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Common SenseCommon Sense

““The best test for prediction of the risk of atherosclerosis is tThe best test for prediction of the risk of atherosclerosis is the he 
 demonstration of atherosclerosisdemonstration of atherosclerosis””

Dr. Ernest Schaeffer, EditorDr. Ernest Schaeffer, Editor‐‐inin‐‐Chief of AtherosclerosisChief of Atherosclerosis



P. Pignoli Circulation 1986

Intima Media Thickness ‐Plaque 

Arterial Stiffness : too sensitive to BP

CAC : irradiation‐repeatibility

Ankle Arm Index
 

: low sensitivity

Early Atherosclerosis Detection

CAC : irradiation‐repeatibility



Intima Media Thickness
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IMT of the Common Carotid Artery

Correlation between :


 
Intima media thickness of tissue specimens



 
B-Mode "Double line pattern" 
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Cerebro Vascular Disease 2004 Updated in 2006 
(Brussels) and 2011 ( Hamburg)

Mannheim Consensus



Definition

P. Pignoli Circulation 1986

Intima Media Thickening
(1) IMT is a double‐line pattern 

 visualized by echotomography
on both walls of the common 

 carotid arteries in a longitudinal 

 view. 

Plaque
(2) Plaque is a focal structure 

 encroaching into the arterial 

 lumen of at least 0.5 mm or 50% 

 of the surrounding IMT value or 

 demonstrates a thickness of at 

 least 1.5 mm as measured from 

 the media‐adventitia interface to 

 the intima‐lumen interface.



IMT and Plaque : EVA Study

CCAIMT  
 predicts 
 Carotid 
 Plaque 
 Occurrence

C Bonithon Kopp P‐J Touboul ATVB 1996



Current Risk estimation


 
Based on RF in NCEP-ATPIII :


 
Hypertension (BP> 140/90 mmHg or treated).


 

Low HDL (<40mg/dl)


 
Age ( men > 45 y ; women > 55 y )


 

Family history of premature CHD ( 1st degree relative in 
male <55y , in female <65y female ).


 

< 2RF : low risk 


 
≥

 
2RF : estimate 10y FRS


 

5 to 10% : low risk


 
5%to 20% or10% to 20% : intermediate risk


 

> 20% : high risk)



Current risk stratification limits


 

Can miss individuals 


 

Does not take into account lifetime risk


 

Does not address the physician need 



Prevalence of Conventional risk factors in 
CHD patients  N=87869

62,4 % have 0 or 1 RF Khot U et al JAMA 2003;290:898-904



IMT & Plaque 


 

ARIC study, included 13,145 individuals followed for approximately 
15 years for incident hard coronary events and revascularization. 


 

Carotid IMT measurements, which included both IMT and carotid 
plaque, were incremental to traditional risk factors for prediction of 
incident cardiovascular events. 


 

In particular, among intermediate-risk patients (10% to 20%, 10- 
year estimated risk group), 


 

Addition of carotid IMT and plaque information led to clinical net 
reclassification improvement of approximately 9.9%

Nambi V, Chambless L, Folsom A, et al. Carotid intima-media thickness and the presence or 
absence of plaque improves predictionof coronary heart disease risk in the Atherosclerosis 
Risk in Communities (ARIC) study. J Am Coll Cardiol 2010;55:1600 –7.



CHD incidence rate adjusted by CIMT categories 
with and without plaque

Nambi V, Chambless L, Folsom A, et al. Carotid intima-media thickness and the presence or 
absence of plaque improves predictionof coronary heart disease risk in the Atherosclerosis 
Risk in Communities (ARIC) study. J Am Coll Cardiol 2010;55:1600 –7.



IMT and Plaque


 

IMT predicts plaque occurrence 


 

Higher is better : Plaque overcome IMT risk



IMT Acquisition

Recommendation Explanation

Black and White Mode :               Color Flow decrease accuracy

CCA and Bifurcation     :               Localize Bifurcation

Right & Left :               Both Carotid are required

CCA Plaque                  :               Avoid plaque if possible

Diastole                        :              Using cine loop or video

Straight segment          :              Avoid loop or curvature

Multi angle procedure ?  :             Time consuming - No proofs-

Mannheim Consensus 2011



IMT Measure

Recommendation Explanation

Far Wall                            :               Better seen , validated

Situation 5mm below CB  :               Avoid Remodeling

Region Free of plaque , loop , curvature : <> IMT, remodeling

10mm                              :         Decrease standard error and deviation

