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Clinical Features of Ml G Job T 3k

3! radlate to the neckaJJ Zo @yl aka g sternum J! I” uaJsa chest pain dl.. eJIj umh&.«au@@&mua.uﬂ e

! Severe, crushing substernal chest pain (or pressure) that can radiate to the
neck, jaw, epigastrium, or left arm.

! Pain typically lasts several minutes to hours and is not relieved by
nitroglycerin or rest. § pid rest JLs Y9 nitroglycerin JL ¥ iy Lo a7 3 Laa| o

1 Silent infarcts : 10% to 15% of Mls S dpelgigKadale 5o palingd el pBLeYl S | huns Lo iyl Jgoa
Lo Mo dlany b ol 2 9dlas | gewns Lo peripheral neuropathy adsis & 95 ¢ (g ySeud |

! Common in diabetes mellitus and elderly. o e punnla g ol SMI spas s lgul ol ald 2351 9« gy

! The pulse generally is rapid and weak, and patients are often diaphoretic

{sweat and nauseous S blood s L ‘weak and rapid pulse Le juas JGILG « Ji5 cpdaddl contractility J!
activation for sympa efic autonomic system .o, ¥ s ac

1 With massive Mls (involving more than 40% of the left ventricle): cardiogenic
shock dEVE|0pS O 780 (30 S| WL oSadl ala yaas severe pumped failure & Abs Jacici Jas L8l ¢ a gl FENV Yl
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Clinical Features of
M

How to diagnose MI:

9l (SsSeu 9l haid Ay pa (s glisla
hyperlipidemia or previous Ml s sss

_IElectrocardiographic findings (ECG)

Jbs S g liis ECG « aglasi a3y (rags (il (o8 sl glally
ST JLs 8als’y transmural infarction
ST depression S gt subendocardial infarction Jb §
IBiochemical markers (troponin, serum creatine
kinase, creatine kinase-MB)

& gal W myocardial cells JI 1 aa calas’ysl sLa ¢ biochemical markers sllas cinfarction (saiss 4) Caiy] (gus
skeletal JLs 3.4 92 g creatine kinase J) S CK JI & g3 ol « the troponin ag-aal they leak to blood daladl

ISymptoms (history)

_ICoronary angiogram: allows visualization of
narrowing or obstructions on the heart vessels,
and therapeutic measures can follow
immediately s sl g s 9550 Jass Gaans blood vessels J1 |9 JSles Jaay

Sy9alllgag) ¢ ol Gl yeidly (qudio 3 gl s od il ¢ 5y gl s 90



Complications of Ml
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! Overall, in-hospital death rate for Ml is approximately 7%.
] Out-of-hospital mortality is substantially worse: gl prognosis sais & 9sa 7y wS) pdcdiicall Jung Lo

= A third of persons with (STEMIs) will die, usually of an arrhythmia (mainly
VF) within an hour of symptom onset, before they reach the hospital

arrhythmia and ventricular fibrilation (ye 1 93 ga3 ¢ STelevation Ml adsis (ols (oud ph | Ealls

v Advanced age, female gender, diabetes mellitus, & previous Ml are
associated with poor prognosis \

silenl 12, S WL




Acute chest pain

| & | 92 (Sas unstable angina JI g2y 4LAL9;|

Ols o1 S STdepression s g ECG changes

Clinical history alal Uladl slgs L) ST depression (saas
U3y 9l unstable angina &g yo Lal ¢ (dlaial
| | s Calbs ¢ subendocardial infarction s acute MI

@dLs OLs gl troponin level JLs § agaas yaol juds

Troponine level T -‘ I- Positive ECG Gilas WY cals gl Lol ¢ infarction das diliss

Myocardial necrosis
Evidence of ischemia

AMI 0o (g9l las agas (ST
I I I I
dlas (yo gueliala sl g | 4oy Electrical Impaired Pericardial Tissue
instability contractility inflammation Necrosis

a 93 ol idas infarcted J) ddkal | Lisa L 45y




Complications of Ml

» Nearly three-fourths (3/4) of patients have one or more complications after
acute Ml more than one complications § &ildsLibs aduic (9Sa 7 | guile 9l oyl alina
MAIN COMPLICATIONS OF Mi:

