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Coronary Plaque in Type 2 Diabetes

� Extent

� Characteristics

� Possible implications
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N81

63 yr male, DM 12 yr, BMI 26, 
Insulin treated, hypertension, lifetime non-smoker, on 
aspirin and statin

Cholesterol 170, HDL 52, Tg 54,
LDL 107 (mg/dl), TC/HDL 3.3

HbA1C 9.1%

CRP 2 mg/l 

CAC score 22 

Treadmill: 9.8 Mets (HR 141/min), no 
ST changes 

Framingham 10 y CHD risk 20%

UKPDS   25% 10y CHD risk

Asymptomatic Type 2 Diabetic, CTA December 2006
Is this patient at risk?



LM-LAD - Mixed plaque Proximal LM
Area 36.5 mm2

Distal LM
Area 40.7 mm2

Ostium LAD
Area 27.9 mm2

Distal LAD
Area 28.0 mm2

LM 
Remod-
eling 
index 
1.12

Remodeling 
index 1.00

N81

Eccentric 
mixed 
plaque, 
1800 of 
arterial 
circumf.

Eccentric 
mixed 
plaque, 
1800 of 
arterial 
circumf.

Asymptomatic 63 yr old type 2 diabetic, CTA Decembe r 2006. Negative 
treadmill stress test

Is this patient’s individual risk greater than pred icted by the risk score?

F.U. Oct 2009, 2y 10m : Asymptomatic
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.984

.841

.645

� 25%

26-49%

� 50%

1 month

No at risk 322 200                            61
103 93                             27
105                        56                             18 ������������

Minimal vs mild stenosis, p<0.001

Mild vs moderate stenosis, p<0.001

Adjusted for CAC score and baseline differences:

Stenosis >25% had HR 11.0, p<0.001 for CHD event

MACE-free Survival in 545 Symptomatic Pts at Intermediate Risk Stratified 
by Most Significant Stenosis on CTA  

N=545 Intermediate 
risk, suspected CAD, 
no prior cardiac 
event, F.U. 9-30 
months, (18.2±6.3)

After adjustment for 
CAC score and 
baseline differences, 
>25% stenosis  
independently 
predicted MACE 
(HR 11.0, 95% CI 4 
-30, p<0.001)

Rubinshtein R, Halon DA et al. Int J Card 2009

Luminal Narrowing on CTA Predicts MACE Independentl y of CAC



8 yr history of DM, insulin treated, never smoked, HbA1C 7.9, C/HDL 4.5, 10.4 mets 
neg treadmill stress test, CAC score 654, Framingham risk: 45%, UKPDS: 48%

N. 54

Extensive Coronary Calcification in a Hypertensive 74y Old Man

Cx 2nd

marginal

LAD
LAD

Cx

Lumen

Ca plaque

FU Oct 2009, 32 months: Asymptomatic
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RCA

LAD

LAD
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Cx

Single Vessel CAD - Mixed Proximal LAD Plaque
Positive Arterial Remodelling and Luminal Narrowing  

Dm 4.7mm, �A17.7mm 2

Dm 6.4mm, A22.6mm 2

A 22.6mm 2

56 yr old woman, 7 yr DM, htn, non-smoker, CAC score 129, LDL 100
10 yr Framingham risk: 15% (death/MI); UKPDS 10 yr risk: 9.6%.
Treadmill: 9.3 mets,171/min

29mm

N.15

Lumen

Lumen

Lumen

Plaque
(no Ca)

Plaque (calcified)

FU Oct 09, 3 yrs: Asymptomatic Plaque analysis: Shina Systems, 
Caesarea, Israel and Philips, 
Haifa, Israel 

Rm Index 1.3

Scanner: Brilliance 64, Philips

asymptomatic ischemia
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Predictors of Acute Coronary Events-
Features of Vulnerable Plaques

Larger plaque (>50% X-section of artery)  with large necrotic core (low density plaque) 

Outward remodeling of artery

Spotty calcification T = thrombus, NC = necrotic core

Large plaque areaLarge necrotic core

Positive 
remodeling 
of artery

Spotty Ca

Ruptured

Vulnerable

NC

NC

Lumen

Lumen

T

Plaque

Plaque



N1340

66 yr women, DM 12 yr, BMI 26, 
hypertension, lifetime non-smoker, on statin, 
chol 176, HDL 46, Tg 106, LDL 109 (mg/dl), 
TC/HDL 3.8

HbA1C 5.8%

CRP 5 mg/l 

CAC score 144 

Treadmill: 7.5 Mets (HR 162/m), 
ischemic ST changes 

Framingham 10 y CHD risk 15%

UKPDS 10y CHD risk 32%

Asymptomatic Type 2 DM, CTA Dec 2007

Prox 
LAD



D. E.  N1340

LAD Plaque with Large Low Density Region 
long Axis and X-sections through plaque��Dec 2007



Lumen 
284±46 HU

Low density 
plaque (lipid 
pool?) 47±21 HU

NC plaque 119±25 HU

N1340

LAD Plaque with Large Low Density Region 
long Axis and X-sections through plaque��Dec 2007



N1340

CTA December 2007 Invasive angiogram, August 2008

December 2007 - Asymptomatic
August 2008      - Acute Coronary Syndrome

LAD



Motoyama S et al, J Am Coll Cardiol 2009;54:49–57

CTA Characteristics of Atherosclerotic Plaques Subs equently 
Resulting in Acute Coronary Syndrome

Low attenuation plaque volume

Sensitivity 90%
Specificity 66.7%
PPV 32.3%
NPV 97.7%

Remodeling 
index

AUC 
0.70

AUC 
0.73

Total plaque 
volume

Low 
attenuation 
plaque vol.

AUC 
0.84

AUC 
0.80

LAP area/ 
plaque 
area

1160 pts with suspected or known CAD



Motoyama S et al, J Am Coll Cardiol 2009;54:49–57

Event Rates in Relation to Plaque Features 



Conclusions

� Coronary CTA provides a novel non-invasive window 
through which coronary atherosclerosis can be 
examined

� Plaque characteristics: volume, intermediate, low 
density and calcified plaque, luminal narrowing and 
arterial  remodelling can be measured quantitatively

� Recent data in symptomatic patients suggests that 
selected CTA characteristics prospectively predict  
ACS

� The value of this approach in asymptomatic diabetics is 
under examination 
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