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Terms Used In Pathophysiology

• Pathology = study of disease

• Pathogenesis = the development of a disease

» Diseases develops in stages

» Infectious disease example:

(A) incubation  (b) disease  

• Pathophysiology = the  study of the functional changes 
associated with a specific disease

» How the disease affects specific functions of the body

• Subjective findings

» The patient’s symptoms

» Described by the patient----(the patient’s history)

• Objective findings

» Health provider’s findings---( the physical exam)

• Occurrence of disease defined by 2 factors
• Incidence = # new cases per unit of time

• Prevalence = # new & old cases per unit of time



• Disease terminology
– Etiology  =    cause of the disease

– Idiopathic = disease with unknown cause

– Iatrogenic = disease caused by human intervention

– Congenital diseases  =   diseases occurring at birth

– Syndrome =  common cause of different signs & symptoms

– Remission =   period when symptoms & signs of disease decline

– Exacerbation =   period when symptoms & signs increase

– Endemic disease  =   disease native to local area

– Epidemic  =     many people affected in a given area

– Pandemic  =    many people affected in large area 

– Incubation  =   latent period of the disease before develop signs & 
symptoms

– Prognosis  =    probability for recovery

– Morbidity  =  disease rates within a group

– Mortality   =  death rates within a group

– Pathogenic – capable of causing disease.



Predisposing Factors (risk factors)

• Age
• Young are prone to accidents

• Getting diseases such as diabetes, heart disease, and certain 
cancers increase with age

• Very old are prone to drug interactions

• Sex
• More frequent in woman: MS, osteoporosis

• More frequent in men: IHD & Parkinson’s disease

• Lifestyle
• Examples of harmful lifestyle: 

» Perilous occupation

» Smoking

» Excess alcohol

» Poor nutrition

» Sedentary activity 



• Environment
• Air pollution

• Water pollution

• Poor living conditions

• Excessive noise

• Chronic psychological stress

• Heredity
• Deals with genetic predisposition (inheritance)

• Preventive health care

• The best treatment of a disease is prevention !!
• Deals with altering risk factors that can be changed



Homeostasis
• Definition = internal constancy or a stable internal environment

• A “body in balance” is in homeostasis

• Homeostatic regulation ---- works by using feedback loops

• Feedback loops utilize 3 components

(1) receptor           (2) control center            (3) effector

– 2 types of feedback loops

(1) negative feedback

(2) positive feedback



• Homeostasis & disease
– Disease is the failure to maintain homeostatic conditions

• Disease mechanisms
– Genetic = mutated or abnormal genes

– Pathogens (microscopic organisms)

– Loss of control mechanisms (e. G.  Diabetes, immune problems)

– Degenerative changes (Parkinson’s disease)

– Environmental hazards (trauma, chemicals)

– Nutritional factors
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CELL INJURY



The Cell & Disease
Changes in Growth

• Changes in size of individual cell

– Atrophy =  decrease in cell size

– Hypertrophy = increase in cell size

• Changes in actual number of cells

– Hyperplasia & Dysplasia = increase in rate of reproduction

– Hyperplasia = increase in number of normal cells

– Dysplasia = increase in number of atypical cells

Change in Type of Cell

• Change of one type of cell into another type 
– Metaplasia = change to different mature cell type





Parry–Romberg syndrome

(Atrophy)

Gingival hyperplasia

Muscle Hypertrophy



The principal mechanisms of cell injury, and their 

biochemical and functional effects



Cell Injury



Cellular Responses to injury

NORMAL CELL

IRREVERSIBLE
CELL INJURY

REVERSIBLE 
CELL INJURY

ADAPTATIONS

Normal cell
restored

Cell deathRepair and 
Healing



------------------------------------------------------------------------------------------------------------------------------------------------

Overview of Cell Injury

Injurious
stimulus

Reversible 
Stage?

