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Ischemic Heart Disease (IHD)

= |schemic heart disease (IHD) is a broad tferm
encompassing several closely related syndromes
caused by myocardial ischemia.

=/Myocardial ischemia: an imbalance between
myocardial blood supply [perfusionb and cardiac
demand for oxygenated blood. Which also
reduces nuftritional supply and waste removal.




Ischemic Heart Disease
(IHD)

= |In 90% of cases, IHD is a conseqguence of reduced
coronary blood flow secondary to obstructive .
atherosclerotic vascular disease e s petem s b fertesiert 520 )

- Sy/(HD usually is synonymous with corc

Iseqse (CAD).
Other 10% : increased demand, diminished blood
volume, diminished oxygenation, or diminished
oxygen-carrying capacity.
Mosily IHD are consequences of B -
att | | | Is that has been gradually progressing tor

ey sant, ront Albolscence.
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Cardiac syndromes:

IHD manifestations/ clinical presen’ro’rlons are
a d|rec’r consequence of |

i“«ilse/ | Acute|coronary syndrome: any of the three
catastrophic manifestations; unstable angina,
|, & SCD.




Epidemiology :

= |HD is the leading cause of morbidity & mortality worldwide

&= Since peaking in 1963, the mortality of IHD in US has declined
by 50%8:

1. Intérventic =d risk factors (atherosclerosis risk
oc’rors) smokmq cessc’non programs, hypertension &
diabetes treatment, & choles’rerol Iowermq agents.

. Toa | ; Aspirin

prophylaxis, be’r’rer arrhythmia control, CCUs, ’rhromboly5|s for
MI, angioplasty & endovascular stenting, & CABG surgery.

Maintaining this downward is challenging; longevity of “baby
oomers,” & the epidemic of obesity.




Pathogenesis

«= The dominant ofiIHD is inadequate coronary| perfusion
the majority as a

consequence of

Z & new, superimposed
’r/h{ombosis and/or vasospasm.

en: typically
asymptomatic, even with exertion,— e c*

g\\:’_ﬂ_‘f Gle)

", generally

symptomatic with exertion.
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Pathogenesis - Collateral

perfusion
« |F an atherosclerofic lesion occludes a corondry drtery af a
fficiently sl | s, other vessels undergo
.-...--.,....O-,-.-Je | tory blood fl to 1l
/ > Icollateral perfusion can subsequentlyy
C I M %W

=/ With acutec coronary blockoge ’rhere 1S
/ to develop and !




Acute Plaque Change

= |n most patients, unstable anginaq, infarction, &
sudden cardiac death occur because of abrupt

plaque change followed by thrombosis—hence

term acute coronary syndrome.

Rupture, jons, fissuring, or ul ion of plaques

, highly 1! Dogenic constituents or underly/nq
subendofhellol basement membrane =2 o |

2. Also l rhageinto the core of plaques can

its vol 9ocufely exacerbati
. | N O CCAlugion
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PLAOUE DISRUPT IOMN SEVYERE FIXED COPOMARY
OES TR TIOMM
(CThmonic ischemic heard discas=)
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OESTRULUC TIORS? EvIEOL (Acute tEansmural myocad il
LUNST=Die angina, or @ucune infarction orsudden de=th)
subendocadial myoc=ardi=l

infauaction or sudden de=sth)

ACUTE COPOMARY SYRNDROWES



Angina Pectoris

« Anlintermittent/ t{(15sec-15min) ‘crushing sulbsternal
hest pai (of’ren radiates down the left arm or fo the Ief’r
jaw (17 | | ') caused by
) lial iscl ', thatis| Hto ind yocyte
| Vo Complete occ[u‘wr\|

Ischemia-induced release of adenosine, bradykinin, & other
molecules that stimulate autonomic nerves - causes PAIN.




Angina Pectoris - variants

. Typical/stable ang/na is|predictable

eplsodlc chest pain ass./w pcrhculor

| oXel | Or INCrease ond
(e.g hyper’rensmn ’rochyccrdla)

en

=/ The pain usuolly is@elieved by rest )
(reducing demand) or by drugsisuch as

nifroglycerin (a vasodilator) = 1 coronary

perfusion.

