
Defining Plaque Composition by 
CTA: The Latest Tool to Monitor 

Therapy?

Defining Plaque Composition by 
CTA: The Latest Tool to Monitor 

Therapy?

John McB. Hodgson, M.D., FSCAIJohn McB. Hodgson, M.D., FSCAI
Chairman, Department of CardiologyChairman, Department of Cardiology

Geisinger Health SystemGeisinger Health System
Wilkes Wilkes BarreBarre, Pa , Pa 



Disclosure InformationDisclosure Information

John McB. Hodgson MD, FSCAI

The following relationships exist related to this presentation:The following relationships exist related to this presentation:

Grant support (GS), consultant (C), speakers bureau (SB), stock Grant support (GS), consultant (C), speakers bureau (SB), stock 
options (SO), equity interest (EI):options (SO), equity interest (EI):

Boston Scientific, RADI, Volcano: GSBoston Scientific, RADI, Volcano: GS
Volcano : CVolcano : C
Technology Solutions Group: EITechnology Solutions Group: EI
Boston Scientific, Pfizer, GE Medical : SBBoston Scientific, Pfizer, GE Medical : SB

Off label use of products will be discussed in this presentationOff label use of products will be discussed in this presentation. . 



Leading Causes of Death for All Leading Causes of Death for All 
Males and Females                                         Males and Females                                         
United States: 2001  United States: 2001  

A   Total CVD                            
B   Cancer                                 
C   Accidents

D Chronic Lower Respiratory Diseases                 
E Diabetes Mellitus                                           
F Alzheimer’s Disease

Source: CDC/NCHS.



Progression of atherosclerosisProgression of atherosclerosis



PDAY: Prevalence of Lesions in LADPDAY: Prevalence of Lesions in LAD

McGill HC Jr, et al. Circulation. 2000;102:374-379.
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Resolution @ 512 displayResolution @ 512 display

3 mm diameter vessel

Quantitative Coronary AngiographyQuantitative Coronary Angiography

Resolution = 0.2mm
15 pixels to cover the artery



Resolution @ 512 displayResolution @ 512 display

3 mm diameter vessel

Coronary CT AngiographyCoronary CT Angiography

Resolution = 0.5 mm
6 pixels to cover the artery



Detailed coronary anatomyDetailed coronary anatomy

Stent 2 mmStent 2 mm Non-calcified PlaqueNon-calcified Plaque



High resolution coronary CTAHigh resolution coronary CTA

Coronary AneurismCoronary Aneurism

Courtesy, GE MedicalCourtesy, GE Medical

Non-calcified plaqueNon-calcified plaque



Noncalcified Noncalcified Plaque: CTA vs. IVUSPlaque: CTA vs. IVUS

Hounsfield units (HU)Hounsfield units (HU)



CCTA for plaque characterizationCCTA for plaque characterization

Kunimasa, et al  Circ J 2005;69:1346-51Kunimasa, et al  Circ J 2005;69:1346-51

N=21 ACS, 53 stable pts; non-culprit lesions; 16 sliceN=21 ACS, 53 stable pts; non-culprit lesions; 16 slice



IVUSIVUS--CTACTA

PohlePohle, et al  Atherosclerosis 2007;190:174, et al  Atherosclerosis 2007;190:174--180180

n=32 pt; 252 sites; 16 slicen=32 pt; 252 sites; 16 slice
qualitative IVUS qualitative IVUS vsvs. HU. HU

49 HU49 HU

117 HU117 HU

88 HU88 HU



Leber Leber et al. JACC;2004;43:1241et al. JACC;2004;43:1241––77

37 pts; 68 vessels
Hypoechoic     78% 
Hyperechoic    78%
Calcified          98%
None                92%

Detection of Calcified andDetection of Calcified and Noncalcified Noncalcified Plaque:   Plaque:   
16 Slice CTA 16 Slice CTA vs vs IVUSIVUS



RasouliRasouli,  et al,  et al Coron Coron 
ArteryArtery Dis Dis 2006;2006;
17:35917:359--364364



Detection of Vulnerable plaqueDetection of Vulnerable plaque

KunimasaKunimasa, et al  Circ J 2005;69:1346, et al  Circ J 2005;69:1346--55

““low densitylow density”” < 68 HU based on IVUS correlation< 68 HU based on IVUS correlation



MLA     2.8 mm2 5.2 mm2MLA     2.8 mm2 5.2 mm2

- 105- 105- 34- 34
TCFA ?TCFA ?