Al g, contractility JI 131 infarct ladls dala'is ol oias

Contractile dysfunction (LVF) Pericarditis
Cardiogenic shock Mural thrombus

Papillary muscle dysfunction Ventricular aneurysm
Myocardial rupture Congestive heart failure

Arrhythmias

coronaryarteriele3hypotensionJ:\4.a,‘@Jl:dl,s3‘Jeﬁo‘ggemcgﬁgdﬁul/maﬁesmwdead Ll Lo cardiac muscleJl (so 7€+ (s yis) 1) Lasa
3aa9 80 JRiddn Jas I3 S ¢ infarcted (L& g ischemic yleo il Salgall JS o IEIL ( an 62 Lo
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Contractile dysfunction (LVF)

28l yaidll contraction Lgdl yaas Ty Lo infarcted J)dabailf goiny

»An M1 affects left ventricular pump function approximately proportional to its

Size.
cardiogenic shock & Jasa (Sas LV JLi 78+ e al)y gd dal Lasa 9« 1.geul prognosis JI O 95 aaadl ol Lals

»Typically, there is some degree of LV failure, with hypotension.
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\sls - Cardiogenetic shock

Cardiogenic shock means severe "pump failure"
1Occurs in 10% to 15% of patients after acute Ml

IGenerally, with a massive large infarct (often > 40% of the LV)

IAccounts for nearly 70% mortality rate
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The most selfous
AS| Jado Jsiis arrhythmias J) g1 83 (8 oS T o o gaudlly

m\;_S_» » Arrhythmias: are the most common ( 80% to 90%) cause of sudden
deaths following an M.

It include the most serious ventricular fibrillation (VF) & heart block.

&

»In addition, other arrhythmias, such as sinus bradycardia, tachycardia,
ventricular premature contractions or ventricular tachycardia may
occurs.
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Pericarditis

» Pericarditis: a fibrinous or hemorrhagic pericarditis usually develops within 2
to 3 days of a transmural Ml & typically spontaneously resolves with time.
Inflammatory response to the area of myocardial infarct.

»~ Dressler syndrome is a secondary form of pericarditis. The symptoms tend to
occur 2—-3 weeks after myocardial infarction. It is believed to result from an
autoimmune inflammatory reaction to myocardial neo-antigens formed as a
result of the MI.




scarring 4l yaas I8 Ls was yaeaa «fate § 9 (oalall ¢ 9l ° ®, 0
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@=Ll & g (e e Lusa Lo (5 9 < autoimmune reaction

PERICARDITIS

Normal
pericardium

Inflamed
pericardium

Paitcardini a healthy p?ricardium pericarditis
892 Eulliy Ly &5 ) Lassas ¢ infarcted dakade Lis (g8 45 8 (ol
« macrophages J! o » 93 &abew (ol Lasag g neutrophil will peak
spreading Jaxa z yinflammation JI sla g inflammation sais s 9
within yaas J9¥1 £ 941l 94 aLa g pericarditis s § to pericardium
the 3rd da




JI Lgasd (o5 (o dda L @.éJ.“\m.):S.:Lc rupture JI < rupture o Lo ddas yas (531 (3Saa necrosis JI Laasa
rupture J! &vas s 93 fibrosis (sass Lo Leul § dakail | &ua'i dala macrophagés

Myocardial Rupture

Cellaics 529 i ol 859l o8 (pasil cilandl o] s Cailand] (30 dn gl oy

Myocardial rupture complicates 1% to 5% of Ml and includes:

1. rupture of the ventricular free wall, with fatal hemopericardium & cardiac
j Intecventiedac s ef{'uw\ I v S m

Y
2. rupture of the infarcted IVS, leading to a new VSD & |left-to-right shunt

3. rupture of infarcted papillary muscle, resulting in severe|mitral regurgitation

