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Normal coronary
blood flow

*The resting coronary blood
flow= 225 ml/min

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

(fitling)

https:/ /en.wikipedia.otg/wiki/Cardiac_cycle
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Control of coronary blood flow

0 ®

Metabolic regulation Nervous control
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Oxygen balancing act

Ox en B gty
Oxygen

Level ] Dﬁn—éﬂd

https:/ /www.cvphysiology.com/CAD /CADO006 @ i




Etiology of ischemic heart disease e o |
calialy panSY g3 o VBAT G QLA dlide T3 LS pue e eI ol
Myocardial Oxygen d Lack of oxygen due to @Qadeguate
Supply and Demand : :
perfusion of the myocardium causes
an imbalance @Getween oxygend
02 Supply 02 Demand ! Id ol
SEN
- UMI, an acute coronary syndrome,
results from @EEdicedmblocdNflo™
coronary blood flow heart rate _
oxygen availability contractility @rtetiess This causes myocardial
preload 5
afterload -ischemia, injury, and necrosis.
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Coronary atherosclerosis SSB

\/w : : Al dlae g5 ol legud s ST

v ‘Epicardialcotonary arteries are the major site.

Alal sl skl oot (il Ao ) Tonanad Len 3l cpul

v’ Men are 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. gL e 8 oLl o Al Aliie Ltiad Lidje ST Lol
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Coronary atherosclerosis

v" Risk factors:

» Modifiable:

<2 Cigarette smoking,

Foe? DM e vk

(s’ Hypertension.,
-(® Hypetlipidaemia. téutew|

> Non-modifiable:

@ Age.

& Family history. 57

@ Sex.
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Vascular endothelium
o

** The normal function of vascular endothelium:

(¢’ demoeab control of vascular tone.

@ Maintenance of anganticoagulan® surface. 33 sk
(9 Defencorgainsminflammatormcells

N T L @ S Moe okh \olod '@\O“)
NN

< Endothelial dysfafiction:
¢ Inappropriate constriction.
© Luminal clot formation.

< The normal function of vascular
endothelium:

dgeo¥l Gilny) dilegll Gilagll dymprkoll ddgbigll
(dsonll

o Local control of vascular tone.
goal| duegdl yigh (S rrdgll Sl

o Maintenance of an anticoagulant surface.
Sl olae adoaw le blasdl

o Defence against inflammatory cells.
L latdl LMl s glull

< Endothelial dysfunction:
:dglegll Glnyl dagsy JUs-

o Inappropriate constriction.

o Luminal clot formation.
500l elegdl Caga Yo Al 355

o Abnormal interactions with blood
monocytes & platelets.
(Monocytes) Oluu=gll 2o dumub jué OMelds
dagoddl Zilaally

o %interacﬁons with blood monocytes & platelets.

ploatelets
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Acute coronary occlusmn o

Normal coronary artery

> Thrombosis., . s vy,
> Embolism.

Atherosclerosis

B J o Uesoh Jl 2t Clows | it

Atherosclerosis
with blood clot

»  Allg¥i® have T
Infarction surrounded by an area of injury.

_ Tissue regeneration doesn’t

vy Ty ——y
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Coronary
artery disease

Plaque 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
Vesay - - _ , — . N — @

https:/ /www. heartfoundatlon otrg.nz / your- heart / heart-conditions /about-heart- attacks




® ©
Location of the obstruction
v [ v Influence the quantity of myocardial ischemia.

o LN

v Determines the severity of the clinical manifestations.

Location of the obstruction

Slawsdl &9_99
Plague in
artery wall

v Influence the quantity of myocardial
ischemia.

i)l dlac dygp pads (pr>) S Lle 15

v Determines the severity of the clinical
manifestations.
A pad| ol 8l Bouis vasy
Right

coronary

Blood clot
artery

Left anterior
descending
artery
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@W ith sudden occlusion. =
(*With gradual developing atherosclerosis.
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& Effect of ischemia

1) Mechanical function:

e Failure of normal muscle contraction & relaxation.

