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The issues 

•  How big is caroKd IMT? 
•  How much should it change? 

•  What else changes with IMT? 

The artery wall 

How big is caroKd IMT? 

•  How thick is a nail? 
– Nail thickness in normals: 0.397 to 0.481 mm 
•  Skin Research and Technology 2001; 7:60‐64 

•  IMT average (common caroKd artery) in MESA 
is: 
– 0.67 mm ± 0.19 mm 
– Far wall right common caroKd artery 

Why far wall common caroKd artery? 

•  Emulates a recognized progression protocol 
•  Hodis / UCLA protocol 
•  Focuses on the far wall of the right common 
caroKd artery 

•  LovastaKn 

Hodis et al 
Ann Internal Medicine 1996; 124: 548. 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How much should it change? 

•  Look at slope of cross‐secKonal associaKon 
between IMT and age 
–  In CHS / ARIC:  
•  0.005 – 0.008 mm/year : Epidemiology, cross‐secKonal, 

•  0.0147 mm/year : SymptomaKc, CHD trials 

What to do in MESA? 

•  Precision in IMT measurement 
•  Magnitude of change in IMT 
•  Measure diameters 
–  Specifically inter‐advenKKal diameters 

•  Not previously done in MESA 

Change in IMT with cardiac cycle  Change in IMT with cardiac cycle 

•  Research Hypothesis: The caroKd artery wall 
does not thicken during diastole. 

Hypothesis rejected 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Change in IMT with cardiac cycle: 
associaKon with gender 

•  Research Hypothesis: The caroKd artery wall 
IMT change is similar for men / women. 

NO : 0.0031 mm difference  Scacerplot: IMT at Diastole versus IMT at 
Systole (reduced range 0.2 ‐ 1.25 mm) 

Change in IMT with cardiac cycle: 
associaKon with risk factors 

Change in IMT with cardiac cycle: 
associaKon with risk factors 

Change in IMT with cardiac cycle: 
associaKon with risk factors 

• Coefficient esKmates (direcKon, magnitude, and significance) suggest similar results 
from either IMT‐Diastole or IMT‐Systole. 
• A comparison of model R‐square suggests that IMT‐Diastole should be preferred over 
IMT‐Systole when both measures are available. 
• Using regression methodology known as Seemingly Unrelated Regression for these 
analyses, test results suggest staKsKcally significant differences in between the two 
models for age, race, gender, hypertension (systolic blood pressure), and pulse 
pressure coefficients.  While some differences are staKsKcally significant, the 
magnitude of the coefficient esKmate difference is typically small and perhaps not 
meaningful.  The one excepKon to this appears to be pulse pressure which exhibits a 
somewhat stronger associaKon with IMT and was noted earlier to be associated with 
the IMT differences at different points in the cardiac cycle (physiologically associated 
with the IMT thickness issue of interest in these analyses). 

Difference in IMT during cardiac cycle 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Change in IMT  Glagov phenomenon 

Glagov phenomenon: implicaKons for 
IMT progression  Remodeling  and IMT 

Some math !  The hypothesis  

•  Change in IMT 
depends on change 
in diameters 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Inter‐advenKKal diameters  Current status 

•  Cross‐secKonal associaKons of IMT and IAD 
•  Combine both measurements 

•  Look at change over Kme 


