


ACS: Acute coronary disease
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*The resting coronary blood
flow= 225 ml/min

°]n strenuous exercise =

increase three to four folds.
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ACS: Acute coronary disease
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Ischemia is different from
hypoxia. ischemia decreases
oxygen, decreases nutrients,
and decreases washing out of
the wastes.
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Blood flow versus blood perfusion

Heart Perfusion
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Ischemia affects the left side of
the heart more, but it can affect
both the atria and ventricles.

Heart perfusion can be calculated
more by diastole than systole.
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the left side of the heart may
have 70% more ischemia than the
right side of the heart because
it's responsible to transfer the
blood for the all of the body
organs

Systole Diastole
(pumping) (filling) |
i @ https:/ /en.wikipedia.org/wiki/Cardiac_cycle @ ; :

_ ’ >3 B T R I I T
-y s 2 e . Fle


Ischemia is different from hypoxia. ischemia decreases oxygen, decreases nutrients, and decreases washing out of the wastes.

ischemia affects the left side of the heart more, but it can affect both the atria and ventricles. Heart perfusion can be calculated more by diastole than systole.

Blood flow versus blood perfusion


Control of coronary blood flow

A

- Metabolic regulation<L J> Nervous control




Oxygen balancing act

Tissue Oxygen Level = Oxygen Supply - Oxygen Demand
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The tissue oxygen level depends on the balance between oxygen supply and oxygen demand. Gl bl 254

1. Oxygen Supply

Oxygen supply is the amount of oxygen delivered to the tissue. It depends on two main factors:

Arterial Oxygen Content: the amount of oxygen carried in the arterial blood (mainly determined by hemoglobin level and oxygen saturation).
Coronary Blood Flow: the amount of blood reaching the heart muscle through the coronary arteries.

If either of these decreases, oxygen supply decreases.

2. Oxygen Demand

Oxygen demand is the amount of oxygen required by the heart muscle to produce energy. It mainly depends on:
Heart Rate

Contractility (strength of heart contraction)

Wall Stress (pressure on the heart wall)

When these factors increase, oxygen demand increases.

3. Tissue Oxygen Level

The final oxygen level in the tissue is determined by the balance:

Tissue Oxygen Level = Oxygen Supply - Oxygen Demand
If supply = demand - normal function

If demand > supply — myocardial ischemia (oxygen deficiency in heart tissue)

This imbalance is a major cause of angina (chest pain).



Etiology of ischemic heart disease
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Myocardial Oxygen

Supply and Demand ACSROL ORYSEIL guetoagequate

perfusion of the myocardium causes
an imbalance between oxygen
supply and demand.

02 Supply 02 Demand

L MI, an acute coronary syndrome,
results from reduced blood flow

coronary blood flow heart rate through one of the coronary
oxygen availability contractility arteries. This causes myocardial
preload

frorload ischemia, injury, and necrosis.
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Coronary atherosclerosis =~

v 'The most common cause of myocardial ischemia.

v’ Epicardialcoronary arteries are the major site. /s soomll s tall il v

v' Men are mote susceptible to MI than premenopausal women,
although the incidence is increasing in women who smoke and take
hormonal contraceptives. The incidence in postmenopausal women

is similar to that in men. o 1 te sl pllbutil 8 Sl e o) e oLty o) G e st Yol
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Coronary atherosclerosis

v' Risk factors:
> Modifiable:

Cigarette smoking.
DM.
Hypertension.
Hyperlipidaemia.

> Non-modifiable:

IEC. young more
Family history.

SeX.
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oy Vascular endothelium
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*¢* The normal function of vascular endothelium: Sl s e
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o0 Local control of vascular tone. B o5 o cd -t
o Maintenance of an anticoagulant surface. SRR G