Y
NOTE: Rupture can occur at almost any time after Ml but is most common 3 to 7
days after infarction; when granulation tissue has not deposited sufficient
collagenous matrix to repair the wall.
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rupture of the ventricular free wall




rupture of infarcted papillary muscle

H O 8 Sws gshvalve JI sLad o948k contraction (saas (95 UL (sasalall &b odla S ¢ mitral valve J1 | gSwas cordae tendinea Jbs (edas!y 1 g3 93
Olas 9« Ludai dlald () o<ia A 7 5 (ols aull daas (JILs ( Jeft atrium H aays 9 898 allad aull § 198w Ty Lo papillary muscle infarcted J1 | gals

) ) left atrial hypertrophy yswas
Dysfunction of a papillary JPETIOPTY =
muscle after M| causes mitral

regu rgltatlon Anterior y .
leaflet Mitral <§ Mitral
; Posterior}valve \ 6 regurgitation |
leaflet \

Papillary muscle dysfunction
can result from

Area of ischaemic
distortion

Restricted W\
leaflet closure 4,
Chordae

tendineae

Displacement of
the posteromedial
papillary muscle

I. Ischemia of papillary
muscle & the underlying
myocardium

Posteromedial
papilary muscle

Anterolateral
papillary muscle

Il. Or rarely rupture of the
infarcted papillary muscle




rupture of the infarcted IVS

defect JI dais Lgad mixed Las 45Y purple Lgs od s aorta Jbs (ndals Le s § deoxygenated JI & Jaliss oxygenated blood JI 44 ol J 9
Td (92 Ty S 94 (ol ndall ¢ right ventricle JI (v pulmonary H s o LS ¢ LaLiedy RV H Joo g (ods a0 JI das ¢ aly pressure JI 4l dasls dlad
e pulmonary circulation or pressure Lis yuas g odls

Ligamentum
arteriosum

Left
pulmonary
artery

Right pulmonary

Superior
vena cava
Left

pulmonary
vein

Inferior
vena cava




Lusa La () three areas of rupture J! ad J 92 13

Myocardial Rupture

upture tear occurs because
rotlc issue weakens the
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myocar ium. e illary m
Septal ru&ture
Leads 1o left-to-right shunting,

whlch ro uces rig tventrlcular

Myocardial Infarctions: Complications

Free Wall

volum ressure overload.
Listen f o systolic murmur;
requires surglcalclosure AN
{\\ / / ///“‘
\\\;:::’ // / - « . ~
Free waII ru tureai . ; Jaaiis 131 free wall Jls rupture Las (o< L4
an lead to cardiac tamponade abnormal .easaa murmur gawsas 7y ds Lacul|
fluid in crlcardlalsac)%c sudden death. = <o

cutei 5udden oftenfatal w/no time for
intervention; Subacute tears may be
surgically repalred

Papillagy

muscle rlgature
to mitralv.
cardiogenic shock,

(30 9 yad (aa p€ O3 g Rawus Ty < SOUNdS
Mia VSD Lie daf sand judis & geall

=l

lve r%u rgitation,
failure,

Rupture may be artla orco Jzete
Surgical repair/replacement required.



Mural thrombus

gtagig 0f Lie yuas 8 ety £ Lo Liss by aall GIGIL 5« contractile Jhas ¢ infarcted LY sla dakill
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Mural thrombus:

lnfarct expansion causes weakening of necrotic
muscle leading to thinning, & dilation of the
infarcted area. Also, local loss of contractility
(causing stasis)

Mural thrombus

Infarcted myocardium

\4 Fibrin

Activated platelets

_IThis results in mural thrombosis &, potentially, &
systemic thromboembolism Red blood cels
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aneurysm daawuis ¢ L1 06K g dgguus saaily &

Ventricular aneurysm

L (oS § yaai 7y da¥ € fate (il
fibrosis or scar formation (suas yaoy

v'Ventricular aneurysm is a late complication

v" aneurysms of the ventricular wall most
commonly result from a large transmural Ml
that heals with the formation of thin scar tissue

N

v Complications of ventricular aneurysms

include mural thrombus, arrhythmias & heart
failure aneurysm J) iScio (oA LA § . aall stasis yseas =y LY
v'Rupture of the fibrotic aneurysmal wall usually
does not occur. pubedy s fibrosis (s wie &Y b gad Jaui 4l cdlanis ol o lyadl JAsill
fia tr d proline Lgaws! ) digas dua|
s 95 L yawas rupture JI < rupture yawas Lo gl thin scar tissue (saas (s U Luasa IUMI .r{cog?f;);m plrlﬁ/w;y; l_\.:':alﬁl

scar JI (.95aa W (s granulation tissue
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Summary of M|l complications

