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Pathophysiological basis fanatomo-functional imaging:
Disagreemenbetween coronarymorphologyand perfusion
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Pathophysiological basis fanatomo-functional imaging:

Neither QCA nor CTCA predict the functional significance of
coronary lesions
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Quantitative analysiQCA 44%;,QCT 40%
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oWhenit comesto outcome
flow alwaystrumps anatomya
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30 {PCI+MT vs. MT: HR 0.32 (0.19-0.53); p<0.001
§ PCI+MT vs. Registry: HR 1.29 (0.49-3.39); p=0.61
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Months after randomization
No. at risk
MT 441 414 370 322 283 253 220 192 162 127 100 70 37
PCI+MT 447 414 388 351 308 277 243 212 175 155 117 92 53
Registry 166 156 145 133 117 106 93 74 64 52 41 25 13

o _ DeBruyneB et al. NEngld Med 2012;367:991001
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Timeline/Developmentsof CardiadHybrid Imaging

ICA+ SPECT Hybrid
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Feasibilityof hybrid  Dedicatedsoftware ProspectiveECG Iterativereconstruction  Hybriddevices
PET/CTCAQrich packages triggering algorithmsA <1mSv
A 2-3mSv
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56 yo lady, atypical chest pain, Fam. Hx of CAD,
Inconclusive stress test
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Hybrid SPECT/CTCA

3D Volume 1

‘Yolume Rendering  No cut

Ex: Mar 06 2012
DFOY 19.0cm

STANDARDZ Ph:75% (Mo Filt.)

0L31 LAO 33 CRA

0.6mm /06sp

W =1534 L=-255 -999999.000000

@ UniversityHospital

Zurich 2015 Davos Cardiology Update, Page 40




Diagnostic accuracy of cardiac hybrid imaging
(SPECT/CTCA and PET/CTCA)

Author Hybrid N Gold standard (definition of Sens Spec PPV NPV
system significant CAD)
Namdaret al. 13N-NH, PET/ 4slice 25 Flow-limiting coronary stenoses requiring 90 98 82 99
2005 CTCA revascularization (ICA +PET)
Rispleret al. 2007 SPECT/16slice 56 Flow-limiting coronarystenose$>50% 96 95 77 99
CTCA stenosis on ICA + SPECT pos.)
Groves et al. 2009  82Rb PET/ 64slice 33 >50% stenosis on ICA 88 100 97 99
CTCA
Sato et al. SPECT/64slice 130 >50% stenosis on ICA 94 92 85 97
2010 CTCA*
Kajanderetal.  1°0-H,O PET/64slice 107 Flow-limiting coronary stenosis (>50% 93 99 96 99
2010 CTCA stenosis of ICA + FFR)
Schaap et al. 2013  SPECT/64slice 98 Flow-limiting coronary stenosis (>50% 96 95 96 95
CTCA stenosis of ICA + FFR)
Danad et al. 150-H,0 PET/64slice 120 Flow-limiting coronary stenosis (>50% 76 92 86 84
20131 CTCA stenosis of ICA + FFR)
Thomassen etal. 1°0-H,O PET/64slice 44 >50%stenosion ICA (QCA) 91 100 100 92
2013 CTCA
Dong et al. SPECT/64slice 78 Flow-limiting coronarystenose$>50% 94 72 88 86
2014 CTCA stenosis on ICA + SPECT pos.)

*Hybrid SPECT/CTCA only applied for neavaluable arteries on CTCA (14%)
fINonfused images

. _ Adapted from Gaemperli O et al. EHJ 2011
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Incremental prognostic value of CT angio and M

1 - b - MSCT <50% and MPI normal
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-
Prognostic value of cardiac hybrid imaging with SPECT/C

n=335 patients
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Impact of hybrid imaging on patient
management

£ e 1095 90%

: 41% = | P<0001 °

® 40 .= 804

20

§ 30 g‘g’ 60 -

: P<0.001 S

: g'% 40 - 31%

z 11% L @

§ 10 S 204

- o

g 0% - 0%

T 0 0 T

Normal Unmatched Matched Normal  Unmatched Matched

Pazhenkottil et al. Eur Heart J. Schaap J et al. Heart. 2013
2011 Nov;32(22):2829). Feb;99(3):1884.

UniversityHospital
M Zurich y P 2015 Davos Cardiology Update, Page 50




Hybrid anatomo-functional imagingput into
clinicalpractice

A Smallstudiesindicatediagnosticand prognostic
valueof hybrid imagingfor stable CADpatients

A Butincreasedadiationandcostshaveto be
considered

A It isunclearwhich patientsmayderive benefit from
hybrid imagingprocedures

A Until we havemore data, areasonableapproachto
useof hybrid imagingshouldbe practiced(CTQ
MVD? Intermediate PTR?
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New developmentsof Hybrid imaging

ACTrr CT Perfusion (CTP)
AStress CMR/CT
APET/CMR

A3D Echo/CT?

AReaitime hybridimaging




Noninvasive FFR (FER

Computational Model Blood Flow Solution Calculate FER
based on CCTA

Blood flow equations solved on

. supercomputer 3D FFR;map computed
3-D anatomic model from CCTA

No additional imaging
No additional medications

FFR.=0.72
(can select any
point on model)

Physiologic models
-Myocardial demand
-Morphomettyased boundary condition
UniversityHospital -Effect of adenosine on microcirculation
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