: X clot JI g8 as

O D€f€ﬁC€ agalﬂSt lﬁﬂammatOry CGHS. Free radicals from dysfunctional endothelial cells- LDL from blood-
_— OXLDL- Increasing immunity- Monocytes, by increasing permeability,

differentiate to macrophages that phagocytosed OxLDL (fibrous cap

from smooth muscle cells and organized with collagen fibers and

fibrous core with OxLDL) and this is plague- increasing inflammatory

’:‘ EndOthelial dYSfunCtion: mediators and clotting factors and this is clot- Platelets aggregation-

big in size and rupture especially if the cap is thin (because of

compression of the core or proteases catalyze the collagen (unstable

O Inappropﬂate constriction. angina) if the cap is thick (stable angina).
o Luminal clot formation.
o Abnormal interactions with blood monocytes & platelets.
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Free radicals from dysfunctional endothelial cells- LDL from blood-OxLDL- Increasing immunity- Monocytes, by increasing permeability, differentiate to macrophages that phagocytosed OxLDL (fibrous cap from smooth muscle cells and organized with collagen fibers and fibrous core with OxLDL) and this is plaque- increasing inflammatory mediators and clotting factors and this is clot- Platelets aggregation-big in size and rupture especially if the cap is thin (because of compression of the core or proteases catalyze the collagen (unstable angina) if the cap is thick (stable angina).
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Acute coronary occlusion

Normal coronary artery

» Thrombosis. «*
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Atherosclerosis

Atherosclerosis
with blood clot

= A]l MIs have a central area of necrosis or

infarction surrounded by an area of injury.
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The area of injury is surrounded by a ring

of ischemia. Tissue regeneration doesn’t
occur after an MI because the affected
myocardial muscle 1s dead.
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Coronary
artery disease

Plaque builds up in an artery
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Angina for blood to

o get through
" | " / the artery
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Heart attack

Plaque cracks and a blood
clot blocks the artery
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https:/ /www.heartfoundation.org.nz/your-heart/heart-conditions /about-heart-attacks
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Location of the obstruction

v’ Influence the quantity of myocardial ischemia. - e wo s s
v" Determines the severity of the clinical manifestations.
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artery
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s Collateral circulation: .. s juws s e

blood vessels go in One direction without

branching if that young person does not do
exercises

but old person and young person who
does exercise have branching

*With sudden occlusion.
*With gradual developing atherosclerosts.
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Effect of ischemia

1) Mechanical function:

* Failure of normal muscle contraction & relaxation. o= welmais

* Ischemia of large portions of the ventricle; lett ventricular failure.
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2) Biochemical function:
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* Fatty acid can’t be oxidized. o pleiisnsd s e I
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e (Glucose is broken down into lactate. oty sl s co .

- Reduced intracellular PH and ATP stores. At s s s ool wéil sl -
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Effect of ischemia
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3) Cell membrane function:
Leakage of potassium and uptake of sodium by myocytes.

why ?
sodium and potassium ATP bump «scaall pul Mol 43

4) Electrical function: always depolarization and we don't have repolarization |
o ECG changes: S

Repolanizaion abnotmalities. « S o it a e

Transient ST-segment depression.

o Electrical instability: |

Ventricular tachycardia and fibrillation. heart rate higher than 160 S e 1 551
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Ischemic heart disease |
Stable Angina < > Acute coronary syndrome
(Coronary artery * Unstable angina
disease) * Acute MI
Normal vessel Stable plaque Vulnerable plaque
Media .
y -
Lipid pool

ilttps: //www.amboss.com/us/ knowlecige / Coronary_artery_dlsease
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o) LSS dadlall claseic sign of CAD. When tO lab el lt
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exposure to cold, or
the consumption of  |wasos 88sis @
a large meal. j ot 618 O

' rest or nitrates, it’'s called stable angina.
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likely to progress to an MI. Unstable

angina is thought to result from unstable

st s e S3es - plaque rupture that can lead to thrombus
L.u_ob 8] Lo dygas d.b.l}
! with an MI.
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stable angina —P> Wl byse
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exercise Jl g0 wiig 4>l 2o @il zoy <lia lic cell at rest only J) (88 193650 Jodng s % 30 3o % 70 sSwty a3l _2
3_ ST depression
4_ effects on endocardium region so we call it subendocardial infract

unstable angina ——p 1. it is acute coronary syndrome
2. more likely to cause myocardial infraction
3. results from unstable plaque rupture which can lead to thrombus with an Ml
dSy>za 4
5. the pain is continuous either in rest or exercise
6. ST elevation or depression
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Vulnerable Plaque

Stable Plaque

Subclinical Plaque Growth
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Plaque Rupture

Myocardial Infarction

ﬁttps: //www.amboss.com/us/ knowlecige / Coronarvy_artery_d-isease
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» A thrombus progresses and occludes blood flow, although an early thrombus

J

doesn’t necessarily totally block blood flow.