* Ischemia of [afgEIpOEtONS®I the ventricle;d@f@ventricular dailiFe.

2) Biochemical function:

* Fatty acid @am’p be oxidized.
» (Glucose IS down into lactate! (actecacid —m—wmbsa——s 1 b 1 & xa
GG Ul 6ol x BTPDY L atiiesse Do n S 5@\%
l_mtracellular PH and ATP stores. o

e ©




Effect of ischemia

3) Cell membrane function:

repo{arization . Depofarization

Leakage of potassium and uptake of sodium by myocytes.

Nk i
\g.NMa

4) Electrical function:
o ECG changes:

-+ Repolarization abnormalities.

X g ¢ e
«Transient| ST-segment depression.

=S
o Electrical instability: oo, )
Ventricular tachycardia)and ﬁbrillation)

\ ey
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Ischemic heart disease |
S e >
_w Stable Angina < > Acute coronary syndrome
R4 |
(Coronary artery * Unstable angina
1 R
disease) e * Acute MI
7@\ )
Normal vessel Stable plaque Vulnerable plaque
Media
:Jt:]:ﬂ:n FIE;%US

‘ .
. =

) (?\,

» —
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ilttps: / /www.amboss.com/us/ knowle(ige 7 Coronary_artery_d.isease
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/ i i )ar artery diseas
Anginais the g artery

classic sign of CAD.
It usually occurs
after physical
exertion but can
also follow emotional

When to'label it
stable or unstable

0 excitement,
0 ex , or N R . :
the consumption of e sB0s (L« If the pain is predictable and relieved by
0 4 large meal. STEE S rest or nitrates, it’s called stable angina.

N

Do S0 If it increases in frequency and duration

and is more easily induced, it’s called

ZURE \slﬁstable or unpredictable angina.

likely to progress to an MI. Unstable
angina is thought to resul {iffomtNStable)
with ar@VID SRR

Pathophysiology made incredibly easy!.—5th ed @ 2

N - .
cose-to oalg K
R 2os e st &
ppea T T T
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Vulnerable Plaque

Stable Plaque

Subclinical Plaque Growth

Plaque Rupture

Myocardial Infarction

ilttps: //www.amboss.com/us/ knowle(ige 7 Coronary_artery_d.isease



Q thrombus  ° (=)
> A thrombus progresses and occludes blood flow, although an early thrombus

—_—

doesn’t necessarily totally block blood flow.

U deEpendingichitheNdegreeNofioeelision, the effect is an imbalance in myocardial

oxygen supply and demand. s Oyl B olotidl dorya e s
OS] dlae dxl> o 0jled pas
Ll s S S8l dnaS o

v' If the patient has @ihstable angina, a thrombusgpaggially occludes a coronary vessel.
This '

s==emicrothrombi that CM-

v' If smaller vessels infarct, the patient is a for MI, which may progress :
a non-ST elevation MI. Usually, @fily the GAfiefmostlayeof the heart is damaged.

N STEMI Q Endocardium

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

Satpddl a5 B ol G55 BRI ates 13]

extends through (all myocardial layers. myocardia{



Types of Acute Coronary Syndrome
(Unstable angina STEMI T NSTEMI
epartial rupture of an artery o“classic” heart attack sintermediate form of ACS
edoes not cause permanent ecauses extensive heart . scauses less extensive damage
Q damage to the heart damage to the heart
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ST SEGMENT

o/ J s unstable angina
801 -907%

NSTEMI
ST Depression  maYocardium/stable angina
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> An effort-related chest discomfort.