Reversible Cell
Injury

Necrosis Apoptosis

Point of Irreversibility



A cell is considered dead when it has lost the
integrity of the plasma membrane. Three
distinct cell death morphologies have been
defined in mammals: apoptosis and necrosis



Apoptosis is a programmed cell death induced by external
factors such as hormones, oncogenes and death receptors.
The plasma membrane becomes blebbed and the cell is
fragmented into membrane-enclosed structures, called
apoptotic bodies, which contain cytoplasmic, nuclear and
organelle material.
Apoptotic bodies are recognized and engulfed by
macrophages or other specialized phagocytes and thus
removed from the tissue to avoid an inflammatory reaction.



Necrosis is considered as a non-programmed and
passive form of cell death initiated by cellular
“accidents” such as toxic insults or physical damage.
It is characterized by an overall swelling of the
cytoplasm (oncosis) and organelles and a rapid loss
of the plasma membrane. The chromatin condense
(piknosis) and fragments (karyorrhexis).

In vivo, leaking of cellular contents after membrane
rupture initiates an inflammation reaction in the
affected-tissue.





Figure 1: Morphological differences between Apoptosis and

necrosis showing the characteristic cell blebbing and DNA

fragmentation seen in apoptosis. Adapted from



Apoptosis can be triggered by a wide
variety of physiological, pathogenic or
cytotoxic stimuli. In mammal cells,
induction of apoptosis occurs via two
distinct pathways: extrinsic & intrinsic.



INTRINSIC PATHWAYEXTRINSIC PATHWAY



The extrinsic pathway

integrates extracellular signals through the binding of
external ligands to the Death Domain (DD) located at
the plasma membrane.
The extrinsic apoptosis stimuli engage the cell surface
death domain. Engagement of these receptors by
their specific ligand induces the assembly of the Fas-
Associated Death Domain protein (FADD) at the
plasma membrane. Which in turn activate caspase-8
and finally activation of caspase 3.



In the intrinsic (mitochondrial) pathway is initiated
following a wide variety of apoptotic stimuli including :

1. DNA damage
2. Oncogene activation (such as Myc family of transcription

factors),
3. Endoplasmic Reticulum (ER) stress
4. Cytoskeletal damage
5. Survival factor deprivation.



Transduction of the apoptotic cascades requires the
Mitochondrial Outer Membrane Permeabilization
(MOMP). Alteration in the MOMP lead to the
releasing of cytochrome-c. Then, cytochrome-c,
procaspase-9 and Apoptotic Protease Activating
Factor-1 (Apaf-1) will form an apoptosome complex,
leading to the activation of caspase-9.
Activated caspase-9 will then stimulate the effector
caspases (e.g. caspase-3, caspase-6 and caspase-7)
and subsequently the cleavage of key substrates in
apoptosis



A normal kidney tubules with viable epithelial cells



Necrotic  injury of epithelial cells, with loss of nuclei of cells and 
leakage of contents.



apoptotic  injury of epithelial cells, condensation and 
fragmentation  of cells
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 Steps of inflammation response – 5 Rs:

1. Recognition of injurious agents.

2. Recruitment of WBCs.

3. Removal of the injurious agents.

4. Regulation 

5. Resolution

 Types of inflammation:
1. Acute inflammation

2. Chronic inflammation



1. Redness

2. Heat

3. Swelling

4. Pain

5. Loss of function

 Signs of acute inflammation



 Components of inflammation: 

vascular response & cellular response

 Vascular response:

1. Transient vasoconstriction

2. Vascular dilation and increase of blood flow 

3. Increased vascular permeability

 Cellular response

1.   WBCs extravasation

2.   WBCs activation

3.   Phagocytosis





(Pus)



an excess of fluid 
in the interstitial 
tissue or serous 

cavities

exudate transudate

Edema



Exudate

high protein 
concentration

contains large 
number of cells, 
cellular debris

has a high specific 
gravity

Transudate

low protein content 
(most of which is 
albumin)

little or no cellular 
material 

low specific gravity





Principal mediators  in acute inflammation are TNF, IL-1, IL-6, and chemokines.



TNF, IL-1, IL-6

Transmigration

Chemotaxis



dilation of small 
blood vessels

slowing of 
blood flow 

accumulation of 
leukocytes and fluid in the 

extravascular tissue

Morphological  Changes in  all Acute 

inflammation







Factors delaying healing

• Infections

• Diabetes mellitus

• Malnutrition

• Steroids

• Local pressure

• Poor perfusion

• Foreign bodies

• Type of tissue





Principal mediators  in chronic inflammation are IFN ɣ IL-12, and IL-17



 Chronic inflammation is Characterized by infiltration of  Mononuclear cells:
1. Macrophages.

