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Rational for Dedicated Bifurcation Stents

• 1:1:1 with large side branch distribution
• Maintain side branch access at all times
• Distortion of MB stent by SB dilatation
• Inability to cover the ostium of the SB
• Multiple layers of DES
• Time and skills
• Myocardial infarction
• Stent thrombosis



Technical Challenges with Bifurcations
Using Straight, Concentric Tubular Systems

Injury Scaffolding

Side Branch
Access

Intersection
MV & SB

• Gaps
• Apposition incomplete
• Multiple Strut Layers

• Distort stent architecture
• Loss of access

• Stent protrusion
• Dissection
• Nidus for restenosis



Study Objectives

Define bifurcation anatomy and geometry
• Casts of human coronary tree to evaluate 

intersection between Main Vessel (MV) & Side 
Branch (SB)

• Qualitative assessments
– Shapes in intersections and SB take off

• Quantitative measures
– Specified Diameters (vessels > 1.6 mm)
– Various angles



3 Dimensional Casts of Coronary Tree
(Aorta to terminal branches (<1mm)

• Branching
• Curvature
• Tortuosity
• Lesions
• IntersectionsLM

LCX LAD

RCA



No disease Minor stenosis; 
minimal disease

Moderate ostial stenosis; 
diffuse stenosis in SB and 

proximal MV

Severe stenosis and 
disease

High Power Views of Anatomy & Disease
Multifaceted intersection without discrete angle
High Power Views of Anatomy & Disease
Multifaceted intersection without discrete angle



Ostial Geometry: 
Oval and Asymmetric Rather than Round

Example: Side Branch of RCA Side view of ostium with 
SB removed
Side view of ostium with 
SB removed

Front view of ostium with 
SB removed
Front view of ostium with 
SB removed

Sketches of ostium

elliptical

conical
taper



Diameters: Greater proximal to distal
Ostial SB diameter similar to distal MV
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Ostial Geometry:
Transition Zone Taper Greater by 3-fold
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Tapers 0.56 mm over 6.00 mm distance
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Tapers 0.60 mm over 1.75 mm distance 

Example of Diameter Measurements
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Vessels with SB > 1.99 mm



Summary
Bifurcation diameters ~ to previous findings

MV: Wide Range (1.7 to 4.2), 
proximal mean= 2.86

distal mean=  2.39

SB: Wide Range (1.6 to 2.6), mean 2.28

Four types of Asymmetric Ostial Geometry:
• Multifaceted transition (high magnification detail)
• Oval rather than round ostium

• SB Taper 3-fold greater than MB
• Side branch take off angles

– Proximal (obtuse)
– Distal (acute) 



Conclusions
Distorted stent or Distorted anatomy

• Complex transition zone from the main vessel to the side 
branch with many asymmetric features 

• Anatomic distortion likely with symmetric (cylindrical) 
designs
– Strut protrusion/injury
– Gaps
– Incomplete wall apposition

• Matching design to asymmetric ostial geometry may 
minimize implant injury, enhance scaffolding and 
improve outcomes 



Bifurcated Stent Companies

Axxess (by Devax)

Sideguard (by Cappella)

Tryton (by Tryton)

Frontier (by Abbott)

Petal (by Boston)
Twin-Rail (by Invatec)

Antares™ (by TriReme)

Stentys (by Stentys)
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