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Coronary Function Versus Anatomy With Diffuse Coronary Artery Disease and Remodeling

Gould, K. L. J Am Coll Cardiol Img 2009;2:1009-1023
TCTAP2019 3



=
𝐷𝑖𝑠𝑡𝑎𝑙 𝐶𝑜𝑟𝑜𝑛𝑎𝑟𝑦 𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒 (𝑃𝑑)

𝐴𝑜𝑟𝑡𝑖𝑐 𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒 (𝑃𝑎)
During maximal hyperemia 
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RCA far distal

RCA ostium
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LAD far distal
0.72

LMT distal 0.99

LMT ostium
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Gould, K. L. J Am Coll Cardiol Img 2009;2:1009-1023
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Iwasaki K et al. Coron Artery Dis. 2011 Mar;22(2):81-6.TCTAP2019 9



Iwasaki K et al. Coron Artery Dis. 2011 Mar;22(2):81-6.TCTAP2019 10



 OMI (inf)
 Risk factor : Hypertension, DM 
 Angiography : Severe 2VD
 LMT  50% 

LAD seg7 diffuse calcified desase 75% 
Diagonal branch 75%  
LCX seg11 ostium 75-90% stenosis

 LVEF  50% diffuse mild hypokinesis
 CKD(+)  Cr 1.6mg/dl  eGFR 30.9ml/min/1.73m2
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Coronary angiography
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LCX Seg11 90% stenosis

diag Seg9 90% stenosis
diag Seg9 90% stenosis

LAD Seg7 75% 

diffuse stenosis

LMT 75% 

ostial stenosis

LAD Seg7 75% 

diffuse stenosis
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Pressure Wire
pull back from LCX far distal to LMT

Pa Pd(w) FFR

#11 far distal 82 76 0.94

#11 prox 85 85 1.00

#11 far distal
0.94

LMT ostium
1.00
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Pressure Wire
pull back from LAD far distal to LMT

Pa Pd(w) FFR

LAD far distal 70 50 0.72

LMT distal 68 67 0.99

LAD far distal
0.72

LMT distal
0.99

LMT ostium
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Pressure Wire
pull back from #9 distal to LMT

Pa Pd(w) FFR

#9 far distal 92 61 0.66

#6 prox 97 89 0.91

LMT 93 90 0.97

#9 far dis 
0.66

#6 prox
0.91

LMT 
0.97

lesion
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PTCA to #9 （rotablator 1.75mm+ 2.5mm POBA)

Contrast volume used in this case was only 40ml.
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Nijjer SS et al. Cardiovasc  Revasc Med 2015;16:167-71.

Flow at HyperemiaFlow at rest
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Saito N, Matsuo H et al. J Invasive Cardiol. 2013 Dec;25(12):642-9..

Model of multiple sequencial stenosis 
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In Vitro Assessment of Mathematically-Derived FFR 
in Coronary Lesions With More Than Two Sequential Stenoses

iFR(X-)=iFRpre+ΔiFR(X)

iFR（X)Pred＝１－ΔiFR(X)
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Nijjer SS et al. JACC Cardiol Interv. 2015;8:E001765.
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Matsuo H, Kawase Y. Cardiovasc Interv Ther. 2016 Jul;31(3):183-95. 
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FOCAL

DIFFUSED 
(low pressure drop intensity)

iFR pullback mapping to identify focal and diffuse disease 

FOCAL 
(high pressure drop intensity)
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Predicted iFR
0.78

Just click and drag for length 
measurement and iFR drop 
within that lesion
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Predicted iFR
0.50
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Predicted iFR
0.91
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post iFR
0.91

Predicted iFR
0.91
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Case KY
63y.o male 
ID:430250

Pt was referred to our hospital because of gradually 
developed dyspnea on Febuary 4th 2018.  

Risk factors : DM (HbA1c 10.4), Renal insufficiency (Cr 
3.48mg/dl) smoking 40 cigarettes/day     

Physical examination  SpO2 82% on room air. BP 85/70 HR 
90/min

Respiration, Orthopnea with mild wheezing  Heart sound : 
gallop sound was audible 

suggestive of  heart failure with  AMI with undefined onset 
and concomitant pneumonia.

Pt was immediately treated with BiPAP, intravenous 
diuretics, HANP and antibiotics(CTRX).  

Pt was sent to cath lab to undergo the coronary angiography 
due to the uncontrollable non-sustained VT storm.  
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UCG

LVEF 38％ LVEDV 124ml LVESV 75ml 
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IVUS finding of diagonal branch
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Tazuna 2.0*15mm balloon
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Resolute Onyx 2.5*38mm

IVUS marking at prox landing zone
Resolute onyx 3.0*30mm

Reconfirmation stent position by small contrast
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The use of contrast was only 50ml for all procedures including LAD CTO and RCA true bifurcation TCTAP2019 51



➢ When treating diffuse atherosclerotic coronary stenosis, 
pressure pullback information using FFR or iFR is a key to 
identify the most effective part of vessels which should be 
stented. 

➢ Physiology can simplify the complex procedures to diffuse 
tandem lesion.

➢ Imaging to diffuse disease clarify the optimal site of Stent 
landing zone, and canreduce contrast volume.  
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Thank you for your attention
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