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What Is coronary
artery disease?

.

A narrowing of the coronary arteries that'prevents ad
blood supply to the heart muscle. Usually caused by
atherosclerosis, it may progress to the point where the heart
muscle is damaged due to lack of blood supply. Such damage
may result in infarction, arrhythmias, and heart failure.
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Myocardial Ischemia

e Results when there is an imbalance
between myocardial oxyagen supply and
demand

e Most occurs because of

atherosclerotic plague
with in one or more coronary arteries

* Limits normal rise in coronary blood
flow in response to increase in
myocardial oxygen demand




Pathology of atherosclerosis

Lipid laden macrophages form fziiy

Sirezk

* This allows livicls to deposit in the
arterial wall

o Smoothn muscle cells, cnolesierol and

lyrnonocyiss also join the plague

@®

 Eventually a fivrous cao forms around the whole
structure causing a narrowing

« Causes ischemia by three mechanisms
— Platelet aggregation can form clots — emboli
— Plaque rupture
— Progressive sienosis



Stable Angina

+ rmyocardial cells have to do only 2 things:
contract and relax; both are aerobic, O2
requiring processes

* oxygen exiraction in the coronary bed is
raxirmal in the baseline staie; therefore o
increase 02 delivery, flgw must increase

» large visible epicardial arteries are conduit

vessels not responsible for resistance to
flow (wiizn norrmzl)

small, distal arterioles make up the major resistance to flow
in the normal state

atherosclerosis (= zlonormzl sizris)
large epicarclial arieries

ffecis the proxiral,

p_b
=%

| stenotic (narrowed) resistance to flow
increases unle;-u distal, small arterioles able to dilate to

compensate
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Atherosclerosis Timeline
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Progression of Vascular Disease

Asymptomatic, or
Stable Vascular Disease
Sitziola Ariejinz

Dle Atheromatous
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Clinical Manifestations of Atherothrombosi
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Ischemic Heart Disease

~ 80% of deaths in Ukraine by heart
disease and 30% of total mortality

' Mortality from IHD declined in the
Ukraine by 40% In the past U years

| Major cause of cardiac arrest

| Survival to discharge of all rhythm
cardiac arrests is 10.7%



Causes of Ischemic Heart Disease
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Signs & Symptoms

= (ChHESTThEaVINESS

= DVSPHHE

—Ealigue

= (ChEestpain

—ANgIna

= \Viyocandraliniarction




Quality

Tightness, squeezing, heaviness,
pressure, burning, indigestion or
aching sensation

It is rarely “ “

sharp, stabbing, prickly, spasmodic,
Ol pleurtic

|_asts a few seconds < 10 minutes
Fist to sternum




Temporal sequence of ischaemic events
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ECG Changes

Systolic Dysfunction

Regional Wall Motion
Abnormality

Diastolic Dysfunction

Metabolic alteration
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Stable Angina - Symptoms

mid-substernal chest pain

sgueezing, pressure-like in quality
(closed fist = Levine’s sign)

builds to a peak and lasts 2-20 minutes
radiation to left arm, neck, jaw or back

assoclated with shortness of breath,
sweating, or nausea

exacerbated by exertion, cold, meals or
stress

relieved by rest, NTG




Symptoms and Signs: Coronary Ischemia




« Stable Angina: chronic pattern of transient angina
pectoris precipitated by physical activity or
emotional upset, relieved by rest with in few minutes

« Temporary with

Arngina Pecioris: uncomfortable sensation in the
chest or neighboring anatomic structures produced
by myocardial ischemia

« Variant Angina: Typical anginal discomfort usually
at rest

 Develops due to coronary artery spasm rather than
increase myocardial oxygen demand

« Transient shifts of ST segment — ST elevation




 Unstable Angina: Increased frequency and duration of
Angina episodes, produced by less exertion or at rest =
high frequency of myocardial infarction if not treated

» Silent Ischemia: Asymptomatic episodes of myocardial
Ischemia

 Detected by electrocardiogram and laboratory studies

Myocardial Infarction:

Region of myocardial necrosis due to prolonged
cessation of blood supply

Results from acute thrombus at side of coronary

atherosclerotic stenosis

May be first clinical manifestation of ischemic heart
disease or history of Angina Pectoris




Precipitants

Exertion: walking, climbing stairs, vigorous work
using arms, sexual activity

Vasoconstriction:

Myocardial Ischemia displays a circadian rhythm
threshold for Angina it is lower in morning hours.

Signs and symptoms: hyperthyroidism with
increased myocardial oxygen demand, hypertension,
palpitations, xanthomas, exudates

Auscultate carotid and peripheral arteries and
abdomen: aortic aneurysm

Cardiac: increased heart rate, increased blood
pressure



Diagnostic Tests

 Blood tests include serum lipids, fasting
blood sugar, Hematocrit, thyroid

* Resting Electrocardiogram: CAD patients
have normal baseline ECGs
— pathologic Q waves = previous infarction

— minor ST and T waves abnormalities not specific
for CAD




Electrocardiogram

» Electrocardiogram: Is usefulin diagnesis
during chest pain

 \When iIschemia results In

o S| elevation SUggest SeVere tiansmural
ISCHEMIE O CONGRER/ altER/ SPasm WhRICH
ISTIESS| Gften
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Exercise Stress Test

» Used to confirm diagnesis of angina

e ()f repreductioniof chest pain; SiF depression

chESt paln, SiFchanges I 1> Stminutes,
>3 mm SII dEPrESSIon;, PErSIStEnt = SIMIRULES
afler EXEICISE SIePPET

 Low systelic BP, multifocal ventricular ectopy or
V- tach, ST changes POOor duration of exercise
(<2 mlnutes) due to







Other Diagnostic Tests

Radionuclide studies
Myocardial perfusion scintigraphy.
EXxercise radionuclide ventriculography

Echocardiegraphy
Ambulatory ECG moenitoring
Coronary arteriegraphy




Stable Angina - Diagnosis
Exercise Treadmill Test
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Stable Angina - Diagnosis
Thallium Stress Test




Unstable Angina

ISEChemic episedes occur more freguently.
more Intense, last lenger.

