (0.3 – 4.0) 	
Target Treatment Whole liver 	147 (45.2%) 	
Number of Treatments 
n (%) 	1 2 3 
303 (93.2%) 19 (5.8%) 3 (0.9%) 	
Follow-up (months) Median (range) 	10.0 (0.2 – 48.0) 	
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Radioembolisation and HCC 
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Multivariate analysis 

Vorführender
Präsentationsnotizen

Activity administered Median (range) 	1.6 GBq (0.3 – 4.0) 	
Target Treatment Whole liver 	147 (45.2%) 	
Number of Treatments 
n (%) 	1 2 3 
303 (93.2%) 19 (5.8%) 3 (0.9%) 	
Follow-up (months) Median (range) 	10.0 (0.2 – 48.0) 	




 
 

Sangro B et al, J Hepatology 2012 

Radioembolisation or TACE in HCC? 

Vorführender
Präsentationsnotizen

Activity administered Median (range) 	1.6 GBq (0.3 – 4.0) 	
Target Treatment Whole liver 	147 (45.2%) 	
Number of Treatments 
n (%) 	1 2 3 
303 (93.2%) 19 (5.8%) 3 (0.9%) 	
Follow-up (months) Median (range) 	10.0 (0.2 – 48.0) 	




Interventionelle Onkologie und HCC 

PEI/PAI nicht mehr indiziert 
RFA: Kurative Intention in selektierten Patienten  

(HCC < 3cm) 
RFA + TACE (welche?) bei 3cm<HCC<5cm  
TACE bei HCC nicht BCLC C und weder abladierbar 

oder resezierbar oder LTx 
• SIRT: Evidenzen bei HCC basieren auf 

retrospektive Studien oder nicht-kontrollierte 
prospektive Studien 

Vorführender
Präsentationsnotizen
All the evidence that support the use of radioembolization in HCC is based on retrospective series or non-controlled prospective studies. Potential indications may include the treatment of:
i) patients in the intermediate stage that are poor
candidates for TACE,
ii) patients in the advanced stage with solitary tumors
invading a segmental or lobar branch of the portal
vein,
iii) patients for which downstaging could open the door
for a radical approach, and
iv) patients progressing to TACE or sorafenib
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Danke für Ihre Aufmersamkeit !! 

Philippe. L. Pereira SLK-Clinics Heilbronn 
University Karl Ruprecht Heidelberg, Germany 
University Karl Eberhard Tübingen, Germany 
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