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Same stenosis, same functional significance ?
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Is this lesion significant?

CT angiography: significant stenosis
Angiography: significant stenosis

Intravascular ultrasound: significant stenosis

Minimal lumen diameter: 1.8mm
Lumen area: 2.8mm?2
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The most important prognostic factor is “Presence of Ischemia”!
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Fractional Flow Reserve (FFR)

Maximum flow in presence of stenosis Q,snax _ (Pd-Pv)/R i Distal Pr (P,)

PR = Normal maximum flow i Qr’;ax i (P&-PV)/R ) Proximal Pr (Pa)
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Application in the cath lab

Pressure Adenosine
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Is this lesion significant?

FFR = 0§$9

CT angiography: significant stenosis
Angiography: significant stenosis

Intravascular ultrasound: significant stenosis

Minimal lumen diameter: 1.8mm
Lumen area: 2.8mm?2
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1
S N U H d Cardiovascular Center



FFR criteria for “Presence of ischemia”

Relation between Myocardial FFR in the Study Patients
and the Results of Three Noninvasive Tests
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The test results for each patient are shown on one line according to that patient’s FFR. The dashed
line representing an FFR of 0.75 indicates the cut-off between the two groups assessed in this study.
Adequate stress echocardiographic images could not be obtained in four patients.

Overall results for FFRmyo Percentage

Sensitivity 88 %
Specificity 100 %

Pos. Pred.Value 100 %
Neg. Pred.Value 88 %
Accuracy 93 %

1.0 0.807 0.75
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M/63 HT, Hyperlipidemia
Referred from other hospital after CAG for urgent CABG

Lt Main, LAD os, pRCA lesion:
CABG? PCI?
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M/63 HT, Hyperlipidemia
Recent onset resting and exertional chest pain
Referred from other hospital after CAG for urgent CABG
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M/63 HT, Hyperlipidemia
Recent onset resting and exertional chest pain
Referred from other hospital after CAG for urgent CABG
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Myocardial SPECT 3yr after PCI
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FFR without adenosine (hyperemia)
IFR = instantaneous wave-Free Ratio
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IFR: Pd/Pa ratio during the resting wave-free period
Courtesy of Justin E Davies



Diagnostic performance of iFR

ADVISE study (n=157)

1 -
QO Left coronary artery
0.8 - @ Right coronary artery
et 88%
o 0.6 |
L (+) predictive value 91%
04 - (-) predictive value 85%
Sensitivity 85%
02 - Specificity 91%
® BCV of iFR 0.83
ao
O T T T T 1
0 0.2 0.4 0.6 0.8 1
FFR
Seoul National University Hospital Sen S, Escaned J, Davies JE et al. JACC 2012

3
SN U H v Cardiovascular Center

18



Diagnostic performance of a novel index, the instantaneous
wave-free ratio (iFR), for the detection of functionally
significant coronary artery stenosis

243 Lesions with FFRs by both IC bolus
and IV infusion of adenosine

5 lesions excluded
3 inadequate data
1 frequent PVCs
1 AV-block

238 Lesions

Seoul National University Hospital Park JJ, Koo BK; et al. EuroPCR 2012
SNUHY Cardiovascular Center "



Best Cutoff Value of iFR

Best Cutoff

‘Diagnostic accuracy of iFR

AUC = 0.89 (95% C10.850.93), P <0.001

iFR <0.91
Sensitivity 0.81
Specificity 0.79
Positive predictive value 0.73 [0.64-0.81]
Negative predictive value 0.86 [0.79-0.91]
Accuracy 0.80

SNUH B Seoul National University Hospital Park JJ, Koo BK, etal. EuroPCR 2012
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RESOLVE: FFR vs iFR (n=1539)
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FAME 2
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From “macro-" to “micro-circulation”

<5% of the total coronary tree
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CFR, coronary flow reserve,
2ASW H20H

Physiology

Normal epicardial artery
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CFR, coronary flow reserve,
2ASW EH20H

Coronary Flow Reserve

Hyperemic Flow

Resting Flow
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Coronary Flow Reserve (CFR)

* The reservoir capacity of microvascular circulation according to demand.
* Ratio of maximal coronary blood flow at hyperemia and resting coronary blood flow

CFR Doppler
= hyperemic flow/resting flow
= [hAPV x CSA]/ [bAPV x CSA]
= hAPV / bAPV

APV: averaged peak velocity
CSA: cross-sectional area

Seoul National University Hospital
Cardiovascular Center
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Thermodilution CFR

» Flow = the ratio of the volume and mean transit time (Tmn) of an injectate

* Assuming the epicardial volume remains unchanged, CFR can be

calculated as follows. Pl

Tmn at rest

CFR=

Tmn at hyperemia

relative sensor temperature (‘?C

SN U H Y Seoul National University Hospital
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CFR2 &l 3 &0l At B & LE?
Reproducibility of FFR and CFR
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Flow = V/T

mn—

IMR = Distal Pressure /
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Derivation of IMR

esistance

= Distal Pressure x T,

at maximal hyperemia...

Seoul National University Hospital
Cardiovascular Center

Pressure / Flow
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pertusion progeun =Py P,

Figure 5. Schematic rpresenting coronary circulation. AQ,
aorta; RA, right atrium.
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Myocan flow equals the sum of coronary artery flow and

collateral flow. so:

Qo= Qe+,
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Microvascular disease

Py LADMOD  PRE PTCA 2009-08-04 18:15:58
290

200

150

k3 40 4
0237

IMR=Pdx Tmn=93x 0.42 = 39

3 Seoul National University Hospital
Cardiovascular Center

| 0.25

W]

| 1,00 ( 93 )

Pd mean

""1.00

ops0 FFR

1.4

CFR

1000 O OO

5.47

CURSOR

+ &




SNUH

FFR=20l & CFR1} IMR S XH OFoSlLI?

80 Group CFR IMR
-1 A High Low
=1 B High High
-1 C Low Low

60 =1 D Low High

P for overall comparison =0.020

Cumulative Incidence of Events (%)

40—
207
0 l -=H
=% 1 I 1 I
0 500 1000 1500 2000

Days From Index Procedure

® Seoul National University Hospital
Cardiovascular Center

D

Overt
microvascular
disease

C
A

B

36



SNUH

 FFR, Fractional Flow Reserve, =&l & &

=
* CFR, Coronary Flow Reserve, 2+ &f = oK

— O

* iFR, Instantaneous Flow Ratio, S Al & &

B Seoul National University Hospital
Cardiovascular Center

37



SNUH

* FFR, Fractional Flow Reserve, &= =!

— O

S5 0
* CFR, Coronary Flow Reserve, 2t &l s &
b

* iFR, Instantaneous Flow Ratio, S Al € &

o Seoul National University Hospital
Cardiovascular Center

38



