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Survivor or Death as aging

 Longevity is a vascular question

; Sir. William Osler (1849-1919)

- The principles and practice 

of medicine (1898)



Origin of Terms

 1755 - Von Haller used the Greek term, “atheroma”, to describe 
a space filled with gruel-like material

 1833 - Frenchman Jean Frederic Martin Lobstein first used the 
term “ arteriosclerosis,” Greek for “hardening of the arteries”, to 
describe calcified arterial lesions

 1852 - Johnson described the lesions of “arteriolosclerosis”, a 
thickening of arterioles in the kidney in Bright’s disease

 1903 - M�nckeberg described “medial calcific sclerosis”

 1904 - Marchand coined the term “atherosclerosis”   



General Comments

• Arteriosclerosis
– Thickening and loss of elasticity of arterial 

walls 
– Hardening of the arteries
– Greatest morbidity and mortality of all human 

diseases via
Narrowing
Weakening



Three patterns of arteriosclerosis

• Atherosclerosis
– The dominant pattern of arteriosclerosis
– Primarily affects the elastic (aorta, carotid, iliac) 

and large to medium sized muscular arteries 
(coronary, popliteal)

• Monckeberg medial calcific sclerosis
• Arteriolosclerosis –small arteries and 

arterioles (hypertension and DM)



Atherosclerosis

Oil Red 0

Ruptured, thrombosed, 
atheroscleroitc plaque



Monkeberg’s Sclerosis of Coronary arteries



Arteriolosclerosis

Hyaline type
- Intimal hyalinosis

Hyperplastic type
- Intimal fibromuscular

Hyperplasia



Arteriosclerosis and atherosclerosis



Artherosclerosis

 Aorta

- Abdominal

- Thoracic

Coronary artery 

and carotid artery

Lower extremity arteries

Upper extremity arteries                      

Early

Late



Risk Factor of Atherosclerosis



Inflammatory Role in the Evolution of 
Atheromatous Plaque
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Lipid Core

Fibrin Cap

Classical Atheromatous Plaque





Recommended medications  

Medication Recommendation

Aspirin All patients should take 75-150mg/day unless CIx

Clopidogrel Should be prescribed for up to 12 months after ACS

β blocker Should be prescribed for most Pt. after MI unless CIx
: carvedilol, bisoprolol, metoprolol – should use in HF

ACE inhibitor Should be given early after ACS

Statin Should be initiated in hospital for all ACS patients

Warfarin Recommended after MI for high risk thromboembolism
: A. fib, mural thrombi, CHF or previous embolization Hx

Nitrates All patients should be prescribed unless Cix

Insulin/OHA Good glycemic control should be obtained and continued

Aldactone Should be considered early after MI in those with HF



Other considerations 

Factor Recommendation

• Lifestyle 
advice

All patients should be given advice on lifestyle changes
: smoking cessation, good nutrition, moderate alcohol,

regular physical activity & weight management

• Rehabilitation Should have access cardiac rehabilitation services

• Chest pain
action plan

All patients should be provided with a action plan
: sublingual NTG – aspirin – calling ambulance

• Fish oil Omega-3 fatty acids from fish oil is recommended

• Psychosocial
factors

All patients should be assessed for cormobid depression
and level of social support

• Diabetes Early glucose tolerance test should be considered

• ICD Should be considered in persistent severe LV dysfunction



Screening for Atherosclerosis



When in a New Prediction Marker Useful?

Pepe et al. Am J Epidemiol 2004; 159:882         



Available methods for detecting 
Different stage of arteriosclerosis

Nach Erbel. HERZ 1996;21,75-77



Comparison of  Major methods used in the 
Noninvasive assessment of Arterial stiffness 

Systolic Pulse  Contour Ananlysis(SPCA), Diastolic Pulse Contour Analysis(DPCA) 



Pulse wave velocity (PWV)



Ankle-Brachial index(ABI)

ABI Interpretation

> 1.2 Abnormal vessel 
hardening form PVD

1.0~1.2 Normal range

0.9~1.0 Acceptable

0.8~0.9 Some arterial disease

0.5~0.8 Moderate arterial disease

<0.5 Severe arterial disease



Cario-Ankle Vascular Index(CAVI)

Attach cuffs, 
ECG electrodes,
PCG microphone 

Pulse & Blood Pressure
Measurement at 4 limbs

+ ECG & PCG measurement

CAVI (Stiffness)
ABI (Stenosis, Occlusion) 

CAVI = Pulse Wave Velocity(PWV) + Arterial compliance(stiffness)      