Critical s 's of one or more coronary
Arteary, (7 -7 F | \




Angina Pectoris -
$AresS stopaotc tone 1
VAANTS el mdd o
Il. Pr/nzmetaI/Var/antang/na. & is caused by
: _

&= Spasms could occur on orr g

\n | | Pty such as nitfroglycerin &
calcium channel blockers.

plaques,




Angina Fecroris -

I e
Varants ..
Jeb 0590

lll. Unstable angina/Crescendo angina:
characterized by chest pain that is

time , & p\rJecipi’ro.’red bi/'progres's'ively les:
xertion or even| ing at rest,

thrombosis, distal embolization of the
thrombus, and/or vasospasm.

= May be a forerunner of MI, portending
complete vascular occlusion.




ocardia
Infarction

Called “heart attack,” ..
necrosis of the heart muscle
resulting from prolonged
severe ischemia




Myocardial Infarction

- The frequency rises progressively WITh ging & with
g risk factors for atl '

- i:}opproxmo’rely 10% of Mls occur before 40
Y

ars of age.
= /Men are at great “ than women, bu’r the gap
NAIMOWs with age; women are protected . against
I = H | J""‘gb@ cqually

e o aven Sl

(les’rrogen produc’non) |s ass. /w exacerbohon Of hige
CAD.. IHD is the most common cause of death In
older adult women.




Pathogenesis — Sequence of events
underlies mos’r Iv\ls

1. . infraplague
hemorrhoge erosion or ulceration, or rupture or fissuring.
(Destabilized of atherosclerotic plague).

2 collagen & necrotic plague contents -
plo’r lets adhere - platelets activated-> release their contents—>
fO/fmlcro’rhrombl

3. _ stimulated by mediators released from platelets.
4./ - " activated by tissue factor, adding to the thrombus.




MI - Patterns of Infarction

= The location, size, and morphologic features of an acute
myocardial infarct depend on multiple factors:

Size and disfribution of the involved vessel
Rate of development and duration of the occlusion

etabolic demands of the myocardium (affected, for
example, by blood pressure and heart rate)

Extent of collateral supply

I
2,
3




MI - FaTtrerns or INnTarcrion
(disfribution )

Acute occlusion of the
proximal left anterior
descending [LAD) artery ~ Permanent

cou;és 10%-50% of all Mls OCC|US|0ﬂ_0f
& fypically results in eft anterior
inffarction of anterior wall | descending

f left ventricle, anterior branch
two thirds of venftricular
septum, & most of the
eqart apex.




MI - Patterns of Infarction e o

vessel & collateral)

= Transmuralinfarctions: involve the full thickness
of the ventricle & are caused by epicardial
vessel occlusion (without therapeutic
intervention).

typically yield ST segment elevations on (ECG) .
= Called ST-segment elevated Mls (STEMIs).




MI - Patterns of Infarction e o

vessel & collateral onle e Laanasis ol MT it disgesed
pot el -\\ﬂ)ﬁ} et @ﬂw/éﬁz\mi; dagnesed Sg\'.n;cs».\lg.

« Subendocardial infarctions: imited 1o the inner third of myocardium.

*= No ST segment elevations on ECG “non-ST-segment elevated MIs”.

= The most vulnerable region to hypoperfusion & hypoxia-> most distal
to the epicardial vessels).

1. Transient decreases in oxygen delivery (hypotension, anemiaq,
or ppeumonia) or increases in oxygen demand (tachycardia or
hygertension) can cause subendocardial ischemic injury in CAD w/o
thfombus.

. Or an occlusive thrombus lyses before a full-thickness infarction.




