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The Thin Cap The Thin Cap FibroatheromaFibroatheromaThe Thin Cap The Thin Cap FibroatheromaFibroatheroma









NonNon--Calcified Plaque (RCA)Calcified Plaque (RCA)q ( )q ( )
•• 49 49 yr old yr old womanwoman

–– Dyspnea, negative MPSDyspnea, negative MPS

•• HTNHTN
•• LDL 156, HDL 61LDL 156, HDL 61
•• CAC score 0CAC score 0•• CAC score 0CAC score 0
•• NoncalcifiedNoncalcified plaque RCA plaque RCA 

and LADand LADand LADand LAD
–– Outward remodelingOutward remodeling

LAD



Partially Calcified Plaque (LAD)Partially Calcified Plaque (LAD)
•• 47 47 yr old man yr old man -- atypical atypical CPCP
•• HTNHTN-- 160/100, LDL 112, HDL 38160/100, LDL 112, HDL 38, ,, ,
•• CAC score 165, Mixed plaque: LAD, LCXCAC score 165, Mixed plaque: LAD, LCX



Problems with Detection Problems with Detection of of 
NN d P ti lld P ti ll C l ifi d C l ifi d PlPlNonNon-- and Partiallyand Partially--Calcified Calcified PlaquePlaque
•• Conceptual:Conceptual:

–– Well understood that atherosclerosis is a diffuse Well understood that atherosclerosis is a diffuse Well understood that atherosclerosis is a diffuse Well understood that atherosclerosis is a diffuse 
processprocess

–– Present as an isolated finding in the minorityPresent as an isolated finding in the minorityPresent as an isolated finding in the minorityPresent as an isolated finding in the minority

•• Practical:Practical:
–– Difficult to quantifyDifficult to quantify
–– Limited accuracyLimited accuracy
–– Low reproducibilityLow reproducibility
–– Independent predictive value unknownIndependent predictive value unknownIndependent predictive value unknownIndependent predictive value unknown

J Am Coll Cardiol 2006;48;312-318



How common is the finding of isolated How common is the finding of isolated 
l ifi d l ifi d l ?l ?nonnon--calcified calcified plaque?plaque?

Relatively uncommon in intermediate risk patients!

J Am Coll Cardiol 2006;48;312-318



NonNon--calcified calcified plaque: uncommon when plaque: uncommon when 
CAC  0 i  l  i k ti tCAC  0 i  l  i k ti tCAC = 0 in lower risk patientsCAC = 0 in lower risk patients

• N = 554
zero or low (<50) CAC – zero or low (<50) CAC 
scores

• Prevalence • Prevalence 
– 6.5% in patients with 0 

CACCAC
– 65.2% in those with low 

CAC 

AJC 2007;99:1183 1186AJC 2007;99:1183–1186



Imaging non-calcified plaque is g g p q
difficult

R i i l ti l l ti•Requires: maximal spatial resolution, 
minimized image noise:minimized image noise:

•Radiation, contrast



• Spearman’s correlation 
coefficient for plaque 
volumes determined by volumes determined by 
64-slice CT and IVUS was 
r2 0.69, p 0.001

• Noncalcified and mixed 
plaque volumes: 
underestimatedunderestimated
– Sensitivity <80%

• Calcified plaques: • Calcified plaques: 
overestimated

J. Am. Coll. Cardiol. 2006;47;672-677



Is characterization of plaqueIs characterization of plaque 
vulnerability possible?

