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Th  t i t t ti  f t  i  The most important prognostic factor is 
“Presence of Ischemia”!

Iskander, et al. JACC 1998
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Fractional Flow Reserve (FFR)

E il  bt i d  St i  ifiEasily obtained, Stenosis specific
Independent from the hemodynamic parameters
Applicable in multi-vessel disease  multiple lesionsApplicable in multi-vessel disease, multiple lesions
Takes into account collateral flow

014-in fiberoptic pressure wire system

3

Seoul National University Hospital
Cardiovascular Center



Evidences……
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FFR has become the gold standard to detect the ischemia-related lesion and is good for the FFR has become the gold standard to detect the ischemia related lesion and is good for the 
patients……….

Use of FFR compared to year 2009
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FFR has become the gold standard to detect the ischemia-related lesion and is good for the FFR has become the gold standard to detect the ischemia related lesion and is good for the 
patients……….

FAME and Prosperity
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Gaps remain…..

FFR penetration (vs  all PCI) FFR penetration (vs  all CAG)FFR penetration (vs. all PCI) FFR penetration (vs. all CAG)

• Institutional use of FFR has been saturated.
• There’s huge inter-individual variability in use of FFR.

SNUH data, unpublished 7
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There s huge inter individual variability in use of FFR.



Gaps remain…..
Number of pressure wires used in 2012

( f  K )(reference: Korea)

• Reimbursement of pressure wire by medical insurance: Only in Japan

Unpublished data 8
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What are the barriers for routine use of FFR?

• Medical insurance reimbursement policy.

• Some myths…..
FFR i  i  i  d  t b  t ff ti- FFR requires expensive wire and may not be cost effective.

- FFR/Hyperemia is inconvenient to doctors and patients and can be risky.

- My clinical judgments (visual estimation) are better than simple numbers (FFR-

guided).guided).

- IVUS &/or OCT can provide better information. 

O l   f  f  ti t    did t  f  FFR- Only a few of my patients are proper candidates for FFR.
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• Medical insurance reimbursement policy
• FFR requires expensive wire and may not be cost effective.
• FFR and hyperemia is inconvenient to doctors and patients and can be risky

Barriers for routine use of FFR

yp p y
• My clinical judgments (visual estimation) are better than simple numbers (FFR-guided)
• IVUS &/or OCT can provide better information 
• Only a few of my patients are candidates for FFR measurement

FAME t d  C t ff tiFAME study: Cost-effectiveness
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• Medical insurance reimbursement policy
• FFR requires expensive wire and may not be cost effective.
• FFR and hyperemia is inconvenient to doctors and patients and can be risky

Barriers for routine use of FFR

yp p y
• My clinical judgments (visual estimation) are better than simple numbers (FFR-guided)
• IVUS &/or OCT can provide better information 
• Only a few of my patients are candidates for FFR measurement

Adenosine related complications are 
benign and transient.

• Pressure wire induced complications 
(dissection  stenting): < 0 5%(dissection, stenting): < 0.5%

• In jailed side branches, pressure wire induced 
complications  0.1%complications  0.1%

* IVUS associated complications in PROSPECT study: 1.6% : 

More convenient/safer hyperemia
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• Medical insurance reimbursement policy
• FFR requires expensive wire and may not be cost effective.
• FFR and hyperemia is inconvenient to doctors and patients and can be risky

Barriers for routine use of FFR

yp p y
• My clinical judgments (visual estimation) and 2nd generation stents are better than simple number (FFR)-guided treatment
• IVUS &/or OCT can provide better information 
• Only a few of my patients are candidates for FFR measurement
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• Medical insurance reimbursement policy
• FFR requires expensive wire and may not be cost effective.
• FFR and hyperemia is inconvenient to doctors and patients and can be risky

Barriers for routine use of FFR

yp p y
• My clinical judgments (visual estimation) and 2nd generation stents are better than simple number (FFR)-guided treatment
• IVUS &/or OCT can provide better information 
• Only a few of my patients are candidates for FFR measurement

13

Seoul National University Hospital
Cardiovascular Center



• Medical insurance reimbursement policy
• FFR requires expensive wire and may not be cost effective.
• FFR and hyperemia is inconvenient to doctors and patients and can be risky

Barriers for routine use of FFR

yp p y
• My clinical judgments (visual estimation) and 2nd generation stents are better than simple number (FFR)-guided treatment
• IVUS &/or OCT can provide better information 
• Only a few of my patients are candidates for FFR measurement

Diagnostic accuracy of anatomic parameters in SB ostial lesions
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• Medical insurance reimbursement policy
• FFR requires expensive wire and may not be cost effective.
• FFR and hyperemia is inconvenient to doctors and patients and can be risky

