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QQC 3D bifurcation model

1,2, 3: directional vectors
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3D bifurcation model

RAO 9, CRAN 63
DS 53%, 10.1 mm
Pro Bif Angle: 165
Dis Bif Angle: 48
Pro: 3.0 mm, 2.9 mm
e 2.0 mm, 2 S0 mm

OAngio XA 3D
The Size of bifurcation core (L) is independent from the extent
of the disease at the bifurcation!
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QQC 3D bifurcation model

e Bifurcation diameter models

Model Relationship

/ / /

D3=D°+D’
D =0.678x(D+D)
Murra
y D:=D3%+D?3

HK
Finet




diameter stenosis = 51%

Reference diameter optimization by bifurcation diameter models!
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QQC Coronary tree reconstruction

Courtesy: Niels R. Holm
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QQC pﬁlcation 1 — Opti_mal_hi‘ews
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Foreshortening: 0.7%" [Foreshortening: Foreshortening: 5.3%

Working view 1 Working view 2 Software optimal view

Courtesy: Tom Adriaenssens and Andy Wiyono
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QQ Appllcatlonz Optlmalwews

4 RAO, 45 CRAN

Foreshortening: O. Foreshortening 10. Foreshartening: 4.4%

Working view 1 Working view 2 Software optimal view
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QQC Application 2 — Optimal views

< ABOVA

Anatomy-
defined
bifurcation
optimal

7 RAO, 55Crania viewing
angle

< OBOVA

Obtainable
bifurcation
optimal

9 LAO, 40 Crania viewing
angle

Tu et al. Int J Cardiovasc Imaging 2012, 28:1617-1625
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Y/ Application 2 — Optimal views
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The distribution of ABOVA, n =194
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O LM/LAD/LCx

v LAD/Diagonal
LCx/OM

* PDA/PLA

ABOVA could not be
obtained in 56.7% of
the population:

*LM/LAD/LCx (81.6%)
*LAD/Diagional (78.4%)
*PDA/PLA (48.8%)
*L.Cx/OM (17.6%)



@CApplication 3 — Bifurcation angles

Table2. Bifurcation Dimensions Assessed by 3D Quantitative Coronary Angiography*

ABOVA BA CTAY
Rotation*  Angulation® / Rotation*  Angulation? PBA DBA DBA
\
LM/LAD/LCx 5133 47135 -4+39 3516 1281247 80121 |\ggo 270
LAD/Diagonal 4+38 -501+14 -14128 -33+5 151£13 48+16  |46°+ 19°
LCx/OM -21£32 2717 -18+31 2513 146%18 57x16 /48°+24°
PDA/PLA -34+21 -36x21 8125 -29+15 4519 59+17 / 53°+27°

*Positive value represents Right Anterior Oblianegﬂtﬂe value represents Left_Anterior

Oblique; "Positive value represents Caudal and negative value represents Cranial. fAngle between
LM and LCx. ABOVA = Anatomy-defined bifurcation optimal view angle; OBOVA = Obtainable
bifurcation optimal viewing angle; BA = Bifurcation angle; PBA = Proximal bifurcation angle; DBA =
Distal bifurcation angle.

*Tu et al. Int J Cardiovasc Imaging 2012, 28:1617-1625
T Pflederer et al. Invest Radiol 2006; 41:793-798.
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QQCAppIication 3 — Bifurcation angles

)\

W, 2
47 LAO, 27 Caudal

2 LAO, 65 Ca




QQC Application 4 — FFR computation

RAO 7, CRAN 70 “29
DS 44%, 23.8 mm ”F\\S\\ TS
Pro Bif Angle: 161 \\\bga'ﬂWX‘
Dis Bif Angle: 30 L

Pro: 5.2 mm, 2.9 mm

Das: 2.5 mm, 2.5 mm

\

3
‘ OAngio XA 3D

9th European Bifurcation Club meeting - London, UK - 18th & 19th October 2013



QQC Application 4 — FFR computation

Meshing: finite volume method

9th European Bifurcation Club meeting - London, UK - 18th & 19th October 2013



QQC Application 4 — FFR computation

Late breaking\
technology

FFRoc = 0.78
VS.

FFR=0.78

N < FFRqca pullback




%Zc Application 4 — FFR computation




s Application 5 — Flow simulation
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. Application 6 — Co-registration and sizing

77 QAngioOCT Research Edition (not for clinical decision making) -- Medis Specials bv

Fusion Setting | Calibration | /0 | Help

OCT file C:/data/Medis3D_DemoData/St Jude/OCT_10mm.dcm

Speed 10

Frame Rate 100 v| Enhance

QANgioOCT

Diam: Art. 3.02 Ref. 3.17 Angio ROI ~ ‘ IOCI' Quantify Clear OCT ROI ~

Awea QL3602 Ref. 7.88 Short Diam  0.00 Long Diam 0.00 Area 0.00

Stenosis: Diam 4.8 Area 3.4 Lesion Len 23.90 Plane Area 2.75 Edit _
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MLD marker

Commefcially é\;aialbe as a research tool for both on-line and off-line
analyses (QAngioOCT RE, Medis Specials bv, Leiden, NL).
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@C Application 7 — Fusion with OCT

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
© 2012 BY THE AMERICAN COLLEGE OF CARDIOLOGY FOUNDATION ~ ISSN 1936-8798/536.00

IMAGES IN INTERVENTION

First Presentation of 3-Dimensional Reconstruction
and Centerline-Guided Assessment of Coronary
Bifurcation by Fusion of X-Ray Angiography g
and Optical Coherence Tomography % 1

Shengxian Tu, PHD,* Niels R. Holm, MD,t Evald H. Christiansen, MD, PHD,t
Johan H. C. Reiber, PHD*

Leiden, the Netherlands; and Aarbus, Denmark

Sidebranch
centerline-
guided OCT
assessment
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®

- . . e
Circulation @ i, oct
Cardiovascular Interventions Learn and Live

JOURNAL oF THE AMERICAN HEART ASSOCIATION

In Vivo Flow Simulation at Coronary Bifurcation Reconstructed by Fusion of
3-Dimensional X-ray Angiography and Optical Coherence Tomography
Shengxian Tu, Stylianos A. Pyxaras, Yingguang L1, Emanuele Barbato, Johan H.C. Reiber
and William Wijns
Circ Cardiovasc Interv 2013:6:e15-¢17;

Fusion of two
OCT pullbacks
at bifurcation

9th European Bifu




@C Application 7 — Fusion with OCT
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Tu et al. Circ Cardiovasc Interv 2013, 6:e15-e17.
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@c Application 7 — Fusion with OCT

RAO 23, CRAN 71
DS 63%, 21.0 mm
Pro Bif Angle: 151

Dis Bif Angle: 42
Pro: 2.8 mm, 2.3 mm
Dis: 2.4 mm, 2.3 mm

QOAngio XA 3D

) 4 Velocity
Velocity Streamline 1
Streamline 1

1081e+000 NS 3.390e-001
8.181e-001 SO 2.543e-001

5.454¢-001 el 1.695e-001

2.727e-001 8.476e-002

0.000e+000 \!
[m s™-1] 0.000e+000
[ms™1]

Pre-stenting Post-stenting
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QQC Conclusions

» 3D QCA offers an accurate tool to enhance optimal
stent sizing and positioning;

» Computation of FFR, is a novel method that allows
the assessment of the functional significance of
intermediate stenosis;

» Fusion of 3D QCA and OCT provides more anatomical
details. Further studies are warrant to provide more
insights into its added values.
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