» Characteristics:

e Heaviness.

e Pressure. J\ a0 OF
& Sgucczing. S \ehe

*» Smothering

¢ Choking pain I

> Causes:
(@ C AD coronary artery diSeaSe
*e  Other heart diseases:

._ @g&/%\m (Q:\Q,S
(6
\E2y

** Stable angina

Rk e
P NNE) . \ \ ;K \
R AR VAL A ek ¢ 6—‘9”‘&@ )

RENE SR N
ol ont SN QU sy 3@5&% @:\\ e \f& :

(Stable angina) & iiuall & youadl douddl ¢
REXWIRVE N[ VIVERWEY FE-EE IV PERCIRTER-p
waibasdl >
JAb Hemi o
el e s -
ozl g blaaidly polws -
-Badl of BUSIL o «

@i i -

1ol >
{(CAD) (2l oyl oy «
1631 &l oo -
.(Aortic valve disease) a:8 plows Lo0 «
Hypertrophic) e=udall jé cldll duac aduss «
.(cardiomyopathy
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Stable Angina

 History:

* A@E 50 years.

* Ageman > 60 years.

* Pain with physical &
emotional exertion.
* [Lastto 5-10 min.

1 Physical examination:

¢ o e I
sites.

v' Important risk factors:

* Hyperlipidemia
* DM. Wt
v' @b ventricular dysfunction.

v" Conditions that may exacerbate ...

angina:
© Anemia.
@) Thyroid disease.




d Laboratory examination: Stable Angina

* Urine analysis (DM and renal disease).

* Full blood count.

- * Measurements of:

« Lipids. [ Other investigations:
*  Glucose. o
e Creatinine. —© S * Resting ECG gnosyimpottantd
* Hematocrit. baseline investigation.
* 'Thyroid function test. * Stress testing.




d Management:

€

Stable Angina e

Lol ega w35 G OBl ddlasg swass

8530 s pdynall (5 el agang

289iall yonll buwgio Guuwad) ZMsl Gudsi

A caretul assessment. o
Identification and control of aggravating conditions.
Identifications of high-risk pts.

Application of treatment to improve life expectancy.

@



Stable Angina

J Drug therapy:

Treatment for MI has three goals:
to relieve chest pain

to stabilize heart rhythm

to reduce cardiac workload.

NS N e

e Nitrates . vaSodi{ation

(] ﬁ_adrenerglc blockerS. Stop SYympathetic
s galcium antagonist.

¢ Aniiphitelenditios. = S-—" .
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Unstable angina

Angina pectortis is rapidly worsening.
282l dsy s Zuuad dyysuadl dwdll
HE-X| Wt 4]

EI CharaCteriStiCS: @315 10 (o ST painss Wty sl 2l G -

Ao oy Oldg dugau «

.(Crescendo pattern) Luclai Ui g

* Occurs at rest, usually lasting >10 min.

e Severe and of new onset.

e Crescendo pattern.




Unstable angina

] Causes:

(%) Shares common pathophysiological
mechanisms with acute MI.
Plaque rupture or erosion.

(9 Dynamic obstruction (coronary spasm).
&

Rapidly advancing coronary
atherosclerosis.

Atherosclerosis

&0 4w pol] dazradod juddl OB puds (S i «
.(Acute MI) ol>Jl (Ja)l clai>dl

Plaque rupture or) &amasll dsugll JST oi G305 «
.(erosion

Coronary — >l §Lpidl Ziis) Saolivo olauwl «
NE N

Az Wl il s (B oy yol +




Unstable angina

o j0 8yl dyydus doudd Galw o)l og>g ¢
(Bl 20yl 0o 1) Bagax 8,08 jekis ud -

D HiStOI’L: - el e Gl dabiall ) a0 @i

ehdlg a3l sl 18l ] wiey s (substernal
—_— i

History of chronic stable angina.
May present as new phenomena.

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

©
©



© ] Physical examination: o
* Diaphoresis. —© Jleel
* Pale cool skin.

* Sinus tachycardia.
@ 30t 4+heart sound. c/er 1o estl

| nstable angina

° [ ]
(J Biochemical markers:
U RO I;;,*
5 - Rl
2D w‘v’mﬂx_at,;m’[mr'sf‘_’lé/. - ys- ot am%m
- lo & T e G troponan sy bt L)
as\w 24 LSLL'b"mﬂisﬁ 2u\ 48&5—&3_ %‘ : d:g,alévﬁl;l,m,aav;j;_j

e 1 ECG changes:
i * 12 lead ECG 1s mandatory.
* ST elevation or depression.