2. Lymphocytes.

3. Plasma Cells.

4. Eosinophils.

 Acute inflammation is Characterized by  Infiltration of Neutrophils. 

Outcomes of chronic inflammation

1.  Complete resolution

2.  Organization: 
 Healing with fibrosis or scarring.

 Tissue destruction 

3.  Abscess formation

4. Granuloma formation



Definition:
A granuloma is a form of chronic inflammation characterized by

focal collection of activated macrophages and T-lymphocytes due to the

persistence of a non-degradable or non-infectious agent accompanied by active

cell mediated hypersensitivity.





TUBERCULOUS GRANULOMA
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INTRODUCTION
DEFINITION:

 The term “neoplasia” means “NEW GROWTH”.

 The new growth produced is called as “NEOPLASM” or

“TUMOUR”

 Neoplastic cells are said to be transformed because they continue

to replicate, apparently oblivious to the regulatory influences that

control normal cell growth.

 Neoplasms therefore enjoy a certain degree of autonomy and tend

to increase in size regardless of their local environment. Their

autonomy is by no means complete, however. Some neoplasms

require endocrine support, and such dependencies sometimes can

be exploited therapeutically.

 All neoplasms depend on the host for their nutrition and blood

supply.



1. Self-sufficiency in

growth signals

2. Insensitivity to growth

inhibitory signals

3. Evasion of cell death

4. Limitless replicative

potential

5. Development of

sustained angiogenesis

6. Ability to invade and

metastasize



TUMOR-SUPPRESSOR GENES –

Tumor suppressor genes are normal genes that slow down cell

division, repair DNA mistakes, or tell cells when to die (a

process known as apoptosis or programmed cell death). When

tumor suppressor genes don't work properly, cells can grow out

of control, which can lead to cancer

1. TP53 (guardian of genome)

2. Rb (Governor of the cell cycle)

3. WT1 

4. BRCA1 and BRCA2

5. APC 



Proto-oncogenes: normal cellular genes whose products

promote cell proliferation.

Oncogenes: mutant or overexpressed versions of proto-

oncogenes that function autonomously without a requirement

for normal growth-promoting signals.

1. Myc

2. c-Sis

3. Erb

4. Src

5. Abl



All tumors have 2 basic components:

 PARENCHYMA

 SUPPORTIVE STROMA

 the parenchyma, made up of transformed or neoplastic cells

 The stroma made up of connective tissue, blood vessels, and host-derived

inflammatory cells.

Neoplasms may be:

 BENIGN (slow growing, localized)

 MALIGNANT/ CANCER (rapidly growing, spread throughout

body, cause death to the host)





FEATURES BENIGN TUMOUR MALIGNANT 

TUMOUR

Clinical findings Grow slowly and remain 

localized 

Develop fast & 

disseminate to body

Gross features Encapsulated, homogenous, 

uniform colour

No capsule, variable 

consistency, necrosis and 

hemorrhage, color is 

variable

Differentiation/

Anaplasia

Well differentiated Lack of differentiation 

(Anaplasia)

Rate of growth Slow, mitosis is normal Erratic and abnormal 

mitosis

Local invasion Usually cohesive, do not 

invade the surrounding 

tissue

Locally invasive, 

infiltrating surrounding 

tissue

Metastasis Absent Frequent 



AdenocarcinomaAdenoma



METASTASIS

1. Lymphatic spread
2. Hematogenous spread
3. Spread along body cavities and natural passages

 e.g. spread via cerebrospinal fluid

Metastasis involve the following steps:

1. Step 1: cancer cells invade through basement membrane and migrate

through the tumor stroma;

2. Step 2: Intravasation into a vessel

3. Step 3: survival in the circulation is characterized by circulating tumor cells

in the stream and evading clearance by the immune system before reaching

distant organs.

