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The Thin Cap Fibroatheroma
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Non-Calcified Plaque (RCA)

e 49 yr old woman
- Dyspnea, negative MPS
e HTN
e | DL 156, HDL 61
e CAC score O

e Noncalcified plague RCA
and LAD

- Outward remodeling




Partially Calcified Plaque (LAD)

e 47 yr old man - atypical CP
e HTN- 160/100, LDL 112, HDL 38
e CAC score 165, Mixed plaque: LAD, LCX




Problems with Detection of
Non- and Partially-Calcified Plague

e Conceptual:

- Well understood that atherosclerosis is a diffuse
process

- Present as an isolated finding in the minority
e Practical:
- Difficult to quantify

- Limited accuracy
- Low reproducibility

- Independent predictive value unknown




How common is the finding of isolated
non-calcified plague?

Relatively uncommon in intermediate risk patients!
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Non-calcified plaque: uncommon when
CAC = 0 in lower risk patients

e« N=554
- zero or low (<50) CAC
scores

e Prevalence
- 6.5% In patients with O
CAC
- 65.2% In those with low
CAC
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Degree of CAC burden

AJC 2007;99:1183-1186




Imaging non-calcified plaque is
difficult

*Requires: maximal spatial resolution,
minimized image Noise:
*Radiation, contrast

f.




Tnmnrrmpln to (_Lw»m de Quantify

Plaque Volumes in the Proximal (,nrnnan Sx stem

Jsing Intravascular Ultrasound

L‘th:" mdu-r “- Lt:'l‘n:'r MD,’ Q" L‘th'-“mdt:'r Becker, MD,* “‘Ult'll't' as Knez, MD,* Franz von Ziegler, MD*
3 S / e, PHD I Zlhl A. Fay: PI—ID §
eck, MD* Peter Boekstegers, MD*

e Spearman’s correlation IVUS
coefficient for plaque 64-Slice CT ~ Nonme  Calcified  Mixed  Noncalcified
volumes determined by Nome 192 2 1 1
64-slice CT and IVUS was |
2 0.69, p 0.001 Nonalific

e Noncalcified and mixed

plague volumes: A
underestimated it
- Sensitivity <80%
= Calcified plaques %
overestimated i

400

Mean plaque volume determined by both methods (mm?)

J. Am. Coll. Cardiol. 2006:47:672-677 -
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|s characterization of plaque
vulnerability possible?

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

LR Fib
Schroeder 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




Overlap in HU values
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Pohle et al, Atherosclerosis 2006
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Outward remodeling

e Remodeling Index:

e Ratio of diameter of
lesion to reference

- “Index” 1.37



Noninvasive Assessment of 'Plzmue

Lul orit J.Ild SmbIL Lesions in Acute
COIOI'I.EH‘}-’ Syndrome and Stable Lesions in Stable
Angina by Multidetector Computed Tomography

Udo Hoffmann, MD,* Fabian Moselewski, BS.*| |\mi'n MNieman, MD,*t Tk- ]\'.unL Jang, MD, F‘H]}r
Wlaros Ferencik, ML, PRLYL™ Ayaz V. Kahman, ML Kicardo U, Cury, VL™ Suhny Abbara, VILY
Hamid ]nnqu"'lr thy L., ﬁ"‘! “!l‘t‘ph in Achenl: 1-.|1 "'-“] 'I'I' Themas ] By 1'.1'., M

Boston, Massachusetts: and Eviangen, Germany
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e ACS lesions by CT:
Larger plaques
Greater remodeling—

Similar degree of
stenosis

J Am Coll Cardiol 2006:47:1655- 62

Culprit Lesions in ACS Stable Lesions in ACS Lesions in SA
(n = 14) (n = 13) = 13 p Value

Outer vessel area at stenosis (mm?) . . 11.8 5.7 5. . 0.01
Luminal area at stenosis (mm?) 7 . 2733 . . 0.18*
Plaque area (mm?) 9.1 %428 . . 0.02*
Degree of stenosis (%) 9. . 80.2 = 16.9 . . 0.79*
RI . . 1.0+ 04 . . 0.04

Nomm asive characterization of the morphology of 40 le<:10ns mrl 50(1*3 lumm.ﬂ narrowing as dem ed from contrast enlmmed 10 slue letldeteLtor mmputed mmoaraphx

determmed with 111.111. 5is oi variance or Kruskal-W. 'l]ll test.




ORIGINAL ARTICLE

Spectral Coronary Multidetector Computed Tomography
Angiography: Dual Benefit by Facilitating Plague
Characterization and Enhancing Lumen Depiction

Daniel T Boll MID\* Margn H. Hoffmann, MO, * Madine fluber, MILF Andrea 5. Bossers, MDD ®

Andrik S Aschoff, M, ® and Thorssen R Fleiger, MDD

subtracted § 90 kV a ed

90 kV

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

Emerging technique: Dual Energy CT

Dual energy CT to improve
resolution of the coronary
arterial wall

“Subtracted’ images

Early work:
- Ex vivo artery study

- Using DECT, vascular wall
showed a 5.6 fold increase in
contrast to noise ratio

Why important:

- May permit more accurate
vascular wall, plaque burden
and luminal assessments



Cardiac Imaging

Long-Term Prognosis Associated With Coronary Calcification

Observations From a Registry of 25,253 Patients

Matthew J. Budoft, MD,* Leslee J. Shaw, PHD,T Sandy T. Liu,* Steven R. Weinstein,*
Tristen P. Mosler, Philip H. Tseng,* Ferdinand R. Flores,* Tracy Q. Callister, MDD,
o Rag 1D.§ Daniel S 1, MD+

lle, Tennessee; and Atlanta, Georgia

Currulativa Survival

e Prognosis Is excellent In
setting of zero or very low

CAC scores S N

Tirne to Fallow-up (Years)

- Little refinement possible?
e Number of vessels involved TR vveem

1 Vessel (n=2,563), p=0.69
" isEEE N eE =0.21

is important modifer e s
- Even with CAC < 100 .
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(n=195), p=0.003

Cumulative Survival
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J Am Coll Cardiol 2007;49:1860-70 T to Folowap(ear
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CONFIRM: Obstructive and Non-
Obstructive CAD Predict Mortality

23,854 patients, clinical cor CTA, mean follow-up 2.3 yr

e Hazard Ratios for Death
(compared to pts with No
07:\D)

- Obstructive dz: 2.6
- Non-obstr dz: 1.6 (1.2-2.2)




CONFIRM Reqistry of Cor CTA

e HR for death related to
number of diseased vessels:

- 0 (non-obstr CAD): 1.62
- 1 vessel: 2.00

- 2 vessel: 2.92

- 3 vessel or LM: 3.70




CONFIRM
Risk higher in younger pts (<65 yo)
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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
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CONFIRM
Risk higher in women
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Time iYears) Survival Time (Years)
At Risk Year 1
Normal 528 4160

Non-Obstructive 849 4457

At Risk

Normal
Non-Obstructive
1-Vessel

2 Vessel 1-Vessel
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3-Vessel/Left Main
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Conclusion: Non-calcified coronary
atherosclerotic plaque can be visualized,
however-

.

B

eDifficult quantification -
unknown reproducibility

eLimited, but growing,
Information on outcomes

Per current guidelines, do not
support using contrast-
enhanced coronary CTA for risk
stratification

May change in the future...

...for now use calcium score!
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