Complications of myocardial infarction Dominique Yelle

Myocardial infarction

v v ' v
Impaired Tissue Electrical Pericardial
contractility necrosis instability inflammation
I
\J Y l v
Ventricular Hypotension — Papillary muscle  Ventricular
thrombus | coronary perfusion —+ infarction  wall rupture Arrhythmias
1 ischemia *
| T |
v v
Stroke Cardiogenic Congestive Cardiac
(embolism) shock heart failure tamponade
SR
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Summary of
M

complications

U 9 early s el o ages
long term (s § late

Complications following Myocardial Infarction

These can be ...

- Early

- Late Heart Failure

- Long term Inefficient pumping of the heart.
Can be acute or chronic.

Dressler Syndrome (rare)
Autoimmune pericarditis
Associated with a high ESR.
Develops over weeks

to months

Papillary Muscle
Rupture. Leading to
Mitral Regurge

Mural
Thrombus.
Leading to

emboli.

External
(myocardial
wall)
rupture.

Leading
to cardiac
tamponade.

Ventricular
Aneurysm

- Sinus Tachycardia

& Bradycardia
Recurrent MI - Supraventricular
(esp AF / Flutter)
Acute - Heart Block
Pericarditis

-VF/NT



JJ sSada Gleae mnemonic o § DARTH VADER

complication

[ S
MYOCARDIAL
INFARCTION Arrivrinan
COMPLICATIONS Rueruee

TAHPONADE
"EAQT FRILURE
VA\.\'E DISEASE
AI\EURYSM

DRESSLCR SYNDROME

E MeoLism

. ECVRRENCE
OSMOSIS org EGURGITATION




Chronic Ischemic Heart Disease

CJJA-:G4H‘A-C§J:'COhfraCﬁlHyJIM lagas [elglas Igymms T 0CAr JI sla Yo obs 3L Luﬁﬁ_ujlw_q ld] gear Lgas dalaie uie 4l Lafuss
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» Also called ischemic cardiomyopathy

~ Progressive heart failure secondary to ischemic myocardial damage.
chronic igchemic heart Lewacss oL higtory of Ml guie o5 ayY

»History of previous Ml

» Appears when the compensatory mechanisms (e.g., hypertrophy) of

_ residual viable myocardium begin to fail.
o
C)C_jzn ..~ Left ventricular dilation and hypertrophy, often with discrete areas

- of gray-white scarring from previous healed infarcts.
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Hypertensive Heart
Diseases
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Hypertensive Heart Disease

systemic JL pressure JI Lu_qjdjuu_. UJQ fdd a8l ub.u_ ole | LLEIL pressure JI uai'eﬂ \MAJL.Z@L.\.L ad c—w L W ) ayany Gl Sla
H Ll ol s SY m 1 aall fuas lise ST Jadn le ide-of hea el Clhas pulmonary lon-Jbsbadygl-circulation
compensatory mechanism J! oo & 55 ala g« Gl andl fad juss um LMJ,“JI a8, ayY right side

»Major cardiac complications of hypertension, result from pressure
overload

»Myocyte hypertrophy is an adaptive response, but there are limits

» Persistent hypertension eventually can culminate in dysfunction,
cardiac dilation, CHF, and even sudden death.—>arrythmias suic juay (oo ¥

»Systemic hypertension: affects the left side of the heart

»Pulmonary hypertension: can cause right-sided hypertensive changes
called cor pulmonale.



sue 53y g left ventricular hyper trophy (<o Sta
Jass Al Cas ¢l o8 L g Systemic hypertrophy

&5 valvular stenosis suic ;IS o Sis 8 chypertrophy
aortic suic LAy 0 4l AT . gortic stenosis J!