4. Step 4: Extravasation through the endothelial barrier

5. Step 5: Colonization in the metastatic target organ





Multiple variably-sized tan rounded masses in lung. These multiple nodules are

characteristic for metastatic carcinoma. Metastases to the lungs are more common

even than primary lung neoplasms simply because so many other primary tumors

can metastasize to the lungs



GRADING and STAGING OF CANCER

 Grading – Grade 1,2,3 and 4 (well/moderately/poorly differentiated)

 Staging by TNM (Tumor, Nodal, Metastasis)



NOMENCLATURE & CLASSIFICATION

 The suffix “oma” denotes tumor.

 Benign tumors of the epithelium are called as ADENOMA

 Malignant tumors of epithelial tissue are called “CARCINOMA”

 Benign tumors of the mesenchymal tissue are called as eg:
FIBROMA, LIPOMA, etc.

 Malignant tumors of mesenchymal origin are called
“SARCOMA”



Histologic categories of human neoplasms



ETIOLOGY OF NEOPLASM

 Hereditary

 Chemicals

 Physical agents

 Infective agents



Hereditary
 BRCA1 breast cancer (80%) and ovarian cancer (55%)

 APC colon cancer

 Chemicals
 Tobacco  Lung cancer and mouth cancer 

 Alcohol  Liver cancer



Physical agents
 UV light  Skin cancer 

 Air pollution  Lung cancer

 Infective agents
 Hepatitis B and Hepatitis C Viruses  hepatocellular

carcinomas

 HPV Cervical cancer in women

 EBV lymphomas



References 

• Robbins Basic Pathology, 9th edition
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Major risk factors of Atherosclerosis

• Age (≥ 55 for men, ≥ 65 for women) 

• Diabetes mellitus (DM) 

• Dyslipidemia 

• Family History  

• Hypertension (HTN) 

• Kidney disease  

• Obesity 

• Physical inactivity

• Alcohol and drug abuse.

• Cigarette smoking 
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Pathogenesis  of Atherosclerosis

Atherosclerosis is a condition in which an artery wall thickens as
a result of the accumulation of fatty materials such as
cholesterol. Then, a chronic inflammatory response in the walls
of arteries caused by the accumulation of macrophages cells and
promoted by low-density lipoproteins (LDL, plasma proteins that
carry cholesterol and triglycerides) without adequate removal of
fats and cholesterol from the macrophages by functional high-
density lipoproteins (HDL).
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Pathogenesis of Atherosclerosis

Atherosclerosis is caused by the formation of
multiple atherosclerosis plaques.

Stages of the plaque formation-

1- Endothelial cell injury and necrosis

2- Migration of inflammatory cells

3- Lipid accumulation and Smooth muscle

proliferation

4- Plaque – stable and unstable
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Acute Plaque Change. 

Atherosclerotic plaques divided it to Stable and unstable.

Ischemic Heart Disease 

Ø Stable atherosclerotic plaques are rich in extracellular
matrix and smooth muscle cells.
Ø Unstable plaques are rich in macrophages, foam cells and
the extracellular matrix separating the lesion from the
arterial lumen. is usually weak and prone to rupture which
lead to expose thrombogenic material, such as collagen to
the circulation and eventually induce thrombus formation in
the lumen. Upon formation, thrombus can occlude arteries
(i.e. coronary occlusion) resulting in ischemia.
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 Atherosclerosis is a chronic disease that remains
asymptomatic for decades.

 A fixed lesion obstructing 75% or greater of the lumen is
generally required to cause symptomatic ischemia during
heavy work or exercise.

 Obstruction of 90% of the lumen can lead to inadequate
coronary blood flow even at rest.

 The progressive myocardial ischemia induced by slowly
developing occlusions may stimulate the formation of
collateral vessels over time, which can protect against
myocardial ischemia.

KEY NOTES
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Outcomes of Ischemia:

In each syndrome the critical consequence is downstream
myocardial ischemia.
 Stable angina results from increases in myocardial oxygen

demand that outstrip the ability of stenosed coronary arteries
to increase oxygen delivery; it is usually not associated with
plaque disruption.

 Unstable angina is caused by plaque rupture complicated by
partially occlusive thrombosis and vasoconstriction, which lead
to severe but transient reductions in coronary blood flow.