Depending on the degree of occlusion, the effect is an imbalance in myocardial

oxygen Supply and demand. aSMgialg tpemeasSYL LMall dlac slaal s o318 pae 90 3Ll 198y lawddl doyy e I5lazel

If the patient has unstable angina, a thrombus partially occludes a coronary vessel.
This thrombus is full of platelets. The partially occluded vessel may have distal
microthrombi that cause necrosis in some myocytes, == 7“7 0f e foes B o A JE
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If smaller vessels infarct, the patient is at higher risk for MI, which may progress to
a non-ST elevation MI. Usually, only the innermost layer of the heart is damaged.
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If reduced blood flow through one of the coronary arteries causes myocardial
ischemia, injury, and necrosis, ST-segment elevation MI results. The damage

e)it,eg(.ls thmugh all myocardlal layer S. ST- segment elevation, transmural infarct O
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ST- segment depression, subendocardial infarct, endothelium layer

ST- segment elevation, transmural infarct
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Types of Acute Coronary Syndrome
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° ST elevation
myocardial non ST elevation
infraction myocardia|
e e infraction so it's
ST gake EL?U',.EAA.M." T ST depression
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Unstable angina STEMI NSTEMI raction
sl 3 i g3 - epartial rupture of an artery *“classic” heart attack sintermediate form of ACS
&l 50 15 _ews i - *dOES Ot cause permanent ecauses extensive heart scauses less extensive damage
. damage to the heart damage to the heart BCs 1o by JSi s {
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h.ttp‘s: / /www.verywellhealth.com/non-st-segment-elevation-myocardial-infarction-nstemi-1746017
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STEMI
ST Elevation
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**Stable angina
» An effort-related chest discomfort. et e s

> Characteristics:
e Heaviness.

® reEsiife: N

* Squeezing, .

* Smothering @‘:‘“
o

* Choking pain

» Causes:

¢ CAD Coronary Artery Disease

* Other heart diseases:
AOI'tiC VﬂlVG diSCH.S@ Aortic stenosis occurs in lipid accumulation around the valve, Blood returns backward

A thickened myocardium cannot pump efficiently and puts pressure on the

5 Hy‘p@ftI'Opth cardlomyopathy other chambers as the right ventricle Q '
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Aortic stenosis occurs in lipid accumulation around the valve, Blood returns backward

A thickened myocardium cannot pump efficiently and puts pressure on the other chambers as the right ventricle

Coronary Artery Disease 


Stable Angina

] History:

[ Physical examination:

633 @8lgn 8 byl Clad bye

v' Atherosclerotic disease at other

sites.
v' Important risk factors: . .. ..
A man > 50 years. » Hypetlipidemia e
A woman > 60 years. * DM. R
. . . v
Pain with physical & Left ventricular dysfunction.
: : v" Conditions that may exacerbate
emotional exertion. :
: angina.

Last to 5-10 min. / Anemia. ijifm S 38338 3l Sl o

hear * Thyroid disease. B

pll 388 oy Mo ex : hyperthyroidism ,high T3 T4 they have more

metabolic rate so it may cause tachycardla
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] Laboratory examination: Stable Angina
* Urine analysis (DM and renal disease).
* Full blood count. s sy
. adl sla=l
* Measurements of:
+  Lipids. e d Other investigations:
oS gilase
& Glucose. a8yl Baall sl g yLas
* (Creatinine. kineys Ju dsaal is s * Resting ECG: most important
o Hematocrit. Volume percentage of red blood cells in blood basehne inVCStigatiOﬂ.
* Thyroid function test. * Stress testing:.
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Volume percentage of red blood cells in blood


e A careful assessment.

Stable Angina

Jd Management: .
e 3ol ils Bas Gt oS

Adle }b[_éuﬂ &b)@[ v.ﬁo}xxﬂ RURC)
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* Identification and control of aggravating conditions.