A glings g aall fds oo W eI cndaddl ¢ stenosis

Systemic (Left-Sided)

effma 0 tenosis)l hin e Smaned  Hypertensive Heart Disease

~

Thicker Walls
Less blood

Normal Left Ventricular Hypertrophy

(1) left ventricular hypertrophy in the
absence of other cardiovascular
pathology (e.g., valvular stenosis)

(2) a history or pathologic evidence of
hypertension.




o L wladl o LV JL dilated lsl) dhae JI inas [gdgd
compensatory mechanism Le ¥ dilation

Heart — Left ventricular hypertrophy <t . i | ‘ a T M O rp h O I O gy

Left ventricular hypertrophy:

P

»No ventricular dilation until
very late in the process

»Heart weight can exceed
500 g (normal, 320 - 360 g)
Markedly increased left ventricular wall thickness :

with consequent narrowing of left ventricular —— e ' > Left vent rICU Ia r Wa ”
lumen, ti load. Thickeni ' :
umen, suggesting pressure overloa ickening th|CkneSS can exceed 20 cm

| @ Pathweb i (normal, 1.2 - 1.4 cm).
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Morphology
Histology

Microscopically:
" Transverse diameter of myocytes is increased

= Prominent nuclear enlargement and
hyperchromasia

= Intercellular fibrosis.

$sd « compensated (< yas Ll ¥ asymptomatic Llwll
s bl wie July compensatory mechanism JI ciaais (g5

. . arrythmias , CHF /!
Clinical Features: y use

“Compensated hypertensive heart disease typically
is asymptomatic

*The disease can comes to attention with the onset
of atrial fibrillation and/or CHF.




Left-sided heart
failure

symptoms

pulmonary edema J! sa (35c aal

LEET SIDED ¥ FAILURE

5095 W0 <
. Paroxysmal Nocturnal
Dyspnea Q * Restlessness
* Elevated Pulmonary o il
Capillary Wedge = 2 e Confusion

Pressure

i " mg\)\ SaBNN

e Orthopnea
Cp’temq * Pulmonary Congestion :

m)udaw'phsl‘-"f )umicftuuawu s L
« 1% T, return of pulmonary circulation J!I 5
oad ) onlala agaidlis Lsalis s le.;.A olae

- Cough o
* Tachycardia

- Crackles

- Wheezes * Exertional

- Blood- Tinged Dyspnea

Sputum

* Fatigue

- Tachypnea

* Cyanosis
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Pulmonary Hypertensive Heart Disease:
Cor Pulmonale

Cor pulmonale, or
right-sided heart
failure, is an
enlargement of
the right ventricle
due to high blood
pressure in the lungs &
usually caused by
chronic lung disease

Cor Pulmonale is right ventricular hypertrophy and
dilation, frequently accompanied by right heart
failure.

Cause of chronic cor pulmonale:
fibrosis J! ¢y RS JL aaliial

" Primary disorders of the lung parenchyma

N " Disorder of pulmonary vasculature
Dilatation (stretching) % =

Hypertrophy ‘ s —

(overgrowth of catly) > = - Acute: pulmonary embolism

\\ DVT JI ;e sls embolism S v « hypertrophy wié ,wasls acute J!




sia s abnormal sla 5 LV JI ) LusE right J1 aaa (&S [ska
aAhe atrium JI

MORPHOLOGY

Acute cor pulmonale:

Right ventricle usually shows only dilation
No hypertrophy

If an embolism causes sudden death, the heart
may even be of normal size.

, _ e s left J1 g il
Chronic cor pulmonale: hypertrophy

Right ventricular hypertrophy

When ventricular failure develops, the right
ventricle and atrium are dilated.

Chronic cor pulmonale: Right ventricular hypertrophy



Uae suic €Y systemic circulation J! sy ¢, adl
systemic JbL pressure J! 555 7, 5 pulmonary Jb
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RIGHT SIDED® FAILURE
(Cor Pulmonale)
* May be secondary to
* Fatigue chronic pulmonary
problems
- : o1 Peripheral
R | g ht‘S | d e d Venous Pressure » Distended
h t f . | JUQVU'.BI"
eart 1alure L gl ¢ Lo b AitEs : :na
® Anorexia
Sy m pto m S * Enlarged COMP’?iﬂtﬁ of
Liver & Spleen Gl Risprese

e Weight Gain
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