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€ Coronary bifurcation angles:

» Important factors affecting coronary bifurcation
intervention

Side Branch

a

Proximal Main Vessel \C—>\B~‘\‘\
Distal Main Vessel
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Conventional Wisdom

Studies Sample size Results
Gil et al 92 Bifurcation angle was not correlated with side branch
in 2009 compromise.
Greater percent reduction in lumen area of side branch
Kang et al i i ! i
in 2011 23 was associated with small bifurcation angle
(r=0.472,P=0.023)
Gwon et al 44 Side branch compromise was not correlated with
in 2012 bifurcation angle (r=0.117; P=0.45)
Goto et al Bifurcation angle was not an independent predictor of
: 80 : .
in 2012 side branch occlusion
Hahn et al 2997 Bifurcation angle was not an independent predictor of

in 2013

side branch occlusion
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Conventional wisdom

& Side branch < 2.0mm were usually ignored

&® Bifurcation located at RCA or LCX do not draw

enough attention,

€ Conventional wisdom is the production of 25%

(>2.0mm LM/LAD/LCX) of all bifurcation lesions
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Study Flowchart

Data base: 1171 consecutive patients with 1200 lesions

v

Data collection:
1. Baseline characteristics
2. Lesion characteristics of coronary angiography
3. Intervention procedural characteristics
4. Quantitative coronary angiography analysis
data of baseline and procedure

v

Univariate analysis

v

Multivariate analysis

v

Independent predictors of SB occlusion
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Angle Distribution

Bifurcation angle distribution
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Incidence of SB occlusion (%
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Incidence of SB Occlusion
across Quartile of BA

Incidence of SB occlusion across quartile of BA

12,97%

BA<40° 40° < BA<52° 52° < BA<69°
Range of bifurcation angle (BA) (°)
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Predictors of SB Occlusion

Independent predictors OR 95% Cl P
High bifurcation angle (°) 1.026 1.014-1.037 <0.0001
Plaque distribution at the same side of SB 1.988 1.237-3.194 0.0045
MV TIMI flow grade before stenting 4.204 2.099-8.420 <0.0001
Pre-procedural diameter stenosis of bifurcation core (%) 1.013 1.004-1.021 0.0037
Diameter ratio between MV/SB 5.901 2.933-11.872 <0.0001
Diameter stenosis of SB before MV stenting (%) 1.029 1.018-1.040 <0.0001

OR: odds ratio
Cl: confidence interval
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ROC curve
» ROC Curve
08 State variable: SB occlusion
after main vessel stenting

206 Test variable: bifurcation angle
§ " Area under the curve: 0.655

' (95% CI: 0.594-0.716, p<0.001).

0.27

%0 0.2 0.4 0.6 0.8 1.0

1 - specificity
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=< Wider angle,
harder flow division. SB1

Proximal MV 1 Distal MV

VVVYVYYVYYVY VY

\2
€ Bifurcations with smaller angle was easier

for flow diversion into SB

€ Too large angle increases the
pressure drop and flow resistance®

SB2

(D:Sayed et al. J Biomech. 2013 Sep 3;46(13):2303-9.
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=< Wider angle,
smaller ostium length.

SB1

Ostium length of SB1

Proximal MV Distal MV

O§tium length of SB2

Ostium lengtho<(Reference Diameter/sin 6 )Y
0 1: bifurcation angle between distal MV and SB1;
0 2: bifurcation angle between distal MV and SB2;
RD of SB1=RD of SB2; 01> 6 2;

Ostium length of SB1<Ostium length of SB2;
MV=main vessel; SB=side branch; RD=reference diameter
(D:Ryu HM et al. Yonsei Med J. 2012 Jul 1;53(4):680-4.
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Wider angle,

smaller ostium area.

MV

MV

SB

90°

MV

MV

o w @
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=< Wider angle,
heavier plaque burden.

Flow direction

> Wider angle decreased wall shear stress and ‘" @
increases oscillatory shear index significantly | = Decreased
around the carina: induce plaque proliferation £ vall shear

at the bifurcation region®, thus lead to heavier N : stess

plaque burden

> Wider angle was significantly associated with
high-risk and noncalcified plaques in their
proximal MV segments®, which is an
independent predictors of SB occlusion® %i

Carina a (a-b)EWSS b

Increased

0.025
0.015
0.005

(DRodriguez-Granillo GA et al. JACC. 2006;47:884-5. (c_d)§os.
(@Papadopoulou SL et al. European heart journal cardiovascular Imaging 2012;13:635-42.

(®Hahn JY et al. JACC. 2013;62:1654-9.

@Yunlong Huo et al. J Biomech. 2012 Apr 30;45(7):1273-9
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{“High BA is Independent Risk factor
of SBO
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Final Results
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CORONARY ARTERY DISEASE

How Bifurcation Angle Impacts the Fate of Side
Branch After Main Vessel Stenting: A Retrospective Coronary Bifurcation Intervention: What Role Do Bifurcation
Analysis of 1,200 Consecutive Bifurcation Angles Play?
Lesions in a Single Center

. DONG ZHANG, M.D., and KEFEI DOU, M.D., PH.D.
Jong Zhang, mp, Bo Xu,” mBess, Dong Yin, mp, Yiping Li, mp, Yuan He, mp, Shijie You, mp,
Shubin Qiao, mp, Yongjian Wu, mp, Hongbing Yan, mpo, Yuejin Yang, mp,

Runlin Gao, mp, and Kefei Dou,” mp

From the Department of Cardiology, State Key Laboratory of Cardiovascular Disease, Cardiovascular Institute, Fuwai Hospital and
National Center for Cardiovascular Diseases, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 100037,
Chin

CONCLUSION

High BA was an independent predictor of SB occlu-
sion_after MV_stenting. The occlusion risk of SB with

a high BA should not be ignored. Further validation in
other patient populations is warranted.

Zhang D, Dou K, et al. Catheter Cardiovasc Interv. 2015 Mar;85 Suppl 1:706-15.
Zhang D, Dou K. J Interv Cardiol. 2015 Jun;28(3):236-48
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Thank you for your attention!
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