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Plaque at the carina                            
63/195 (32%) 

Is the carina free of plaque in coronary bifurcation lesions?
The study prospectively analyzes ultrasound longitudinal axis scans in a series 
of 195 patients with coronary bifurcation lesions, in an attempt to assess the 
frecuency  of atheroma involvement at the carina …

Consensus Prague 2008
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Présentateur
Commentaires de présentation
1-Medina´s is an angiographic classification and should probably be kept in that way. However, last year the club proposed a modification in the way the distribution of the plaque in the bifurcation is represented. As you can see the carina is always represented free of plaque. However, our IVUS study (almost 200 bifurcation lesions) show carina involvement in 30% of the cases as is illustrated here.  This study was presented at the last meeting of the ESC.



Spatial and phasic oscillation of non-Newtonian wall shear stress in human left coronary artery bifurcation: an insight to 
atherogenesis.  Soulis JV et al. Coron Artery Dis. 2006 May;17 (4):351-8.

Wall shear stress

early systole

Présentateur
Commentaires de présentation
2-Theoretically, the carina or flow divider component of the coronary bifurcation is protected by the high wall shear stress at that level as illustrated here. However, the physiopathology of atherosclerotic coronary disease is very complex and a single factor might not be enough to protect the carina.
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ULTRASONOGRAPHIC STUDY
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Présentateur
Commentaires de présentation
3-Our ultrasonographic study protocol is shown here. We performed a motorized pullback from  the MB, and from the SB in every patient, paying special atention to the longitdinal reconstruction in order to analyze the plaque distribution and the carina MORPHOLOGY. Quantitative parameters were measured at diferent points of the bifurcation as listed here. After stenting the MB a new IVUS study was done at the main vessel.



Age, years  …………………………… 61 10

Male gender………………………….. 145 (74)

Hypertension ……………………….. 119 (61)

Diabetes mellitus ………………….. 56 (29)

Hypercholesterolemia ……………. 91 (48)

Current smoking …………………… 81 (42)

Unstable ………………………………. 121 (62)

Multivessel disease ……………….. 96  (49)

Left ventricular EF ………………… 55 9

Clinical data n=185 p

Présentateur
Commentaires de présentation
4-The clinical patient characteristics are shown in this slide.
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Bifurcation coronary lesions ( n=195)
LM and distal

Location of the bifurcation

Medina type

Proximal main branch Ø, 
mm 3,37 0,49

Distal main branch Ø, mm 2,93 0,32

Side branch Ø, mm 2,72 0,36

MB tapering index 0,87 0,07

Main branch stenosis, % 71 14

Lesion length, mm 16,2 7,4

Bifurcation angle (º) 63 27
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Présentateur
Commentaires de présentation
5-The angiographyc data is summaryzed in this slide. Almost half of the bifurcation lesions were located at the LM. Distal bifurcation lesions were mostly located at the LAD. Regarding the type of bifurcation, in 40% of the cases the SB component of the bifurcation was involved.



Proximal

EEM CSA, mm2

Lumen CSA, mm2

Plaque burden, %

17,33 5,14
11,99 4,61 

31 14 
At carinal point

EEM CSA, mm2

Lumen CSA, mm2

Plaque burden, %
Plaque thickness-carina (n=63)

11,06 4,28 
4,32 2,43
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EEM CSA, mm2

Lumen CSA, mm2

Plaque burden, %

11,22 4,27
7,86 3,18 

28 15
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Plaque burden, %
Distance to carinal point, mm

11,83 3,99 
3,04 1,48 

73 12 
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MAIN BRANCH QUANTITATIVE ULTRASONOGRAPHIC STUDY
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Présentateur
Commentaires de présentation
6-The ultrasonic quantitative data of the main branch is shown here: at proximal level, carinal point and distal to the carina. We also measured the distance between the maximum stenosis point and the carina. 
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Plaque at the carina 63/195 (32%)

Présentateur
Commentaires de présentation
7-We documented unequivocal proof of plaque at the carina in 63 out of 195 coronary bifurcation lesions. In some cases the amount of plaque at this level was even greater than at the countercarina. In a small percentage of the cases calcification of the plaque at the carina was present.



Carina free 132/195 (68%)
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Présentateur
Commentaires de présentation
8-Here we show several examples of carina free of plaque.



Presence of plaque at the carina 63/195 (32%)
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Présentateur
Commentaires de présentation
9-This slide shows the prevalence of plaque at the carina according to the type of bifurcation lesion. As you can see, in 1-1-0, 1-0-1 and 1-0-0 lesions, the prevalence was very low.
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Présentateur
Commentaires de présentation
10-On the other hand, the incidence of plaque at the carina is higher in those bifurcation lesions where the minimal lumen area was located in the MB distal to the carina. 
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“Vulnerable anatomy of the carina in ostial left anterior descending lesions treated 
with floating stent”  Medina et al . Rev Esp Cardiol. 2009;62(11):1240-9
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Présentateur
Commentaires de présentation
11-Regarding carina morphology we observed that in 45% of the cases a peculiar pattern was present, as we show in these 2 examples (the yellow frames), which we named “The Eyebrow sign”. This pattern is a predictor of side branch ostial compromise when stenting across the MB.



CARINA MORPHOLOGY & PRESENCE OF PLAQUE 
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Présentateur
Commentaires de présentation
12-The prevalence of plaque at the carina was slightly inferior when the eyebrow sign was present (27% vs 37%). The examples 1 and 2 show eyebrow signs with and without plaque at the carina as in 3 and 4 we can see standard carina morphology with and without plaque.



"No ! carena is not always free of disease ! is it important 
or not?

Présentateur
Commentaires de présentation
13-now I will focus in the second question…..
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Présentateur
Commentaires de présentation
14-In bifurcation lesions without compromise of the SB components (double blank zero lesions _,_,0) we observed a paradoxical lower incidence of ostial damage of the SB when plaque was present at the carina. The angio and IVUS before and after treatment, showed no damage of the SB despite the presence of plaque at the carina.
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Présentateur
Commentaires de présentation
16- However, we have observed the snow plow phenomenon as a mechanism of SB damage when a substantial degree of plaque is located proximal to the bifurcation region as shown in this case.



Conclusions

Plaque at the carina is present in one third of the bifurcation lesions

This prevalence seems to be lower in 1,1,0 bifurcation lesions / absent
in 1,0,1 & 1,0,0

In bifurcation coronary lesions where the MLA is located distal to the
carinal point, the prevalence of plaque at the carina seems to be higher
(no atheroprotective effect of high wall shear stress?)

In simple bifurcation coronary lesions { _,_,0}, the presence of plaque
at the carina is not a factor influencing SB damage after stenting the
main branch
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