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BACKGROUND

• Rupture of vulnerable plaque is the main 
cause of ACS and AMI. Identification 
of these vulnerable plaque is therefore 
essential to enable the development of 
treatment modalities to stabilize them.



BACKGROUND
• The pathologic features of plaque prone 

to ropture are positively remodelled
vessel,including a large necrotic core,a
thin fibrous cap (<65μm), and 
macrophage infiltration into the 
cap.This entity is usually known as thin-
cap fibroatheroma (TCFA).



LESION VS LUMEN : I LIMITI DELLA CORONAROGRAFIA

•Ambrose et al  reported that minor to moderate luminal 
irregularities with an irregular ulcerative contour were the 
most prominent angiographic finding predictive of subsequent 
occlusion.

•However ,elucidation of the precise  morphology  of the ATS 
plaque associated with ACS has remained difficult,because 
angiography provides only a silhouette of the vessel
lumen,not precise intramural plaque morphology.





IVUS: lesion vs lumenlesion vs lumen

• Positive remodelling
• Plaque burden
• Large lipid necrotic core
• Thin cap
• Inflammation



POSITIVE REMODELING: A LESION EEM  GREATER THAN THEPOSITIVE REMODELING: A LESION EEM  GREATER THAN THE
REFERENCE  (lesion EEM area/reference EEM area>1)REFERENCE  (lesion EEM area/reference EEM area>1)

-THE CORONARY LUMEN IS USUALLY PRESERVED UNTIL THE PLAQUE
INVOLVEMENT REACHES ABOUT 40% OF VESSEL CIRCUMFERENCE.

-POSITIVE REMODELING IS ASSOCIATED WITH GREATER LIPIDIC 
CORE AND WITH THIN FIBROUS CAP.





Determinazione dellDeterminazione dell’’area area 
delldell’’ateroma mediante IVUSateroma mediante IVUS

MEE Area

Area
del Lume

(MEE Area — Area del Lume)=area ateroma

Plaque burden

MEE=Membrana Elastica Esterna 



ECHOLUCENT ZONE CLOSE TO THE LUMINAL SURFACE:
”SHALLOW SURFACE”

LIPID CORE





IVUS vs OCT

IVUS consistently under-
reported lipid content when 
compared to OCT

SENSITIVITY  24.1%
SPECIFICITY  93.9%

IDENTIFICATION OF LIPID POOLSLIPID POOLS



IVUS-VH offers an in vivo opportunity to assess
plaque morphology and histology



Rimodellamento positivo con lume conservato,NC e TCFA







multiple  plaque rupture in 20% of AMI















FROM IDENTIFICATION 
TO MANAGEMENT

•LOCAL TREATMENT

•SYSTEMIC TREATMENT



OculoOculo--Stenotic ReflexStenotic Reflex

OCULOOCULO--VULNERABLE REFLEXVULNERABLE REFLEX







PLAQUE STABILIZATION / PLAQUE REGRESSION



Effects of Statin Treatments on Coronary Plaque 
Stabilization Assessed by Volumetric VH-IVUS

Effects of Statin Treatments on Coronary Plaque 
Stabilization Assessed by Volumetric VH-IVUS

1:1 randomization (double-blinded)

Hong et al. JACC Interv 2009



Baseline characteristicsBaseline characteristics

Hong et al. JACC Interv 2009



Hong et al. JACC Interv 2009

Plaque Composition by IVUS-VH 
change from baseline in necrotic core volume

The worst 10 mm Segment

Plaque Composition by IVUS-VH 
change from baseline in necrotic core volume

The worst 10 mm Segment
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Representative case: 
Rosuvastatin group

Representative case: 
Rosuvastatin group

NC 2,3 mm2 (47%) NC 1,1 mm2 (24%)

Hong et al. JACC Interv 2009



ConclusionConclusion
•• A desire to identify the potential lethal aspects of A desire to identify the potential lethal aspects of 

atherosclerotic plaques is driving investigators into atherosclerotic plaques is driving investigators into 
more innovative imaging technology.more innovative imaging technology.

•• Seeing more will verify and validate pathology and Seeing more will verify and validate pathology and 
mechanismsmechanisms

•• Seeing more will permit aterosclerotic researcher to Seeing more will permit aterosclerotic researcher to 
identify best therapies for better outcomeidentify best therapies for better outcome

•• The clinical value to medicine will reside in the linkage The clinical value to medicine will reside in the linkage 
between image and outcome, the study of which will between image and outcome, the study of which will 
remain at the farefront of our attack on acute and remain at the farefront of our attack on acute and 
cronic coronary heart disease.cronic coronary heart disease.



The prolonged course of ATS disease provides a widow of opportunity for diagnosis
before symptoms occur.
Developments in imaging technology offer many enticing prospect,including detecting
ATS early,grouping individuals by the probability that they will develop symptoms of 
ATS,assessing the results of treatment and improving the current understanding of
the biology of ATS

CONCLUSIONI





THIN CAP
• Although the most 

accepted threshold to 
define a cap as “thin”
has been set at 65μm 
by pathology 
investigation,a 
number of important 
ex vivo studies used 
higher (200 μm) 
threshold.
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A recent Swedish study showed that only 1% of 
an over-50% decrease CHD mortality between 
1986 and 2002 could be attributed to local 
treatment of stenotic lesion by PCI or CABG 
surgery !




