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Ischemic Heart Disease
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Normal coronary
blood flow

*The resting coronary blood
flow= 225 ml/min

°]n strenuous exercise =
increase three to four folds.

coronary
artery

Posterior
descending
coronary
artery

Aortic arch

Left main
coronary
artery

Circumflex

Left anterior
descending
coronary
artery
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Oxygen balancing act

Oxmon #6%6*’4
6vf)p\d d "'%/ *Y Tissue
| Oxygen _+ ( ]< — Oxygen Jtaslp
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Etiology of ischemic heart disease

SMuE%?;gcggllg)e)%%%r:i EI Lack of oxygen due to inadequate

. pertfusion of the myocardium causes
. an imbalance between oxygen

O2 Supply 02 Demand
. supply and demand.
|
‘U MI, an acute coronary syndrome,
. results from reduced blood flow
coronary blood flow heart rate t thl’ OU—g h one Of the coronar y
oxygen availability contractility . arteries. This causes myocardial
preload [ . . e :
. ischemia, injury, and necrosis.

afterload

R R R R R R R R R R R R R R
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Coronary atherosclerosis

The most common cause of myocardial ischemia.
Epicardialcoronary arteries are the major site.

Men are more 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 —————————
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Coronary atherosclerosis “Gi= oL

v' Risk factors:

» Modifiable: SRS B 4
5 P ;rdX\C 4}_—’
* Cigarette smoking—> ¢~ % SoJoHD - SuWpslecp

* DM. Shfuncherl
* Hypertension.
* Hyperlipidaemia. o A e
> Non-modifiable: L slemenopausal 3 B\ATE (5|

(o-¢€9 . @
,\Lgy‘*‘ i —
ad\d ¥) * Family history.

e Sex. >
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Vascular endothelium il la Y

ll )l
¢ The normal function of vascular endothelium: 1 Ul JI U
L.ocal control of vascular tone. /."(i 0 v

O
o Maintenance of an anticoagulant surface.
o Detence against inflammatory cells.

‘0

» Endothelial dysfunction:

o Inappropriate constriction.

o Luminal clot formation.

o Abnormal interactions with blood monocytes & platelets.
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Acute coronary occlusion

» Thrombosis—> ¢ (5]

> Embolism._,'/} go,}‘__;q,'c;;\,: (s
| e - 9. 9od TRy [
ol 1\'71?:1> h:jebadéear%ﬁe\ajof Ugép(:;gssi‘s ‘(-}L(
infarction surrounded by an area of injury.
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.

Normal coronary artery

Atherosclerosis

Atherosclerosis
with blood clot

o 3N
; Y
1 =

L S g e e e




\ Coronary
|artery disease

" Plague builds up in an artery

It is harder
for blood to
get through
the artery

Heart attack

Plague cracks and a blood |
clot blocks the artery |

o
() ;
(62,

\/Hb )
: https:/ /www.heartfoundation.org.nz/your-heart/heart-conditions / about?«!art-attacks
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IL.ocation of the obstruction
v Influence the quantity of myocardial ischemia.

v' Determines the severity of the clinical manifestations.
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¢ Collateral circulation: Q‘@N \_/.‘::1‘?"S

*With sudden occlusion.
*With gradual developing atherosclerosis.

S S L Lo, W il )\»5,)\@5 ‘

Gl 0o} 211G §3 /PN ‘%\k

wg,\jp_._c/\,&( —- 0o .\%‘, \3’\/
@.,\sé,\cp’ﬁw( s ﬁ‘ﬁ‘?\’

Vein

© Elsevier. Gu




, l’ljﬁ”‘ic' ?QXJJW\)\ %05‘/:7‘3["6-;-‘ _ l’ A\ beas o ZJ\\%:&()@
® T “fnpd“m C Yelilag, wifertr Ji,00 00 @
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1) Mechanical function: washitg b oF Liaste peled

(]
O~ o

1 ¢ Failure of normal muscle contraction & relaxation.
2. ¢ Ischemia of large portions of the ventricle; left ventricular failure.

2) Biochemical function:

* Patty acid can’t be oxidized: \\/
e Glucose is broken down into lactate— \U

| | ® e Reduced intracellular PH and ATP store&—.—qf

e e v _ 2 < s - e
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Effect of ischemia

3) Cell membrane function:

Leakage of potassium and uptake of sodium by myocytes.