Both Side :               IMT is asymetric (  L > R)

QI  > or = to 0.5               :               Increases accuracy

Mean of Right and Left :              Reference values

Mannheim Consensus 2011



IMT Acquisition and Measure

Mannheim Consensus 2011



Plaque Evaluation

Recommendation Explanation

CFDI                                   :               Color Flow increase accuracy

Longitudinal/CS                  :               Better Localisation

Incidence with MaxT :               Angle dependence

Thickness , Area , Structure :               FU , Risk evaluation

Mannheim Consensus 2011



Whom to assess


 

Symptomatic patients aged 40–70 years, at intermediate CVD risk 
(,6%–20% 10-year risk according to NCEP ATP III


 

Family history of premature CVD in a first-degree relative;


 

Indidivuals with one or more atherosclerosis risk factors to 
evaluate arterial consequences of their exposure to risk factors

Mannheim Consensus 2011



Reference Values


 

In addition to regular patient ‘s information and général neuro 
vascular examination protocol , it is essentiel to :


 
Provide the number ,and already described characteristics of 
plaques, 


 

Provide the mean IMT based on the average of both sides


 
Provide the age sex and ethnicity related reference value , 
aiming at evaluating the level of cardio vascular risk



Men
Age, y 30-39

(n=69)
40-49

(n=102)
50-59

(n=135)
60-69
(n=93)

70-79
(n=82)

P05 0.464 0.528 0.549 0.569 0.627

P10 0.519 0.560 0.585 0.618 0.647

P25 0.574 0.586 0.637 0.663 0.743

P50 0.616 0.653 0.701 0.738 0.798

P75 0.672 0.705 0.787 0.842 0.907

P90 0.749 0.756 0.836 0.909 0.955

P95 0.772 0.802 0.914 1.030 0.984

TABLE 2. Percentiles of Mean CCA-IMT Measurements by Decades 
and Gender in Subjects Without Modifiable Cardiovascular Risk Factors
P05, P10, P25, P50, P75, P90, P95 : 5th,10th, 25th, 50th, 75th, 90th and 95th percentiles



Women
Age, 
y

30-39
(n=78)

40-49
(n=139)

50-59
(n=153)

60-69
(n=120)

70-79
(n=79)

P05 0.467 0.514 0.553 0.575 0.608

P10 0.492 0.539 0.586 0.612 0.658

P25 0.537 0.576 0.619 0.665 0.710

P50 0.588 0.640 0.669 0.752 0.758

P75 0.635 0.691 0.737 0.817 0.841

P90 0.670 0.726 0.789 0.865 0.882

P95 0.687 0.745 0.828 0.906 0.950

TABLE 2. Percentiles of Mean CCA-IMT Measurements by Decades 
and Gender in Subjects Without Modifiable Cardiovascular Risk Factors
P05, P10, P25, P50, P75, P90, P95 : 5th,10th, 25th, 50th, 75th, 90th and 95th percentiles



Reference Values US



Reference Values: Bogalusa Study

Mean age : 32
Caucasien : 378
Black Americans : 150

E Urbina & al Am J Card 2002



CARMELA Normal Values 
7 countries of Latin America

Venezuela      Colombia     Argentina       Peru              Mexico         Equateur       Chili   

Pierre-Jean Touboul & al on behalf of the CARMELA Study Investigators:Common Carotid Artery 
Intima-Media Thickness:The Cardiovascular Risk Factor Multiple Evaluationin Latin America 
(CARMELA) Study Results Cerebrovasc Dis 2011;31:43–50



Reference Values US : ARIC Study



IMT Plaque Report

What should include a complete report : 


 

Patient ‘s information and general neuro vascular 
examination protocol , it is essentiel to :


 

Provide the number ,and already described 
characteristics of plaques, 


 

Provide the mean IMT based on the average of both 
sides


 

Provide the age sex and ethnicity related reference 
value , aiming at evaluating the level of cardio vascular 
risk



Finally IMT


 

Add to classic CV evaluation


 

Is less powerfull than plaque for CV risk evalutaion


 

Predicts plaque occurrence


 

Screening tool for asymptomatic people at intermediate CV Risk


 

Needs harmonized acquisition and measure 
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