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Epicardial arteries =
Conductance vessels

Microcirculation :
Resistance vessels

The epicardial box

Basics of coronary circulation



Basics of coronary circulation
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Looking at CAD in 2006

• Precise high-quality imaging by angiography.

• Extensive knowledge of « classical » CAD.

• Excellent additional or alternative tools for evaluation.

• Ability to judge the hemodynamic consequences of CAD.



Overview

• Introduction to the other speakers.

• Basics… back to the future.

• History of angiography.

• Defining the definition of multivessel disease.

• Discuss its clinical implications & limitations.









1959 – 1962
Initial experience

with coronary angiography

1967
Correlation established in vivo between

obstructive 
CAD and angina pectoris

1968
Initial application of revascularization

by bypass surgery

1975
Methodological basis for

the first CABG RCT’s & registries



CASS definitions of CAD*

• Graded from 0 to 3.

• Based on visual assessment.

• Threshold of 70% for epicardial artery of secondary
branch.

• Threshold of 50% for the left main stem.

• Pending on the dominance of the circulation.

*Circulation, 1981.



CASS definitions of CAD

• Right, balanced or unknown dominance :

1 vessel : >70% stenosis of epicardial vessel.

2 vessel : >70% stenosis of 2 epicardial vessels.
>50% stenosis of the left main.

3 vessel : >70% stenosis of 3 epicardial vessels.
Any of the above leading to 3.



CASS definitions of CAD

• Left dominance :

1 vessel : >70% stenosis of the LAD or RCA.
>70% lesion of any secondary branch.

2 vessel : >70% stenosis of the Lcx.
Any of the above leading to 2.

3 vessel : >50% stenosis of the left main.
Any of the above leading to 3.



1975-1981
Definition of multivessel disease

1982-1984
Publication of RCT & registries

disclosed the clinical impact
of the extent of CAD

1975
Methodological basis for

the first CABG RCT’s & registries

1982-1994
*Precise idea about the
natural history of CAD*Herrick et al, JAMA 1918 !



Natural history of CAD

Adjusted 12 year survival :

Normal : 91%.
Mild disease : 86%.
Moderate : 79%.
1 vessel : 74%.
2 vessel : 59%.
3 vessel : 40%.

Visual CAD as a prognostic marker.
Emond et al., Circulation 1994



• Daily practice on a world wide level.

• Single dimensional reading.

• Errors in reading diagnostic images :
Over estimation of severe lesions.
Under estimation of mild lesions.

• Errors after PCI :
Over estimation of the result.

• Important intra & inter-observer variability.
Cath lab program.
Time of the day.
Occupation.

• Vessels at risk : left main, mid LAD, distal RCA.
• Of no value for the intermediate lesion.

Qualitative angiographic assessment



Qualitative angiographic assessment

• Solutions to improve accuracy ?

Use nitrates !

Projections with a meaning.

Consensus rather than expert opinion.

Operator volume rather than long-term
experience.



Qualitative angiographic assessment



Qualitative angiographic assessment

Fischer et al., Cathet Cardiovasc Diagn 1982



Qualitative angiographic assessment

• Practical consequences :

• Overuse – inappropriate PCI or CABG.

In randomized PCI & CABG trials (and of all times).
No proof of concept of plaque sealing.

(healed asymptomatic plaque principle).

• Underuse – incomplete revascularization.

Hemodymically significant lesions are potentially left
untreated.



CABG

Medical therapy

Qualitative angiographic assessment

15 year cumulative survival rate in CASS registry LM pts

Medium survival not affected by CABG if <60% stenosis
Caracciolo et al, Circulation 1995



Quantitative angiographic assessment

• Digitized algorythm developed in the early
80’s.

• Single dimension reading (again).

• More precise :
Important reduction in intra & inter-
observer variability.

• Essential tool for end point evaluation :
Plaque regression trials.
Interventional cardiology trials.
Trials on endothelial function.



Quantitative angiographic assessment



Quantitative angiographic assessment

• Limitations & caveats :
Segment foreshortening.
Vessel remodeling – diffuse sclerosis.
Post stenotic dilatation – side-branch

vessel overlap.

• Only few systems have been validated & 
validated systems are rarely used.



Angiography versus FFR
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Multivessel disease

• Back to the future…

The spirit of the invasive cardiologist

It’s all in the lumen

MIBI   PET   MRI
MSCT

IVUS   Angioscopy FFR   OCT   VH



In practice

• Proof of ischemia and beyond prior to catherization.

• Always attempt classification of the extent of CAD on a 
baseline diagnostic angiogram.

(for prognostic & therapeutic reasons)

• Remember tricks to improve accuracy of the reading.



Conclusions

• Defining multivessel disease in patients with
intermediate lesions has become obsolete.

• Time has come to redefine multivessel disease guided by 
contemporary diagnostic tools.

• Bearing this in mind and in the era of modern drug
therapy for CAD, a certain type of revascularization
practice is questionable.

• This practice has to a some extent been applied in most
RCT in this field.  There is room for a least a critical
appraisal of certain dogmas on revascularization.
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