Precipitated by less activity or even at rest

May progress to acute M| due te presence
off complicated coeronary lesiens with
ulceration, hemorrhage or thrombosIs at

Side of atheroesclerotic plague

Lesions may. heal: S/s return to more
Stable pattern




Unstable Angina

o |t Is a medical emergency

» During episedes of angina, transient ST
segment shifts er T wave flattening or
Inversion Is likely

o Signs ofi LV dysfunction (pulmonary rales,
mitral regurgitation) may: accompany
ISchemic episodes.




Acute Myocardial Infarction

o |S dreaded outceme in patients with
ISschemic heart disease

» Mortality rate of: 25%

 60% of Ml related deaths occur before
medical facilities are reached




Viyocarclial infarction

. lschemia
Ischemia o
P LIy

(endocardial) Infarct

_ Electric force
> 0,71 mV due to infarct

>0,2mY




Coronary Artery (CA) Distribution

Aorta
Right Coronary Artery
Left Anterior Descending Artery

Circumflex Coronary Artery
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Left main stem
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— ECGIchangesieads
— 20006 CASES

— ECGICHaNGES
— 5096 CaseSI=INGSHIKEIVAGIcause




—ECEIchangesin
— 30% cases - often causes

= SHFCERPrESSIONNNIaNIENPINEANS

— DPominanttRIwavensractually ar@nwave
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Myocarclial infarcition

of anterior, apex, lateral side
of a left veniricle
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MVO, = Myocardial Oxygen Demand

MVO, determined by:

rlesrt Rarce
Coniractility
Weall Taensiorn



Increased Myocardial Demands

Tachycardia
Hypertrophy.
Hypermetabolism

Hyperthyroidism
Drugs




Availability of Oxygen in Blood

Anemia
Carbexyhemaoglebin

Pulmonary disease
Right to left shunts




Sudden Cardiac Death

Unexpected death within one hour of cardiac
event

300,000-400,000 persons per year

Usually high grade corenary Stenesis
Ventricular electrical instability




Subendocardial Infarct

Multifocal areas of necrosis confined to Inner
1/3-1/2 of L\ wall

Infarct evolution different than transmural
Infarct




Transmural Infarct

Endocardium to epicardium
Usually mvelving LV anterior and posterior

free wall or septum with extension inte RV
wall in 15-30% of cases




Recent transmural infarct



MI - Microscopic Appearance

- \Wavy/ fibers
- staining defect
- Coagulation necresis
- Pyknosis, contraction bands
- Neutrophils, loss of striations
- Macrophages and fibrosis
- Fibresis




MI - Complications

None

Arrhythmias

Pulmoenary edema

Cardiegenic shock

Pericarditis

Mural thrombesis

Rupture ventricle or papillary muscle
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Recent infarct with perforation



Another Rupture in




Creatine Kinase - CK Isoenzyme

Tissue BB MB MM
Muscle 0% 2% 98%
Heart 0% 15-40% 60-85%
Brain 90% 0% 10%
Bladder 95% 0% 5%
Bowel 100% 0% 0%




Lactate Dehydrogenase - LD

LD-1 19-9% rlezift,
Kidney
LD-2 25-30% Kidney
LD-3 16-31% Lung
LD-4 2-9% Muscle
LD-5 2-17% Liver,
Muscle




Temporal Sequence of Enzymes

ENZYrme Appear Peak Duration
CK-MB 2-8 hr 6-8 hr 1-3 day
Total CK  |4-8 hr 18-24 hr 1-3 day
LD-1 4-8 hr 12-24 hr 5-14 day
Total LD 12-24 hr 48-96 hr 5-14 day
AST 6-8 hr 24-48 hr 3-5 day




Troponin for Acute M

- regulatery protein release when
cardiac cell necresis eccurs

Senrumlevels within 4 heurs ot AMI

Tropoenin | -
Tropoenin T -
Troponin C -




Hyperhomocysteinemia

levels are often elevated by 1.5-
40% In patients with cerenary: arteny disease

Normal levels are less than 16 micromols/liter

Ireated with fielicracid; pyrdexine or Vitamin
B2




BNP - Brain Natriuretic Peptide

Neurohermone produced in the LV In response
[0 pressure and velume

Up-regulated in patients with heart failure
Resulting In vasoedilation and

diuresis/natriuresis Detect asymptomatic CHFE

- hypertension, tachycardia,
cardiomyoepathy, M, mitral and aortic
Stenesis

Rredict 30-aday’ and 10-menth mortality aiter
AMI




hs-C Reactive Proteln

(hs = high sensitivity)

Independent risk factor for first Ml anad
ISchemic stroke In healthy people

Not associated with risk of venous

thrombosis

Shent term HSk facter 1N patients with
URstanlerangina and leng term sk iactol
I patients fer Mifand Isechemic streke
ECCUIING SIX O more years |later




hs-C Reactive Proteln

Inflammation mediated by a Chrenic Process
and excludes undetected acute Illness

Aspirin and other antinflammatory agents
may have a roele in preventing

cardiovascular disease

May predict patients whoe will benefit from
aspirin or other antiinflammatory therapy.
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