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Evaluation of CAD: Anatomy vs. Function

Coronary CT angiography (CCTA) provides accurate 3D anatomical
information. However, CCTA does not reliably predict functional
significance of a lesion.

Fractional flow reserve (FFR} is the gold standard for diagnosis of a
lesion that causes myocardial ischemia. However, FFR requires
invasive procedures.




Patient-specific non-invasive FFR using CT & CFD
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Case Examples

Invasive angiography

=50% diameter stenosis FFRer0.74 = Ischemia »>50% diameter stenosis FFR 0.74 <* ischemia

#30% diameter stenosis FFR.;0.85 = no ischemia =50% diameter stenosis FFR 0.84 = noischemia






Patients and lesions

» Oct 2009 - Jan 2011
+ 159 vessels in 103 patients

Age 63 L 9yrs RCA
Male 72% © n=31(19.5%)
Hypertension 65 %

Diabetes 26 %

Current smoker 36 %

BM 26t 4

Prior MI 17 %

Prior PCI 16 %

LV ejection fraction 62+ 6%

DISCOVER-FLOW Koo BE, e al, J Am Goll Gardiol, 2011 c



Invasive FFR vs. Non-invasive FFR_;
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FFRvs. CT and FFR;

Reduction offalse positives: 70%
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Diagnostic performance of FFR.; and CCTA

Per-vessel analysis (n=159)
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PPV: positive predictive value, NPV: negative predictive value

DISCOVER-FLOW |



Diagnostic performance of CCTA and FFR;

ROC curve analysis

Per-Vessel Per-Patient
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DISCOVER-FLOW study showed .....

* Non-invasive FFR from CT images is feasible without any additional
Imaging or medications.

+ This prospective multicenter study demonstrated
- FFR1 had excellent correlation with invasively measured FFR.
- FFR¢y was superior to CCTA for diagnosis of lesion-specific ischemia.
Three-fold reduction in false positives
Two-fold increase in true negatives

« This technology may reduce unnecessary invasive coronary angiography
and revascularization procedures.



Beyond the DISCOVER-FLOW.......

Treatment planning using

Virtual intervention & CT-derived computed FFR



Treatment planning prior to invasive procedures

CCTA: 2 vessel disease } Mon-invasive assessment

\ . : rior to the cath lab
Non-invasive FFR;: 1 vessel disease P

Invasive assessmentin the

Angiography: 2 vessel disease
} cath lab

Invasive FFR: 1 vessel disease



What is the best treatment option for the patient?

Which lesions are flow limiting?

How many stents are needed?

What will be the effect of a stent on the flow to other lesions?




Pressure wire pull-back vs. FFR.; pull-back

Pressure wire Pull-back
Left Main

FFRg; Pull-back

Pull-back



Treatment planning prior to invasive procedures
Virtual PCI and post-PCl FFRqt

After LAD os PCI After Left main and LAD os PCI
0.81 0.95

Post stent = 0.9
FFR<0.80

Post stent
FFR>0.80 .

tFFR



Before Stenting

FFR vs. FFR. after Stenting

CT-derived computed

FFR (FFR¢) Angiography Invasive FFR

097

FFR 0.68

FFRcr0.72

After Stenting

IN

0.94

FFR 0.90

FFR., u.aa*_




Baseline Characteristics (n=21)

Quantitative coronary angiography

Before stenting

Reference diameter, mm
Minimal lumen diameter, mm
% Diameter stenosis
Lesion length, mm
After stenting
Reference diameter, mm
Minimal lumen diameter, mm
% Diameter stenosis

Stent length, mm

Stent diameter, mm

2.86 £ 0.37
0.94 = 0.39
67113
18.3 £ 10.2

282£ 0.3
254+ 0.36
10.1 £ 85
23.6 = 101
3.0+£025



Invasive FFR vs FFRt

Pre-PCl

FFR 068 =013
FFRer 069 + 013

& 0.01+012

Post-PCI

FFR  0.88 +0.05
FFRer 0.86 + 0.05

& 0.02 +0.12
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FFR¢; 0.83

FFRc; 0817

FFR0.76 77




Invasive FFR vs FFR after stenting
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Planning the bypass surgery

FFRer




CABG Planner

CABG before the surgery, with your computer

FFRCT after LIMA + 25VGs



Conclusion

* FFR can be estimated prior to invasive procedures using various novel

technologiesbased on coronary CT angiography.

+ CT-derivedcomputed FFR can predict the functional significance of
coronary stenoses and may also be helpful in planning the treatment

strateqy before the invasive procedures.

* Further studies are neededto evaluate the efficacy andto overcome

the pitfalls of this novel technologies.