* Identifications ot high-risk pts.
* Application of treatment to improve life expectancy.
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Stable Angina

bw b ylze sympathetic J! 489 233
high workload on heart

J Drug therapy:

XN N e

Treatment for MI has three goals:

to relieve chest pain
to stabilize heart rhythm
to reduce cardiac workload.

o Jza centrally 35290 B JI <
olic dlac a8gi Pjﬂ uJLJL’S lzales
workload on heart ! «aass

NitratQS. vasodilation v
B-adrenergic blockers.

Calctum antagonist.
Antiplatelet drugs.

.Anticoagulation drugs Q |




Unstable angina

Angina pectoris 1s rapidly worsening, ... e s

. Characteristics:

* Occurs at rest, usually lasting >10 min.

* Severe and of new onset. A T
* Crescendo pattern. L
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Atherosclerosis

Unstable angina

J Causes:

dpd s dxz9loa3ad OLIT 6 A ynid
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* Shares common pathophysiological

mechanisms with acute MI.

* Plaque rupture or erosion. — wstlbel s

* Dynamic obstruction (coronary spasm). ===

* Rapidly advancing coronary

atherosClerosiS. Ly Lo b aon i
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Unstable angina
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* History of chronic stable angina.

* May present as new phenomena.

* Chest pain ( substernal region, radiating to the neck, left shoulder

and left arm).
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Unstable angina

last in blood for 10 days

after 48h the maximum value <
last in blood for 48h

 Physical examination:
e DiaphOI‘CSiS. S shas!
* Pale cool skin.

* Sinus tachycardia.
* 3wor 4+heart sound.

J Biochemical markers:
* Troponin I & T.

after 24h the maximum value <
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* Creatinine kinase 1soenzyme.

J ECG changes:
* 12lead ECG is mandatory.
* ST elevation or depression.
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Sinus Tachycardia
an e QT interval
— Within normal limits ! ell o
« 0.36 to 0.44 seconds
* QT normally shortens with tachycardia Bale QT 828 yuniii »
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J Management:

szl J| Jale

S

=>e Urgent admission to hospital.
* Bed rest.
* Antiplatelet.
* B-blockers (atenolol).

e TV or buccal nitrates. vasodation

uiabéjf qé d>ly e

Unstable angina

e Revascularization.
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Myocardial infarction

*Occurs when there 1s zero flow or so little flow that

1t can’t sustain cardiac muscle function. e s sl s b oo

*Occlusive thrombus in a coronary artery.
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Myocardial infarction

[ Clinical features:

* Pain (severe, lasts longer).

* DBreathlessness.
* Vomiting.

* Collapse.

* Syncope.
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Myocardial infarction

= Investigations: ST/T d9a b Oy <8Slawdl i3 slacis
> ECG: .Q &l>gag ST glaiyl <ylasd! LalS clics|

Partial thickness infarction=>ST/T wave changes.

a6 50 Transmural infarction=2ST elevation and QQ waves.
S

> Biochemical markers.

» Chest radiography.
> Cardiac US. BV A R
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"0 Management:

* Immediate access to hospital. oo

B3l Jle pousl

* High-flow oxygen.
* ECG monitoring,
* LV analgesia and antiemetic. = s osss oo ol

LJ_Q_H d_u)és .b_&x»_) wba

* Detect and manage acute complications:

X Arrhythmia. gisylslg Balodl SlacLiaall e aasl
* Ischemia. L

e Heart failure. e
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J Complications of infarction:

* Arrhythmia.
* Ischemia.

* Acute circulatory failure. wocues

® Pericarditis. Inflammation of the pericardium

e Embolism.



Inflammation of the pericardium


L Causes of death in MI:

e Decreased Card

iaC Output (CO) (CO) Ll zladl o lasl

* Damming of bloc

systemic velns.

ood in the pulmonary or

el ol dygiyll Baye¥l L3 Al sl

e FHibrillation. .=

* Rupture of the heart.
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Surgical treatment of coronary disease

Creating new path for blood to go around a blocked artery

* Aortic-coronary bypass surgety.

* Coronary angioplasty.

Balloon to stretch narrowed or blocked artery
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Balloon to stretch narrowed or blocked artery

Creating new path for blood to go around a blocked artery


Thank You