 In Myocardial Infarction, acute plaque change induces total
thrombotic occlusion and the subsequent death of heart
muscle.

 Sudden death.
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ANGINA PECTORIS
• is chest pain due to ischemia of the heart muscle, 

• The main cause of angina pectoris is Coronary Artery 
Disease, due to atherosclerosis of the arteries feeding the 
heart.  Leading to imbalance between myocardium oxygen 
requirement and oxygen supply.  
Angina also can occur in people with valvular heart disease,

Cardiomyopathy or uncontrolled high blood pressure.

• Risk factors : atherosclerosis, smoking, diabetes, hypertension 
age, sex, obesity. 
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TYPES OF ANGINA 

§ Stable angina 
§ Unstable angina also known as crescendo angina.
§ Variant angina also known as Prinzmetal’s angina.



2/3/2021

The most common form and is also called typical angina
pectoris. It is caused by an imbalance in coronary
perfusion and myocardial demand, such as that produced
by physical activity or any other cause of increased cardiac
workload.

Ø Usually lasting < 15 min.
Ø it could occurs during increased cardiac workload.
Ø It is characterized by a burning, heavy, or squeezing
feeling in the chest.
ØStable angina is usually relieved by rest (which
decreases demand) or administering nitroglycerin, a
strong vasodilator (which increases perfusion).

1- Stable angina
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Ø Refers to a pattern of increasingly frequent pain, often of
prolonged duration, that is precipitated by progressively lower
levels of physical activity or that even occurs at rest. Unstable
angina has at least one of these three features:

§ it could occurs at rest (or with minimal exertion), usually
lasting >15 min;
§ it is severe and of new onset.
§ it occurs with a crescendo pattern (i.e., distinctly more
severe, prolonged, or frequent than before).

Ø The symptoms are not relieved by rest or nitroglycerin.
Ø Unstable angina requires hospital admission.

2-Unstable angina 
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§What differentiates stable angina from unstable angina is
the pathophysiology of the atherosclerosis. In unstable
angina, the reduction of coronary flow due to transient
platelet aggregation, coronary artery spasms or coronary
thrombosis.
§In stable angina, the developing atheroma is protected with
a fibrous cap.
§This atherosclerotic plaque may rupture in unstable angina,
allowing blood clots to precipitate and further decrease the
lumen of the coronary vessel. This explains why an unstable
angina appears to be independent of activity.

Unstable angina (cont.) 
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3-Variant angina 

Ø Variant angina (Prinzmetal's angina) occurs in patients with
normal coronary arteries or insignificant atherosclerosis. It is
thought to be caused by spasms of the artery

Ø The anginal attacks are unrelated to physical activity, heart
rate, or blood pressure.

Ø Prinzmetal’s angina generally responds promptly to
vasodilators, such as nitroglycerin.
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MYOCARDIAL INFARCTION (MI)

§ MI, also known as “heart attack,” is the death of cardiac
muscle due to prolonged severe ischemia.
§ It is the most important form of IHD and it results from the
interruption of blood supply to a part of the heart, causing heart
cells to die. This is most commonly due to occlusion (blockage) of
a coronary artery following the rupture of a atherosclerotic
plaque.
§ Typical symptoms of acute myocardial infarction include
sudden chest pain (typically radiating to the left arm or left side
of the neck), shortness of breath, nausea, vomiting, palpitations,
sweating, and anxiety (often described as a sense of impending
doom).
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Ø The most common triggering event is the disruption of an
atherosclerotic plaque in coronary artery.
Ø Plaques can become unstable, rupture, and additionally
promote a thrombus (blood clot) that occludes the artery; this can
occur in minutes. When a severe enough plaque rupture leads to
myocardial infarction.
Ø If impaired blood flow to the heart lasts long enough, it triggers
a process called the ischemic cascade; the heart cells in the
territory of the occluded coronary artery die (chiefly through
necrosis) and do not grow back. A collagen tissue fiber forms in its
place. As a result, the patient's heart will be permanently
damaged.