Courtesy: Harvey HechtCourtesy: Harvey Hecht
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VH LegendVH Legend

VH-IVUSVHVH--IVUSIVUS

Classification TreeClassification Tree
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Correlation of CT and VHCorrelation of CT and VH--IVUSIVUS

N=59 pts, 80 lesionsN=59 pts, 80 lesions Am J Cardiol 2008;102:988-993Am J Cardiol 2008;102:988-993



Correlation of CT and VHCorrelation of CT and VH--IVUSIVUS

N=59 pts, 80 lesionsN=59 pts, 80 lesions
Am J Cardiol 2008;102:988-993Am J Cardiol 2008;102:988-993



Correlation of CT and VHCorrelation of CT and VH--IVUSIVUS

N=59 pts, 80 lesionsN=59 pts, 80 lesions Am J Cardiol 2008;102:988-993Am J Cardiol 2008;102:988-993



Plaque burden importantPlaque burden important

Min JACC 2007;50:1161Min JACC 2007;50:1161

3 X Risk



CTA and prognosisCTA and prognosis

Ostrom JACC 2008; in pressOstrom JACC 2008; in press
Use of EBCTUse of EBCT

2538 pts; referred by MD; 15 year follow-up; all cause mortality2538 pts; referred by MD; 15 year follow-up; all cause mortality



CTA and prognosisCTA and prognosis

Ostrom JACC 2008; in pressOstrom JACC 2008; in press

Risk factorsRisk factorsRisk factors
CTACTACTA
CTA + CCSCTA + CCSCTA + CCS





Prevalence of plaque by Risk Factors Prevalence of plaque by Risk Factors 
(RF)(RF)
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Radiol Med. 2008;113:363-72Radiol Med. 2008;113:363-72N= 163 symptomatic pts, age 65N= 163 symptomatic pts, age 65



Routine screeningRoutine screening--asymptomaticasymptomatic



Asymptomatic screeningAsymptomatic screening

J Am Coll Cardiol 2008;52:357-65



Asymptomatic: frequent diseaseAsymptomatic: frequent disease

J Am Coll Cardiol 2008;52:357-65J Am Coll Cardiol 2008;52:357-65



Asymptomatic: failure of classic risk Asymptomatic: failure of classic risk 
factors to identify significant stenosesfactors to identify significant stenoses

J Am Coll Cardiol 2008;52:357-65



AsteroidAsteroid

Rosuvastatin Rosuvastatin 40 mg40 mg
24 months24 months
LDL: 61 mg/dlLDL: 61 mg/dl
Volume down 6.8%Volume down 6.8%

JAMA 2006;295:epub



Effect of Effect of StatinsStatins on on FibroatheromaFibroatheroma

Randomized Randomized FluvastatinFluvastatin 60mg/d vs. control  (n=80)60mg/d vs. control  (n=80)
FibroatheromasFibroatheromas detected by VHdetected by VH--IVUSIVUS
ReRe--study at 12 monthsstudy at 12 months

ESC abstract 2008ESC abstract 2008



Reports of the future:Reports of the future:



SummarySummary

Angiography limited to luminal pathologyAngiography limited to luminal pathology
Stress testing Stress testing by definitionby definition cannot find cannot find 
subclinical diseasesubclinical disease
Anatomic plaque quantification now easily Anatomic plaque quantification now easily 
possible with CCS, CTA, IVUS, OCT, etc.possible with CCS, CTA, IVUS, OCT, etc.
Plaque modification with medication possiblePlaque modification with medication possible
CT adds value for early diagnosis and CT adds value for early diagnosis and 
monitoring (my bias!)monitoring (my bias!)
Transition to preventative treatmentTransition to preventative treatment