4) Electrical function:

o ECG changes:

Repolarization abnormalities.

Transient ST-segment depression. S\@-Q

o Electrical instability: e

Ventricular tachycardia and fibrillation. L- V 3. Je= )3 L
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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
o
Lipid pool

ilttps: //www.amboss.com/us/ knowlecige 7 Coronary_artery_d.isease



Angina is the

classic sign of CAD. When to label it

It usually occurs
after physical

exertion but can Stable Or unStable

also follow emaotional

excitement, 1
exposure to cold, or RN . ;
the consumption of % If the pain is predictable and relieved by
4 large meal. 4 rest or nitrates, it’s called stable angina.
N\ ¥4 If it increases in frequency and duration

and is more easily induced, it’s called
unstable or wunpredictable angina.
Unstable angina is classified as an acute
coronary syndrome and is much more
likely to progress to an MI. Unstable
angina is thought to result from unstable

plaque rupture that can lead to thrombus
with an ML

Pathophysiology made incredibly easy!.—5th ed @ :




w/ﬁ ¢ ” ‘
e Vulnerable Plaque et
Stable Plaque Plaque Rupture
) Subclinical Plaque Growth Myocardial Infarction N

ilttps: //www.amboss.com/us/ knowlecige 7 Coronary_artery_d.isease
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» A thrombus progresses and occludes blood flow, although an early thrombus
doesn’t necessarily totally block blood flow.

4 Depending on the degree of occlusion, the effect is an imbalance in myocardial
oxygen supply and demand.

v' 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.

v' 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.

v If reduced blood flow through one of the coronary arteries causes myocardial
ischemia, injury, and necrosis, ST-segment elevation MI results. The damage

extends through all myocardial layers. @

e e e ———



Types of Acute Coronary Syndrome
Unstable angina STEMI NSTEMI
epartial rupture of an artery «“classic” heart attack sintermediate form of ACS
edoes not cause permanent ecauses extensive heart ecauses less extensive damage
- damage to the heart damage to the heart

Ty 3 -

h;tps // Www.x;érhyvs;é]lhe alth.cdm / non-si-s egment-elevafiori-myoc.ardiai-infa'rétvi;)-n:-h.swtrerh.i-.i"746017
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** Stable angina

» An effort-related chest discomfort.

> Characteristicg:
Heaviness. C}U

Pressure. Neap
Squeezing, o u‘@-"‘

Smothering ; -
Choking pat r?s

> Causes:

e CAD. Cdmho-éarj‘-& oleceste.

e Other heart diseases:

* Aortic valve discasef ..r's\-' N’*P-—‘ ’M é.;u

* Hypertrophic cardiomyopathy
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Stable Angina EI Physical examination:
H HiStOl‘y.‘ v Atherosclerotic disease at other
sites.
v Important risk factors:
e A man > 50 years. * Hyperlipidemia
* A woman > 60 years.  DM.
e Pain with physical & j Left ventricular dysfunction.

: : Conditions that may exacerbate
emotional exertion.

; angina:
e Jastto 5-10 min.

* Anemia.—> (>4 ~ 5“""-’“"{!"
* Thyroid disease. %o

g L A é‘Jw\”J)PQSW’M‘“ l,_,--fA_l_p G-IV\/LZ\SL”)\é' d.t:\-“ ,



[w Laboratory examination: Stable Angina
Quoenifio 35 LI 3

* Urine analysis (DM and renal disease).

* Full blood count. .

* Measurements of:

+  Lipids. d Other investigations:
* Glucose.
* Creatinine. * Resting ECG: most important
* Hematocrit. = b’”’“‘” baseline investigation.
* 'Thyroid function test. * Stress testing.
Pl ey S
e | S -rw | Sk




* A careful assessment.
* Identification and control of aggravating conditions.
* Identifications ot high-risk pts.

* Application of treatment to improve life expectancy.

, o goe O
Stable Angina
130 oY

) ‘.15\/‘@0 ALY
J Management—= C""‘P\‘C”"“”‘ It B0 ‘ oo M‘Aﬂ‘




U Drug therapy: s sl 0 522

Treatment for MI has three goals:
to relieve chest pain J§ e

to stabilize heart rhythm

to reduce cardiac workload.