Pathogenesis  of Myocardial Infarction 
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Ø In most cases of acute MI, permanent damage to the
heart occurs when the perfusion of the myocardium is
severely reduced for an extended interval (2 to 4 hours).

Ø The myocardial damage puts the patient at risk for

potentially life threatening condition due to

complications:

§ Arrhythmias (irregular heartbeat).
§ Heart failure.
§ Cardiac output and blood pressure may fall to

dangerous levels, which can lead to further coronary

ischemia and extension of the infarct.

KEY NOTES
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Aneurysms

Aneurysms are congenital or acquired dilations of blood 

vessels.

Classification based on the wall composition  
• True aneurysm:

Composed of all layers of the vessel wall, or thinned

ventricular wall.

• False aneurysm:

Defect in vascular wall forming an extra-vascular hematoma

which freely communicates with the intravascular space.

• Dissecting aneurysm:

Blood entering the arterial wall and dissecting the walls.
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Physiological Anatomy
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Ø The inability of the heart to provide sufficient pump action to
distribute blood flow to meet the needs of the body. often
called congestive heart failure (CHF)

Ø The most common causes of heart failure are
• Coronary heart disease
• Hypertension
• Cardiomyopathy
• Valvular heart diseases
• pericardial disease
• non-cardiac diseases causing high-output cardiac failure,

such as anaemia, thyrotoxicosis and septicemia

Heart Failure



Pathogenesis of Heart Failure

Cardiac output is the amount of blood that the ventricles eject

each minute. The heart has the capacity to adjust its cardiac

output to meet the varying needs of the body. During sleep, the

cardiac output decreases, and during exercise, it increases

markedly. The ability to increase cardiac output during

increased activity is called the cardiac reserve.
Patients with heart failure often use their cardiac reserve at

rest. For them, just climbing a flight of stairs may cause

shortness of breath because they have exceeded their cardiac

reserve.
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LEFT-SIDED HEART FAILURE

The left ventricle supplies most of the heart's pumping
power. In left-sided or left ventricular (LV) heart failure, the
left side of the heart must work harder to pump the same
amount of blood.
There are two types of left-sided heart failure. Drug
treatments are different for the two types.
Ø Systolic failure: The left ventricle loses its ability to
contract normally. The heart can't pump with enough force
to push enough blood into circulation.
Ø Diastolic failure: (also called diastolic dysfunction): The
left ventricle loses its ability to relax normally (because the
muscle has become stiff). The heart can't properly fill with
blood.
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Left-sided failure
Backward failure of the left ventricle causes congestion of
the pulmonary vasculature, and so the symptoms are

predominantly respiratory in nature.

Causes:

§ Heart attack 
§ High blood pressure 
§ Regurgitant flow (heart valves disease)
§ Left ventricular hypertrophy
§ Heart muscle infections 
§ Any disease that damages the heart muscle 



2/11/2021



2/11/2021



2/11/2021

Hypertrophy Normal Heart
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Ø Most commonly, right-sided heart failure is caused by
left-sided heart failure , as any increase in pressure in the
pulmonary circulation incidental to left-sided failure
inevitably burdens the right side of the heart.

Ø Pure right-sided heart failure is infrequent and usually
occurs in patients with any one of a variety of disorders

affecting the lungs; hence, it is often referred to as cor
pulmonale.

Ø Cor pulmonale is the enlargement and failure of the right
ventricle of the heart as a response to increased vascular
resistance or high blood pressure in the lungs

RIGHT-SIDED HEART FAILURE



Hypertension 

• This requires the heart to work harder than 
normal to circulate blood through the blood 
vessels

• It is the leading risk factor IHD, HF & Stroke

• Number one reason for drug prescription.

• 25% of population 



Regulation of BP:

BP = Cardiac Output x Peripheral Resistance

• Endocrine Factors

• Neural Factors

– Sympathetic & Parasympathetic

• Cardiac Factors

– Heart rate & Contractility.



•

TYPES Diastolic 

Value* 

Systolic

Value* 

Normal blood pressure 60-90 100-140

High-normal blood 

pressure 

(prehypertension)

80-90 120-140

Stage 1 hypertension 90-100 140-160

Stage 2 hypertension >100 >160

Classification of blood of blood pressure



Hypertension types

• Primary Hypertension, High blood pressure of 
unidentified cause, Accounts for 90% of cases of 
high blood pressure. 