Lower CT attenuation values in lipid-rich versus 
fibrous plaques- acute vs. stable culprit lesions

LR Fib

Schroeder JACC 2001 14 HU 91 HUSchroeder JACC 2001 14 HU 91 HU

Becker Eur Radiol 2006 47 HU 104 HU

Leber JACC 2004 49 HU 91 HU

Carrascosa Am J Cardiol 2006 71 HU 116 HU

Pohle Atherosclerosis 2006 58 HU 121 HU
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Outward remodelingOutward remodelingOutward remodelingOutward remodeling

•• Remodeling Index:Remodeling Index:
•• Ratio of diameter of Ratio of diameter of •• Ratio of diameter of Ratio of diameter of 

lesion to referencelesion to reference
“I d ”  1 37“I d ”  1 37–– “Index”  1.37“Index”  1.37



• ACS lesions by CT:
– Larger plaques

Remodeling index

Larger plaques
– Greater remodeling

Similar degree of 

J A  C ll C di l 2006 47 1655 62

– Similar degree of 
stenosis

J Am Coll Cardiol 2006;47:1655– 62



Emerging technique: Dual Energy CTEmerging technique: Dual Energy CT

• Dual energy CT to improve 
resolution of the coronary 
arterial wallarterial wall

• “Subtracted” images
• Early work:Early work:

– Ex vivo artery study
– Using DECT, vascular wall 

showed a 5.6 fold increase in 
contrast to noise ratio

• Why important: 

90 kV 140 
kV

90 kV subtracted 90 kV added • Why important: 
– May permit more accurate 

vascular wall, plaque burden 

90 kV subtracted 90 kV added

and luminal assessments

J Comput Assist Tomogr. 2006;30:804-811



• Prognosis is excellent in 
setting of zero or very low setting of zero or very low 
CAC scores

Little refinement possible?– Little refinement possible?

• Number of vessels involved 
is important modiferis important modifer
– Even with CAC < 100

ll d lJ Am Coll Cardiol 2007;49:1860–70



CONFIRM: Obstructive and NonCONFIRM: Obstructive and Non--
Ob i  CAD P di  M liOb i  CAD P di  M liObstructive CAD Predict MortalityObstructive CAD Predict Mortality

23,854 patients, clinical 23,854 patients, clinical corcor CTA, mean followCTA, mean follow--up 2.3 up 2.3 yryr

H d R ti  f  D th H d R ti  f  D th •• Hazard Ratios for Death Hazard Ratios for Death 
(compared to pts with No (compared to pts with No 
CAD):CAD):CAD):CAD):
–– Obstructive Obstructive dzdz: 2.6: 2.6

NonNon--obstrobstr dzdz: 1 6 (1 2: 1 6 (1 2--2 2)2 2)–– NonNon--obstrobstr dzdz: 1.6 (1.2: 1.6 (1.2--2.2)2.2)



CONFIRM Registry of CONFIRM Registry of CorCor CTACTACONFIRM Registry of CONFIRM Registry of CorCor CTACTA

“Dose“Dose--Response relationship”Response relationship”
•• HR for death related to HR for death related to 

number of diseased vessels:number of diseased vessels:
–– 0 (non0 (non--obstrobstr CAD): 1.62CAD): 1.62(( ))
–– 1 vessel: 2.001 vessel: 2.00

2 vessel: 2 922 vessel: 2 92–– 2 vessel: 2.922 vessel: 2.92
–– 3 vessel or LM: 3.703 vessel or LM: 3.70



CONFIRMCONFIRMCONFIRMCONFIRM
Risk higher in younger pts (<65 Risk higher in younger pts (<65 yoyo))g y g p (g y g p ( yy ))

Age >= 65 yr Age < 65 yr

Highest risk: patients < 65 years of age with 3-vessel disease: hazard ratio = 
6.19 (upper confidence limit: 11.2) compared to same aged patient with no 
CAD



CONFIRMCONFIRM
Ri k hi h  i  Ri k hi h  i  Risk higher in womenRisk higher in women

Most statistically significant in 3-vessel disease:Most statistically significant in 3 vessel disease:
HR for women: 4.21
HR for men: 3.27  (p<0.05)



Conclusion: Non-calcified coronary 
atherosclerotic plaque can be visualized, 

however-however
•Difficult quantification –
unknown reproducibility

•Limited, but growing, Limited, but growing, 
information on outcomes

P  t id li  d  t Per current guidelines, do not 
support using contrast-
enhanced coronar  CTA for risk enhanced coronary CTA for risk 
stratification

May change in the future...

for now use calcium score!...for now use calcium score!


