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QUESTIONS 

 
 



1. ALL exposed to systemic risk factors and only a 

few arteries develop plaques  
 



2. Why at the outer wall of the side branch 

after a bifurcation?  



3. Not at the outer wall of the bifurcation 

side branch? Always at the proximal 

segment of the coronary arteries 

 

https://www.acc.org/education-and-meetings/patient-case-quizzes/case-challenge-on-ffr-guided-pci-for-stable-coronary-artery-disease?w_nav=TI


 4. Why mid-segment and not distal?  

 Why distal and not mid-segment? 

http://www.revespcardiol.org/en/coronary-artery-disease-and-percutaneous/articulo/13098661/


5. Why clustering in the proximal segment? 



 

 

 

 

 

 

 

 

OBSERVATIONS from HYDRAULICS 

 
 

     







  



  



  



The violent implosion of cavitation 

bubbles can lead to the generation of 

shock waves, high-velocity liquid jets, 

free radical species, and strong shear 

forces that can damage the nearby tissue 



  



 

 

 

 

 

 

 

QUESTION: How can Cavitation Happen  

in Coronary Arteries?  

 

      



High velocity is RED and low velocity is BLUE 

  



Fluid Velocity and Pressure at a Curve  



  

http://drdeepaknatarajan.com/category/cases/


 

 

 

 

 

 

 

  2 Questions 2 b solved  

 

 a. Can bubbles form in the LM? 

 b. Can the bubbles grow and subsequently burst?   

 

 
     



  





  



Laminar Flow in the Left Main 

 



White Area = High Velocity and Low Pressure 

Black Area= Low Velocity and High Pressure  

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwj3oMOThsrPAhWMGj4KHXC_ANUQjRwIBw&url=http://eurheartj.oxfordjournals.org/content/33/1/36&psig=AFQjCNECMXh703aDFamxrmgVB8WqNKp4zw&ust=1475975694729776


SURROGATES  

1. Lesion on angiogram 

2. Velocity on CFD 

3. Velocity reflects the pressure  

 Low pressure (blue)= bubbles grow 

 High pressure (red) = bubbles burst  

4. On angio at the middle of the arterial phase: 

 high speed = low pressure= white  

 low speed = high pressure = black  

 

 



 

 

 

 

 

 

 

 EXERCISES:  

Where Do the Bubbles Form?  

Where Do they Burst?  

 

      



1. Why is the 

lesion so distal?  



If the artery is 

large, smooth 

transition and no 

large side branch 

 

  

  

  



2. Why is there no 

lesion in the LCX? 

Why does the lesion 

happen in the mid 

LAD?  

 



Small LCX, no side 

branch 

 

The lesion is the 

proximal LAD, 

same side with the 

sidebranch 

 





  



 



  



 

 

 

 

 

 

 

QUESTION 

 Had the interventional cardiologist ever 

 used bubbles rupture to break the 

cholesterol plaque?  

 

 
     



  



• High-energy excimer 

laser works by 

vaporization of 

refractory plaque 

beneath the stent 

struts and by the 

accousto-mechanical 

effects of rapidly 

exploding micro-

bubbles generated 

within the contrast 

media. 

 



 

 

 

 

 

 

 

QUESTION 

 Does the arterial architecture predispose 

the human race to CAD?  

 

      



The coronary 

anatomy is 

predisposed to 

have plaques 

http://www.vasculardiseasemanagement.com/content/radial-

access-pci-children-obstructive-coronary-artery-disease 



 

 

 

 

 

 

 

QUESTION 

 If two hearts have the same coronary 

 architectural design, can they have the 

same lesions?  

 

 
     



  



CAD in Twins  

  



  



  

http://circ.ahajournals.org/content/110/18/2875


http://circ.ahajournals.org/content/129/6/711


http://decode-medicine.blogspot.com/2011/01/


https://openi.nlm.nih.gov/detailedresult.php?img=PMC4185157_JCHIMP-4-25261-g001&req=4


 

 

 

 

 

 

 

QUESTION 

 
Why does Betablocker Prevent Heart Attack?  

 

      





• How long is the LM should be to neutralize 

turbulence? 

• How should the angle of the LM/ LCX or LAD 

should be?  

• How big the OM should be?  



  



  



Laminar Flow in the Left Main 

 



White Area = High Velocity and Low Pressure 

Black Area= Low Velocity and High Pressure  



  

https://www.acc.org/education-and-meetings/patient-case-quizzes/case-challenge-on-ffr-guided-pci-for-stable-coronary-artery-disease?w_nav=TI


  

http://circ.ahajournals.org/content/110/18/2875


http://circ.ahajournals.org/content/129/6/711


https://openi.nlm.nih.gov/detailedresult.php?img=PMC4185157_JCHIMP-4-25261-g001&req=4


Thank You 