NN N e

Stable Angina

- A

* Nitrates. JkdllesSpr

* B-adrenergic blockers. J2/es\s |
du{’ﬂbflfd\ J}\(}\f‘\né—' Calctum antagonist. laad (&5&@-‘9

alsos ] L ale oLl * GEEEERRCICHNNER ol
p\q‘-gb‘ 'J]%.‘_S_J sarlbe U > g ®
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S e A .
Pyl 800 £+ (Jpstable angina

Angina pectoris 1s rapidly worsening.

. Characteristics:

* Occurs at rest, usually lasting >10 min.
* Severe and of new onset.
* Crescendo pattern.




Atherosclerosis

Unstable angina =

CHD G

] Causes: MAG(qus »
i CN?

* Shares common pathophysiological

- . ) "\ L
& SO , section

mechanisms with acute MI.
* Plaque rupture or erosion.
* Dynamic obstruction (coronary spasm).
* Rapidly advancing coronary
atherosclerosis.

- T
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Unstable angina

] History:

* History of chronic stable angina.

* May present as new phenomena.

* Chest pain ( substernal region, radiating to the neck, left shoulder
and left arm).

e — e e e ————— =



1 ® I \J_(f\ EI Physical examination: 2

(o}
T Diaphoresits. (0.5(5‘.4 "o ?/JJ“B
* TPale cool skin. Nz ar, WGl p
* JSinus tachycardia. s

e 3.0r 4-heart sound.

Unstable angina
J Biochemical marketrs:

* TroponinI & T.
* Creatinine kinase 1soenzyme.

J ECG changes:
* 12 lead ECG is mandatory.
: ST elevauon or depression.




C olpe  MSAS Rgegs ®

Sinus Tachycardia -
] « QT interval

— Within normal limits

4 * 0.36 to 0.44 seconds :

«"QT normally shottens with tachycardia :

I o a s e e e E = gt ST SRS e B R A S B H

https / / pt sIldeshare net/AnnBentley/ smus-tachycardla ‘ =




J Management:

* Urgent admission to hospital.
* Bed rest.
* Antiplatelet.

¢ 5 blockers atenolol).
@J‘U (\E IV or %uccal nitrates.

o Revasculanzaﬂon

Unstable angina




Myocardial infarction  Jipls gy
S g 4 qus (e az@lpoe + Sldibolli (F e Boof thxof

*Occurs when there 1s zero flow or so little flow that
1t can’t sustain cardiac muscle function.

*Occlusive thrombus in a coronary artery.




Myocardial infarction

[ Clinical features:

* Pain (severe, lasts longer).
* DBreathlessness.

* Vomiting,

* Collapse.

* Syncope.

R I R R R R O R O R R R R R R R R O R R R R RO R RO,




Myocardial infarction

| Investigations:
» ECG:
Partial thickness infarction=>ST/T wave changes.

Transmural infarction=> ST elevation and QQ waves.

> Biochemical markers.

U (S
> Car&lriac US.

V=)
(6

@k B Chest radiography. o

-/
= > > -



] Management:

gy 1 I8 i ol e ua.uvwa, 5558 ol 5
Auls adis o

* Immediate access to hospital.

Ot 8 e (o] Sl &l ) yas o g G °F
Oyl ode iy gleas d3SIMag

° I“lgh—ﬂOW oxygen.
S ECG monitoriﬂg. W*:Juwﬁ“’iﬁ;ﬁ’wuxﬁ#& )
* L.V analgesia and antiemetic.

* Detect and manage acute complications:
* Arrhythmia.

e Jschemia.
e Heart failure.

e e ——————



J Complications of infarction:

* Arrhythmia.

* Ischemia.

e «Acute circulatory failurer — oo oloA\)ly s
* Pericarditis. - icflommeten

. cchown Sfe v
e Embolism. ©
C,[o\&’ :3\




L Causes of death in MI:
_swﬁ
* Decreased Cardiac output (CO).

h);j\‘;EDammmg of blood in the pulmonary or

systemic veins.
* Fibrillation.— Sstewl
* Rupture of the heart.



Surgical treatment of coronary disease

s

* Aortic-coronary bypass surgety.

* Coronary angioplasty. ¢ Mo
,35.)..\3 S-&.ﬁ-




Thank You
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