Barriers for routine use of FFR

yp p y
• My clinical judgments (visual estimation) and 2nd generation stents are better than simple number (FFR)-guided treatment
• IVUS &/or OCT can provide better information 
• Only a few of my patients are candidates for FFR measurement

One busy Friday…….y y
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1st CASE1st CASE
M/72  Stable angina• M/72, Stable angina

Multiple diffuse 3VD  CABGMultiple diffuse 3VD  CABG
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2nd CASE2nd CASE

• F/63 Stable angina

LAD FFR 0.66 LAD FFR 0.66  stentstent LCX FFR 0.87 LCX FFR 0.87  deferdefer

LAD, LCX intermediate stenosisLAD, LCX intermediate stenosis
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3rd CASE3rd CASE

• M/62, Asymptomatic, CCTA+

LAD FFR 0.79 LAD FFR 0.79  DDeferefer
RCA FFR 0.94 RCA FFR 0.94  DDefereferLCX FFR 0.90 LCX FFR 0.90  DDeferefer

pLAD angulated intermediate stenosis
dLCX intermediate stenosis dLCX intermediate stenosis 

RCA multiple intermediate stenoses 
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4th CASE4th CASE
• M/65  Unstable angina• M/65, Unstable angina

LAD LAD  stentstent

LAD severe stenosis
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5th CASE5th CASE
• M/73 Unstable angina• M/73 Unstable angina

LAD LAD  SStenttent RCA RCA  SStenttent

LAD severe stenosis
LCX total occl sion

LCX LCX  SStenttent

LCX total occlusion
RCA subtotal occlusion
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6th CASE6th CASE
M/52  A i  CCTA• M/52, Angina, CCTA+

LAD LAD  StentStentLAD LAD  StentStent

FFR 0.93 FFR 0.93  DeferDefer

LAD  t i  LAD severe stenosis 
dRCA intermediate stenosis
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7th CASE7th CASE
M/64  CCTA+• M/64, CCTA+

LAD FFR 0.81LAD FFR 0.81 DeferDeferLCX FFR 0.94LCX FFR 0.94 DeferDefer

A bi  d i t di t  LAD  LCX t iAmbiguous and intermediate pLAD, LCX stenosis
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8th CASE8th CASE

F/64, Stable angina, CCTA+
LCX LCX  StentStent

LAD LAD  StentStent

RCA FFR 0.9 RCA FFR 0.9  DeferDefer

LAD CTO 
LCX diffuse severe stenosisLCX diffuse severe stenosis

RCA focal intermediate stenosis
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9th CASE9th CASE

M/72, Stable anginaM/72, Stable angina

LADLAD FFR 0.69 FFR 0.69  StentStent

LCXLCX FFR 0 80 FFR 0 80  D fD fLCXLCX FFR 0.80 FFR 0.80  DeferDefer

I t di t  LAD  LCX tIntermediate pLAD, pLCX stenoses
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10th CASE10th CASE

• F/48, Atypical discomfort, CCTA+, TMT: equivocal

No significant stenosis
25

Seoul National University Hospital
Cardiovascular Center



• Medical insurance reimbursement policy
• FFR requires expensive wire and may not be cost effective.
• FFR and hyperemia is inconvenient to doctors and patients and can be risky

Barriers for routine use of FFR

yp p y
• My clinical judgments (visual estimation) and 2nd generation stents are better than simple number (FFR)-guided treatment
• IVUS &/or OCT can provide better information 
• Only a few of my patients are candidates for FFR measurement

One busy Friday…….
• Procedure: 9:00 ~ 19:30
• 10 patients10 patients

– No significant stenosis: 1 patient 
1VD  1 ti t  St t– 1VD: 1 patient  Stent

– Multivessel disease: 8 patients
• FFR in 6 patients (60%), 11 vessels (55%)

 PCI 2, Defer 9 vessels
• Critical stenosis and PCI in 8 vessels
• CABG 1 patient
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• Medical insurance reimbursement policy
• FFR requires expensive wire and may not be cost effective.
• FFR and hyperemia is inconvenient to doctors and patients and can be risky

Barriers for routine use of FFR

Conclusion
yp p y

• My clinical judgments (visual estimation) are better than simple numbers (FFR-guided)
• IVUS &/or OCT can provide better information 
• Only a few of my patients are candidates for FFR measurement

U  f FFR i  tti   l  H  th  till   

Conclusion
• Use of FFR is getting more popular. However, there still are gaps 

between the ideal and the reality.y

• Medical insurance reimbursement policy may be the key barrier for 

routine use of FFR.

• Most other barriers are based on myths  not on scientific evidences• Most other barriers are based on myths, not on scientific evidences.

• Removing these barriers will reduce unnecessary invasive 

procedures and improve the patients’ outcomes.
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