
General Overview

Branches of science are:
1- Anatomy (structures of body parts)
2- Physiology (functions of these parts)Anatomy Physiology
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Pathophysiologic concepts
Stressors, changes in the body’s health, disease, and other extrinsic and
intrinsic factors can alter the cells’ normal functioning.

Cells generally continue functioning despite challenging conditions or
stressors. However, severe or prolonged stress or changes may injure or
destroy cells. When cell integrity is threatened, the cell reacts by drawing in
its reserves to keep functioning, by adaptive changes or by cellular
dysfunction. If the cellular reserve is insufficient, the cell dies (cell death
(necrosis, is usually localized and easily identifiable, occurs). If enough
reserve is available and the body doesn’t detect abnormalities, the cell adapts
by atrophy, hypertrophy, hyperplasia, metaplasia, or dysplasia.
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A type of nonlethal 
cell damage known 

as degeneration
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Degeneration
When changes within cells are identified, degeneration may be slowed or cell
death prevented through prompt treatment. An electron microscope makes
the identification of changes within cells easier.

When a disease is diagnosed before the patient complains of any symptoms,
it’s termed subclinical identification. Unfortunately, many cell changes
remain unidentifiable even under a microscope, making early detection
impossible.
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Cell aging

• During the normal process of cell aging, cells lose structure and
function. Lost cell structure may cause a decrease in size or
wasting away, a process called atrophy.
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- The body is constantly striving to maintain a dynamic, steady-
state of internal balance called homeostasis. Every cell in the
body is involved in maintaining homeostasis, both on the
cellular level and as part of an organism.

- Any change or damage at the cellular level can affect the entire
body. When an external stressor disrupts homeostasis, illness
may occur. A few examples of external stressors include injury,
lack of nutrients, and invasion by parasites or other organisms.
Throughout the course of a person’s life, many external stressors
affect the body’s internal equilibrium.

HOMEOSTASIS
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Group of receptors and 
effectors communicating 
with their control center 
forms a feedback system
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POSITIVE FEEDBACK 
SYSTEM
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DISEASE AND ILLNESS

- Disease occurs when homeostasis isn’t maintained.
- One aspect of the disease is its cause (the fancy term is etiology).
- Diseases with no known cause are called idiopathic.
- A disease’s development is called its pathogenesis.



https://courses.lumenlearning.com/microbiology/chapter/characteristics-of-infectious-disease/
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➢ As we learned before:

✓Physiology is the science, which is related to studying mechanics,
characteristics, and features of the body that makes it function the right way.

✓Pathophysiology studies abnormal physiology.



➢The heart contributes to homeostasis by pumping blood through blood
vessels to the tissues of the body to deliver oxygen and nutrients and
remove wastes.

➢The cardiovascular system consists of the blood, the heart, and blood
vessels.

THE CARDIOVASCULAR SYSTEM: 
THE HEART









https://www.nursingtimes.net/clinical-archive/cardiovascular-clinical-archive/vascular-system-1-anatomy-and-physiology-26-03-2018/



















Action Potential and Contraction of  Contractile Fibers



Action 
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of  Contractile 
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Normal coronary 
blood flow

•The resting coronary blood 
flow= 225 ml/min

•In strenuous exercise = 
increase three to four folds.



Heart Perfusion

https://en.wikipedia.org/wiki/Cardiac_cycle











Control of  coronary blood flow

Metabolic regulation Nervous control



Oxygen balancing act

https://www.cvphysiology.com/CAD/CAD006



Etiology of  ischemic heart disease

❑ Lack of oxygen due to inadequate
perfusion of the myocardium causes
an imbalance between oxygen
supply and demand.

❑MI, an acute coronary syndrome,
results from reduced blood flow
through one of the coronary
arteries. This causes myocardial
ischemia, injury, and necrosis.





Vascular endothelium

❖ The normal function of  vascular endothelium: 
o Local control of  vascular tone.
o Maintenance of  an anticoagulant surface.
o Defence against inflammatory cells.

❖ Endothelial dysfunction:
o Inappropriate constriction.
o Luminal clot formation.
o Abnormal interactions with blood monocytes & platelets.



arteriosclerosis





Acute coronary occlusion

➢ Thrombosis.
➢ Embolism.

▪ All MIs have a central area of necrosis or
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 is dead.



https://www.heartfoundation.org.nz/your-heart/heart-conditions/about-heart-attacks



Location of  the obstruction
✓ Influence the quantity of  myocardial ischemia.
✓ Determines the severity of  the clinical manifestations.



❖ Collateral circulation:

•With sudden occlusion.
•With gradual developing atherosclerosis.

التدفق البديل للدم من جهة اخرى عن تلك التي تضررت



Effect of  ischemia

1) Mechanical function:

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

2) Biochemical function:

• Fatty acid can’t be oxidized.
• Glucose is broken down into lactate.
• Reduced intracellular PH and ATP stores.



Types of infraction



Ischemic heart disease

Stable Angina

(Coronary artery 
disease) 

Acute coronary syndrome

• Unstable angina
• Acute MI

https://www.amboss.com/us/knowledge/Coronary_artery_disease
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❖ If the pain is predictable and relieved by
rest or nitrates, it’s called stable angina.
If it increases in frequency and duration
and is more easily induced, it’s called
unstable or unpredictable 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 MI.

When to label it 
stable or unstable



https://www.amboss.com/us/knowledge/Coronary_artery_disease



➢ A thrombus progresses and occludes blood flow, although an early thrombus
doesn’t necessarily totally block blood flow.

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

✓ 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.

✓ 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.

✓ 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.



https://www.verywellhealth.com/non-st-segment-elevation-myocardial-infarction-nstemi-1746017










