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New Horizons of Interventional Oncology: 

The Future May Be Now 
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Response Evaluation Criteria in Solid Tumors 

(RECIST) 

J Natl Cancer Inst 2000;92:205-216 Eur J Cancer 2009;45:228-247 



 Complete Response (CR) 
 

– Disappearance of all target lesions 
 

 Partial Response (PR) 
 

– At least a 30% decrease in the sum of the longest diameter of target 

lesions, taking as reference the baseline sum longest diameter 
 

 Stable Disease (SD) 
 

– Neither sufficient shrinkage to qualify for PR nor sufficient increase to 

qualify for PD  
 

 Progressive Disease (PD) 
 

– At least a 20% increase in the sum of the longest diameter of target 

lesions, taking as reference the smallest sum longest diameter 

recorded since treatment started   
 

Response Evaluation Criteria in Solid Tumors 

(RECIST) 



Forner A et al. Cancer 2009;115:616-623 

RECIST missed all complete responses and underestimated 

the extent of partial tumor response, wrongly assessing the 

therapeutic efficacy of locoregional therapies.  

Response Assessment after Loco-Regional 

Therapy in HCC: RECIST Criteria are Useless 



Shim JH et al. Radiology 2012;262:708-718 

Size criteria 

Enhancement 

criteria 

Assessing the Response to Loco-Regional 

Therapy: Size vs Enhancement Criteria   



Shim JH et al. Radiology 2012;262:708-718 

Assessing the Response to Loco-Regional 

Therapy: Size vs Enhancement Criteria   



Modified RECIST (mRECIST) for HCC  

Lencioni R, Llovet JM. Semin Liver Dis 2010;30:52-60 



  RECIST mRECIST for HCC 

CR Disappearance of all target lesions 

Disappearance of any intratumoral  

arterial enhancement in all  

target lesions 

PR 
≥ 30% decrease in the sum 

 of diameters of target lesions  

(reference: baseline sum diameter) 

≥ 30% decrease in the sum  

of diameters of viable (enhancing) 

 target lesions 

SD 
Any cases that do not qualify   

for either PR or PD 

Any cases that do not qualify      

for either PR or PD 

PD 

 

≥ 20% increase in the sum        

 of diameters of target lesions  

(reference: smallest sum diameter) 
 

 

≥ 20% increase in the sum             

of diameters of viable (enhancing) 

 target lesions 
 

Target Lesions Response: RECIST vs mRECIST 

Lencioni R, Llovet JM. Semin Liver Dis 2010;30:52-60 



RECIST vs mRECIST in HCC Patients Treated 

with TAE / DEB-TACE 

Gillmore R et al. J Hepatol 2011;55:1309-1316 

RECIST 

p = 0.63 



RECIST vs mRECIST in HCC Patients Treated 

with TAE / DEB-TACE 

Gillmore R et al. J Hepatol 2011;55:1309-1316 

p = 0.009 

mRECIST 



Overall Survival According to Tumor Response 

by mRECIST after TACE 

Shim JH et al. Radiology 2012;262:708-718 



Overall Survival According to Tumor Response 

by mRECIST in Patients Receiving Sorafenib 

p = 0.01 

PR = 18 mos 

SD = 10 mos 

PD = 6 mos 

Edeline J et al. Cancer 2012;118:147-156 



   

Assessment of 

response should   

be based on the 

modification of the 

RECIST criteria 

(mRECIST) 

 

(recommendation 2B) 

Management of Hepatocellular Carcinoma:  

2012 EASL-EORTC Clinical Practice Guidelines 

Llovet JM, Ducreux M, Lencioni R, et al. J Hepatol & Eur J Cancer, 2012 



Enhancement Criteria vs Histologic Findings  

after RFA Bridging to OLT for HCC   

Lu DSK et al. Radiology 2005;234:954-960 



NO 

Ablation Assessment:  

Can We Get Beyond  

Contrast Enhancement? 



b = 500 

24 hrs 

post IRE 

Baseline 

b = 500 

ADC: 1.79 x 10-3 m2/sec 

ADC: 1.26 x 10-3 m2/sec 

Response Assessment after IRE of HCC: 

Dynamic Imaging vs Diffusion-weighted MRI 

Lencioni R. Presented at RSNA 2011 
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Postoperative Recurrence Rate in Patients  

with Positive vs Negative Resection Margins 

Poon RTP et al. Ann Surg 2000;231:544-551 



Assessment of the Ablation Margin after 

RFA of Small HCC 

Lencioni R. Personal Communication 

Baseline Post RFA 



Segmented tumor overlaying 

on ablation volume 

Semi-automatic segmentation volume 

method (SVM, INTIO Inc.) 

Volumetric Assessment of the Ablation 

Margin after IRE for HCC 

Lencioni R. Presented at RSNA 2011 



Volumetric Assessment of the Ablation 

Margin after IRE for HCC 

Pre-treatment – Arterial phase Post-treatment (72 hrs)  – Arterial phase 

Lencioni R. Presented at RSNA 2011 



Volumetric Planning and Robotic Assistance 

for an “A0” Ablation Strategy 

Lencioni R. Personal Communication 

MAXIO (Perfint Healthcare) 
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Lencioni R. Personal Communication 

MAXIO (Perfint Healthcare) 

Volumetric Planning and Robotic Assistance 

for an “A0” Ablation Strategy 



 Contrast-enhanced radiologic imaging is the basis of 

current response evaluation criteria for HCC 
 

 

 Novel imaging approaches do not seem to be able to 

overcome the main limitation of dynamic imaging, ie the 

inability to detect tiny foci of residual viable tumor 
 

 

 Volumetric techniques provide objective documentation 

of the ablation margin and thus appear as the best 

method to confirm “A0” treatment 
 

 

 Volumetric planning of the ablation strategy, including 

selection of device, approach, and treatment protocol 

should become standard of care for clinical practice 
 

Ablation Assessment: Can We Get Beyond  

Contrast Enhancement? 