• Secondary Hypertension is High blood pressure 
in which the cause can be identified. 



Etiology

1- Primary Hypertension
In more than 90% of cases, an underlying

cause cannot be found. The identified risk factors

• Age. >45 years

• Family history.

• Being overweight or obese.

• Not being physically active.

• Smoking

• Diet. High salt in your diet.

• Alcohol abuse.

• Stress.



2- Secondary hypertension

Renal system diseases : These account for over 
80% of the cases of secondary hypertension. The 
common cause is renal failure.

Endocrine system diseases 
Nervous systems diseases 
Drugs 
Pregnancy-induced hypertension
Vascular diseases 



Genetic influences + Environmental factors

Defects in renal sodium 
homoestasis

Functional 
vasoconstriction

Defects in vascular 
smooth muscle 
growth and structure

Inadequate Na 
excretion

Salt and water retention

↑ plasma volume ↑ Vascular reactivity ↑ vascular wall thickness

↑ cardiac output ↑ total peripheral 

resistance

HYPERTENSION

Pathogenesis



CARDIAC ARRHYTMIA
Heart rhythm problems (heart
arrhythmias) occur when the electrical
impulses that coordinate your
heartbeats don't work properly, causing
your heart to beat too fast, too slow or
irregularly.
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Causes :
•Ischemic heart diseases

•Changes to heart's structure, e.g. cardiomyopathy

•High blood pressure

•hyperthyroidism &hypothyroidism

•Smoking

•Drinking too much alcohol or caffeine

•Drug abuse

•Stress

•Diabetes

•Genetics
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Mechanisms of Arrhythmia:

• Re-entry (most common) occur when an
electrical impulse recurrently travels in a tight
circle within the heart, rather than moving from
one end of the heart to the other and then
stopping

• Automaticity refers to a cardiac muscle cell firing
off an impulse on its own. All of the cells in the
heart have the ability to initiate an action
potential; however, only some of these cells are
designed to routinely trigger heart beats. These
cells are found in the conduction system of the
heart



Types : 

1-Atrial arrhythmias

– Premature atrial contractions

– Supraventricular Tachycardia

– Atrial flutter

– Atrial fibrillation 

2-Ventricular Arrhythmias

– premature ventricular contractions

– ventricular tachycardia

– Ventricular fibrillation



3- Heart block

Heart block occurs when this passage of

electricity from the heart is delayed or

interrupted.

• First-degree heart block

• Second-degree heart block

• Third-degree heart block
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Edema: 

 
Sixty percent of lean body weight is water, 2/3 intracellular & 1/3 is in 

extracellular. The latter is mostly interstitial fluid; only 5% of total body water 

is in blood plasma. 

  

Edema refers to” increased fluid in the interstitial tissue spaces.”  

Extravascular fluid can also collect in body cavities such as the pleural cavity 

(hydrothorax),  

peritoneal cavity (hydroperitoneum, or ascites). 

Anasarca is severe, generalized edema marked by profound swelling of 

subcutaneous tissues and accumulation of fluid in body cavities. 

 

Mechanisms of edema: 

Water extravasations (outward movement) across the vascular wall into the 

interstitial spaces. The movement of fluid between vascular and interstitial 

spaces is controlled mainly by the opposing effects of vascular hydrostatic 

pressure and plasma colloid osmotic pressure. Normally, the exit of fluid from 

the arteriolar end of the microcirculation into the interstitium is balanced by 

inflow at the venular end; the lymphatics drain a small residual amount of 

excess interstitial fluid. So any disturbances will lead to edema. 

  

Types of edema:  

1- Inflammatory edema, is a protein-rich exudate with a specific gravity 

that is usually greater than 1.020, occurs due to increased vascular 

permeability.  

2- Non-inflammatory edema, is a protein-poor transudate that has a 

specific gravity less than 1.012, occurs due to other reasons other than 

inflammation 



 
 
Factors influencing fluid movement across capillary walls. Capillary hydrostatic and osmotic forces 

are normally balanced so there is little net movement of fluid into the interstitium. 