MI - Patterns of Infarction e of

vessel & collateral)

Cross-section
of myocardium

Obstructed
coronary
artery

Endocardium

—_— —_—

Zone of
necrosis

Zone of

Zone of perfusion necrosis

(area at nsk)

N hr 2 hr 24 hr




MORPHOLOGY
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The gross and microscopic appearance of an Mi
depends on the age of the injury:

Germalk

lockcing
MYocrjked
= After 20-30 minutes: irreversible injury - cell death. [*tn!

= 4 hours: only on E.M.: Sarcolemmal d|srup’r|on The

-12 hours L.M.,: beginning of wavy fibers by an T swn

12 to 24 hours grossly : an infarct usually can be

identified by a red-blue discoloration caused by
stagnated, trapped blood (! air! HIing)






W fellow celor, Veavrophils ave present.
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= 1-3 days:

- yellow-tan infarct center
Grossly,

oagulation necrosis with
s of nuclel and striations;
interstitial infiltrate of
neutrophils on L.M.




« | M.. Complete removal of
necrotfic myocytes by
phagocytic macrophages (7
to 10 days).

e e 27




«= 10-14 days: L.M.: well= =
established St
granulation fissue S
with new blood

sels & collagen

eposition.



« Within 2-8 weeks; Grossly

gray white scar progressive
from the periphery towards
the center of the infarct.

Microscopically:
Healed MI (collagenous scar)




MI - Clinical features

= Severe retrosternal pain radiate to the neck, jaw,
epigastrium, or left arm.

= Not relieved by rest or vasodilators, may persist
for several hours (>20-30 min) .

= Nauseq, vomiting sweating & weakness may be
accompanying symptoms.




MI - Clinical features

= Electrocardiographic = The laboratory evaluation of
abnormalities are Ml is based on measuring
Important for the blood levels of
diagnosis of Ml; these macromolecules that leak
include Q waves, ST gustor= ™ out of injured myocardial
segment chongeﬁjnd T cells through damaged cell

wave inversions (the latter membranes.

fwo representing = molecules include:

abnormalities in myoglobin, cardiac

myocardial troponins (higher specificity

repolarization). and sensitivity), creatine
kinase (CK)




Consequences and Complications

of MI

= Arrhythmias. Mls lead to
myocardial irritability &
conduction disturbances =2
can cause sudden cardiac

The risk for serious
arrhythmias (e.g., ventricular
fibrillation) is greatest in the
first hour & declines
thereafter.

Mostly before reaching the
hospital.

«<

). In
general, Mls affect left
ventricular pump function
in proportion to the
volume of damage.

g has a
nearly 70% mortality rate

It accounts for two thirds
of in-hospital deaths in
those patients admitted
for Ml



Consequences and Complications
of Mi

= Papillary muscle
dysfunction:

= They rupfture infrequently

ut they often are
dysfunctional & poorly
contractile as a result of
ischemia.




Consequences and Complications
of Mi

= Myocardial rupture. | 75 of
MIs but is frequently fatal
when it occurs.

= | eft ventricular free wall
rupture is most common.

upture occurs most
commonly in = o/ cays after
infarction 2 l
S i
myocardium is imal &
infarct has been ted to

—



Consequences and Complications
of Mi

= Pericarditis. * ' MIs
can elicit a
Torino!

7 o

= Aypically appears 2 to 3
days after infarction and
then gradually resolves
over the next few days




Consequences and Complications
of Mi

= Ventricular aneurysm. A

aneurysms of the ventricle
most commonly |

Of ¢ I usually they




Consequences and Complications
of Mi

= Mural thrombus. With any
infarct, the combination of
attenuated myocardial
contractility (causing
asis), chamber dilation, &
endocardial domage
(causing a thrombogenic
surface) can foster mural
thrombosis eventually
leading to left-sided
thromboembolism.




Chronic Ischemic Heart
Disease

« Chronic IHD, also called ischemic cardiomyopathy, is
a progressive heart failure secondary to ischemic
myocardial damage.

ostly there is a known clinical history of |

After prior infarction(s), chronic IHD appears when the
compensatory mechanisms (e.g., hypertrophy) of

residual myocardium begin to fail.
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