Principle of CAVI
Expression of β with PWV using the relationship of velocity and   

elasticity (Bramwell-Hill’s equation)                                     

Blood-Pressure  independent  Atherosclerosis Index



Carotid Ultrasonogram



Carotid Ultrasonogram

Mannheim Consensus. Cerebrovas Dis 2007 



Carotid Ultrasonogram

CCA

ICAICA

ECAIMT = 0.6 mm



Carotid Plaque & Mortality
367 Living men (mean 78 yrs), 48 months F/U, 70 deaths

Stork et al. Circulation 2004;110:344~8



Central Blood Pressure



Pressure wave



Arterial stiffening

Healthy artery

Stiffened artery



Stiffened artery and clinical implication 



Stiffened artery and clinical implication 



Coronary artery calcium

 A specific marker for coronary atherosclerosis

 Higher Ca ++  Higher coronary artherosclerotic burden

 Reproducible

 Predictor of coronary event 



Cardiovascular risk based on CAC

Rumberger et al. Mayo clin Proc 1999;74:243-252



Cardiovascular risk based on CAC
- Predictive value -



Nicholls S. AHA Scientific Sesseions 2007

Atheroma burden and incident clinical event

ILLUSTRATE (N =1180)  
Incidence fo cardiovascular death, MI, hospitalization for 
unstable angina, stroke and coronary revascularization



Najjar SS et al. Hypertension 2005:46;454-62         



The 1st S.H.A.P.E Guideline
Towards the National Screening for Heart Attack Prevention and Education (SHAPE) Program

http://www. shapesociety.org



The 1st S.H.A.P.E Guideline
Towards the National Screening for Heart Attack Prevention and Education (SHAPE) Program



Deleterious effects of angiotesin II

Burnier M, Brunner HR, Lancet 2000;355:637-45

,Brown NJ, Vaughn DE, Adv Intern Med 2000;45:419-29 



ARBs with Blood pressure



EUTOPIA (European Trial on Olmesartan and Pravastatin
in Inflammation and Atherosclerosis) study



Role of angiotensin II in atherosclerosis



VIOS study

Smith RD, et al Am J Cardiovasc Drugs 2006;6:335-42



VIOS study

Smith RD, et al Am J Cardiovasc Drugs 2006;6:335-42



VIOS study

Smith RD, et al Am J Cardiovasc Drugs 2006;6:335-42



VIOS study

Smith RD, et al Am J Cardiovasc Drugs 2006;6:335-42

Olmesartan has shown effect on vascular 
remodelling in subcutaneous small-resistance 

arteries in HTN patients



MORE (Multicenter Olmesartan atherosclerosis Regression Evaluation) trial

Stumpe KO, et al. MORE study. 2007 

Olmesartan has shown antiatherosclerotic effects



OLIVUS trial

Atsuhi et al. JACC 2010;55:976-82



OLIVUS trial

Atsuhi et al. JACC 2010;55:976-82

Prepresentative serial volumetric IVUS analysis 
in the control group



OLIVUS trial

Atsuhi et al. JACC 2010;55:976-82



Benefit of Lowering Cholesterol

Gould AL et al. Circulation 1998;97:946-952



ADA/NECP ATP III



METEROR study

Crouse JR III et al. JAMA 2007;297:1344-1353



REVERAL

Nissen SE et al. JAMA 2004;291:1071-1080

Benefit of Intensive LDLC Lowering on Plaque 
Progression



REVERAL

Nissen SE et al. JAMA 2004;291:1071-1080

Comparision of % LDLCholesterol Reduction and Change in Atheroma Volume



ASTEROID

Nissen SE, Nichollas et al. JAMA 2006;295:1555-1565

Regression with High Dose Statin Therapy



Relationship between LDLC Levels and Change in Percent Atheroma Volume for 
Several IVUS Trials

Nissen SE et al. JAMA 2006









Treatment of Atherosclerosis

Plauqe rupture
Thrombosis

Stenosis

Risk factor
modulation

PCI

Drug

Vascular surgery



Modifiable Risk Factors
(potentially controllable)

• Hyperlipidemia
• Hypertension
• Cigarette smoking
• Diabetes Mellitus
• Elevated Homocysteine
• Factors that affect hemostasis and thrombosis
• Infections: Herpes virus; Chlamydia pneumoniae
• Obesity, sedentary lifestyle, stress



Conclusions

• Risk factors evaluation
• PWV, AI, Carotid IMT
• Optimal BP control with ARB
• Optimal Lipid control with statin
• Others (?)

From Artherosclerosis without Atheroma



Thank You for Your 
Attention !