Sinus Tachycardia

QT interval

— Within normal limits
* 0.36 to 0.44 seconds
* QT normally shortens with tachycardia

RIS




iiaall L] Jd=le J-ol - Q
ool B ) .
.(Antiplatelet) Olsusual) olis dygoi «

.(Atenolol Ji») b Oljol> -
IV or buccal) asJl e d3g08 of dyagyg Olys -

.(nitrates D Management:

.(Revascularization) dyg,dJl dole] «

* Urgent admission to hospital.
* Bed rest.

* Antiplatelet.

* B-blockers (atenolol).

+ IV o buccal nitrates.
w $
bloodVessel) 5o\ s \hYI Surgary \“ ugk;;c

* Revascularization. — s (5,0 8 s

Unstable angina

@
o



Myocardial infarction

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

*Occlusive thrombus 1n a coronary artery.

132 Mud8 of 130 podl $505 2y Loie ooy «
] dlac dagby Gle Blasdl gabhiug 3 @i dxyu)

Occlusive) dolowws] 8,03 s Sasy
x>l gulpid] o> S (thrombus

©
©
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Myocardial infarction

[ Clinical features:

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

. Vomiting.W

R

* Syncope.

:(Clinical features) 4y jud! Olodsll

(Jsbl &558) yatuy Syasb) i -
.(Breathlessness) guiiil] (8 Gud «
.(Vomiting) 5445 «

.(Collapse) ple jlLgil «

.(Syncope) slos| «

| @
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Myocardial infarction

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

Transmural infarction=>ST elevation and Q waves.
» Biochemical markers.

» Chest radiography.

> Cardiac@swwaswnd

Partial thickness) dSlowdl (5j=r clii>l
T dzge of ST 9 Wlyiss > (infarction

- (Transmural in on) 4Slowu| JolS clivi>!
-Q Olso y9ebg ST glas)l

Biochemical) dlasSoad] Slowlgll =
.(markers

.(Chest radiography) youal dsuii §)g.0 >
.(Cardiac ultrasound - US) il o3l >



"1 Management:

* Immediate access to hospital.
* High-tlow oxygen.

* ECG monitoring,

* [.V analgesia and antiemetic.

* Detect and manage acute complications:

* Arrhythmia.
e Ischemia.
e Heart failure.

ECG) pakuns IS calil] by dsblye -
.(monitoring
el olaog dyuyyg Ol slbog] «

1o Solodl Olaclandl Moy LS »
.(Arrhythmia) pbll olbusl «
.(Ischemia) joiunad!l dig il ok «
.(Heart failure) «JaJl Juud -

| @



1 Complications of infarction:

.(Arrhythmia) )l el ©lphusl -
.(Ischemia) & yoiumadl dyg il ads «
Acute circulatory) old! dygoeadl 8y90J1 Jis -

* Arrhythmia. o

.(Pericarditis) j9oWIl ©lgdl «
.(Embolism) plouwasiil «

* Ischemia.

* Acute circulatory failure.
* Pericarditis.

* Embolism.




] Causes of death in MI:

Decreased Cardiac output (CO).
Damming of blood in the pulmonary or

of) i) dlac clivi>l 3 8L g)) Ol 4
:(death inMI

SyStemlc Velns‘ Decreased Cardiac Output) @il zlil polasl -
Fibrillation. e L”

.(Fibrillation) &)l yla=,JI «
.(Rupture of the heart) i)l duoe Gjod »

Rupture of the heart.




Surgical treatment of coronary disease

* Aortic-coronary bypass surgery.
* Coronary angioplasty.

daz W Gl il G210 i) 2]
:(Surgical treatment of coronary disease)

plasisly (W oLl o Jus &1y +
Aortic-coronar y bypass surgery —) g3l oLl
.(CABG

Coronary) 8,buudll W1 L widl gawgi
.(angioplasty - PCI
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