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CLINICAL GAP 



ICONIC STUDY:  

25.251 patients performed  CT at basal and after 3.4 years 

Age and 
Gender 

Site 

CAD Risk 
Factors 

Angiographic  
CAD extent &  

severity^ 

Patient who experienced  

ACS after CCTA 

Case (n=234) 

Patient who did not experience  

ACS after CCTA 

Control (n=234) 

When angiographic CAD extent and severity is the same, do atherosclerotic plaque characteristics matter? 

CLINICAL GAP: IDENTIFICATION  

OF «FUTURE CULPRIT» 

Chang, Jacc 18 



CLINICAL GAP: IDENTIFICATION  

OF «FUTURE CULPRIT» 

Chang, Jacc 18 



CLINICAL GAP: IDENTIFICATION  

OF «FUTURE CULPRIT» 

Al Aref, Jacc 20 



Al Aref, Jacc 20 

CLINICAL GAP: IDENTIFICATION  

OF «FUTURE CULPRIT» 



CLINICAL GAP: IDENTIFICATION  

OF «FUTURE CULPRIT» 

Jiang, Jacc 2023 

OCT of 883 pts in non culprit arteries followed for 4 years 



CLINICAL GAP: IDENTIFICATION  

OF «FUTURE CULPRIT» 

Jiang, Jacc 2023 

 



 

 

WSS DEFINITION  

AND MECHANISM 



THE ROLE OF INFLAMMATION 

Ross, Nejm 1999 



      THE ROLE OF BIOMECHANICAL 

FORCES 

Gijesn, EHJ 2019 

Wss= tangential force/area 

(dynes/cm2) 



THE ROLE OF BIOMECHANICAL FORCES 

Gijesn, EHJ 2019 



IMPACT OF WSS ON ENDOTHELIUM 

Gijesn, EHJ 2019 

 



IMPACT OF WSS ON ENDOTHELIUM 

Gijesn, EHJ 2019 

 



IMPACT OF WSS ON ENDOTHELIUM 

Gijesn, EHJ 2019 



IMPACT OF WSS ON ENDOTHELIUM 

Gijesn, EHJ 2019 

 



HOW TO OBTAIN WSS 

Computational 

fluid dynamics 

Time 

average 

WSS 

2D angiography 

post-processing 

CFD simulation and 

WSS post-processing 

< 5 minutes 15 minutes 

3D vessel 

reconstruction 



 

 

PLAQUE PROGRESSION AND 

ROLE OF WSS 



Impact of WSS on change in plaque burden (%)                         Impact of WSS on change of lumen area (mm2). 

PLAQUE PROGRESSION AND ROLE OF WSS 



PLAQUE PROGRESSION AND CLINICAL EVENTS 
MACE 

MI/TVR 

D’Ascenzo, Atherosclerosis 13 



Kumar, Jacc 18 

WSS AND MI 

Out of 441 FAME pts 

34 (8%) experienced  

MI in 4 years 



Kumar, Jacc 18 

WSS AND MI 



Stone, Jacc 18 

WSS AND CLINICAL EVENTS 

23 patients with MACE 

122 without 



Stone, Jacc 18 

WSS AND CLINICAL EVENTS 



Kumar, Jacc 18 

WSS AND MINOCA 

54 pts with MINOCA 



Kumar, Jacc 18 

WSS AND MINOCA 



TAKE HOME MESSAGES 

WSS has a clear physio pathologic background 

 

Its role in plaque progression has been demonstrated 

 

Challenges in avaibility in the cath lab may limit clinical 

impact 

 




