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Safety Issues with 2 DES

Renu Virmani et al, TCT 2004

« … cause of stent thrombosis stent underexpension, crush technique … »
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Safety Issues with Bifurcation Lesions ?

Iakovou et al. JAMA 2005;293:2126-2130

Ong et al. JACC 2005;45:947–53

Kuchulakanti et al. Circulation 2006;113:1108-1113
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SES (n = 1062), PES (n = 1167)

Variables                                Hazard Ratio        P value
(95% CI) 

Premature antiplatelet ther. disc. 89.78 (29.90-269.60) .001
Renal failure 6.49 (2.60-16.15) .001
Bifurcation lesion 6.42 (2.93-14.07) .001
Diabetes 3.71 (1.74-7.89) .001
LVEF per 10% decrease                                1.09 (1.05-1.13) .001

Iakovou et al. JAMA 2005;293:2126-2130

Early and Late stent thrombosis
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Independent Predictors of Stent Thrombosis

Variables                Hazard Ratio           P Value
(95% CI) 

Premature antiplatelet ther. 57.13 (14.84-219.96)               .001
Bifurcation lesion                                8.11 (2.50-26.26)                  .001
LVEF per 10% decrease                        1.06 (1.01-1.12)                     .03

Iakovou et al. JAMA 2005;293:2126-2130

SES (n = 1062), PES (n = 1167)

Late stent thrombosis
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Multivariate analysis

Bifurcation OR  3.0,  95% CI 1.3-6.8,   p< 0.01

Bifurcation + AMI    OR 12.9, 95% CI 4.7-35.8, p< 0.001

Ong et al JACC 2005;45:947–53
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Kuchulakanti et al. Circulation 2006;113:1108-1113
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DES in Bifurcation Lesions: Safety
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DES in Bifurcation Lesions: Safety
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Can we Explain Safety Issues
In Bifurcation Lesions ?
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Finn et al ACC 2005

1. Excess of Metal 
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Courtesy of J. Ormiston

High Pressure (20 atm. 5x) 
Repeated “Kissing”

2. Fracture of the Polymer
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3. Rheology not Optimal

Asakura and Karino, Circulation Research 1990;66:1045-1
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3. Rheology not Optimal
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Case of a single stented coronary artery

Influence of the wire height or impact rate on 2D flow perturbations

Qualitative experimental results
(Benard et al.) Qualitative and quantitative numerical results (Benard et al.)

This study highlights that wire height is a preponderent factor of 2D flow perturbations
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Physiological flow through a bifurcation model with palmaz stent (Fabregues, 1998, J. of Biomech.31)

B: Stent implantation in the SB induces recirculation zones in the healthy artery branch

A: Stagnation zone appears if the stent does not conform to the artery.

Macroscopic flow perturbations at stented bifurcation site
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Crush Technique

Courtesy of John Ormiston

Stagnation area 
between the struts

Delayed endothel.

Recirculation

Stent not apposed
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Dr Hichiki

Optimal Crush

Stagnation area 
between the struts

Delayed endothel.

Recirculation
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Dr Hichiki

« Mini » Crush

Recirculation
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Courtesy of John Ormiston

Culotte Technique

Stagnation area 
between the struts

Delayed endothel.

Recirculation

Stent not apposed
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SKS

Courtesy of John Ormiston
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4. Stent Fracture
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Popma, « Enter the DES Revolution », New Orleans 2007
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Bifurcation stenting is now a well known predictor of stent
thrombosis at follow-up.

When 2 stents are used, several factors may increase the
risk (fractures, uncomplete stent apposition, delayed
endothelialization, distorsion, recirculation ...).

Therefore a provisional side branch stenting approach is
recommended.

Conclusion 
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When 2 stents are needed, it is preferable to avoid long 
overlap of the 2 stents which is associated with a higher risk
of stent or polymer fracture and poor Rheology.

And always end with final kissing balloon inflation with
correct balloon size.

Conclusion 