 

 

 

Causes of non-inflammatory edema: 

1- Increased Hydrostatic Pressure.  

2- Reduced Plasma Osmotic Pressure. 

3- Lymphatic Obstruction.   

4- Sodium and Water Retention. 

 

 

1- Increased Hydrostatic Pressure: 

 

Localized increases in intravascular pressure can result from impaired 

venous return; for example,  

a- deep venous thrombosis in the lower extremities can cause edema  

b. Portal hypertension caused by liver cirrhosis.  

c. Pressure of gravid uterus on the iliac veins produces congestion and 

edema of the lower limbs. 

  d- Heart failure  



 

 

 

Generalized increases in venous pressure, with resultant systemic edema, 

occur most commonly in congestive heart failure in which reduced cardiac 

output results in reduced renal perfusion, inducing sodium and water retention 

by the kidneys and eventually, edema. 

 

 

 
 
Pathways leading to systemic edema due to heart failure, renal failure, or reduced plasma osmotic 

pressure. 

 

 

 

 

 

 

 

 

 

 

 

 



2-Reduced Plasma Osmotic Pressure: 

 

Albumin is the serum protein synthesized by the liver, most responsible for 

maintaining intravascular colloid osmotic pressure; reduced osmotic pressure 

occurs when:  

1- Albumin is lost from the circulation. An important cause of albumin loss 

is the nephrotic syndrome, in which glomerular capillary walls become 

leaky; patients typically present with generalized edema.  

2- Albumin synthesis is reduced which occurs in diffuse liver diseases (e.g., 

liver cirrhosis) 

 

 

3-Lymphatic Obstruction: 

 

Obstruction of lymphatic drainage and consequent lymphedema is usually 

localized; it can result from inflammatory or neoplastic lesions. Cancer of the 

breast can be treated by resection and/or irradiation of the associated axillary 

lymph nodes; the resultant scarring and loss of lymphatic drainage can cause 

severe upper extremity edema. 

 

 In breast carcinoma infiltration and obstruction of superficial lymphatics can 

also cause edema of the overlying skin, the so-called peau d'orange (orange 

peel) appearance. Such a finely pitted surface results from an accentuation of 

depressions in the skin at the site of hair follicles  

 

4-Sodium and Water Retention: 

 

Increased salt and water causes both increased hydrostatic pressure (due to 

expansion of the intravascular volume) and reduced vascular osmotic 

pressure. Salt retention can occur in poststreptococcal glomerulonephritis and 

acute renal failure.  

 

 

 

  



Hyperemia and Congestion: 

 

    Both indicate a local increased volume of blood in a particular tissue.  

Hyperemia is active process resulting from increased blood flow due to 

arteriolar dilation (e.g., at sites of inflammation or in skeletal muscle during 

exercise). The affected tissue is redder than normal because of engorgement 

with oxygenated blood. 

  

Congestion is a passive process resulting from impaired venous return out 

of a tissue. It may occur systemically, as in cardiac failure, or it may be 

local, resulting from an isolated venous obstruction. The tissue has a blue-

red color (cyanosis), especially as worsening congestion leads to 

accumulation of deoxygenated hemoglobin in the affected tissues.. 

 

     Congestion of capillary beds is closely related to the development of 

edema, so that congestion and edema commonly occur together.  

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      



Morphology: 

 

Macroscopically: Cut surfaces of hyperemic or congested tissues are 

hemorrhagic and wet. 

 

Microscopically:  

     Acute pulmonary congestion is characterized by alveolar capillaries 

engorged with blood; alveolar septal edema and/or focal minute intra-alveolar 

hemorrhage. 

     In chronic pulmonary congestion the septa become thickened and 

fibrotic, and the alveolar spaces may contain numerous hemosiderin-laden 

macrophages which are called "heart failure cells".  

 

     In acute hepatic congestion the central vein and sinusoids are distended 

with blood, and there may even be central hepatocyte degeneration; the 

periportal hepatocytes, better oxygenated because of their proximity to 

hepatic arterioles, undergo less severe hypoxia and may develop only fatty 

change.  

     In chronic hepatic congestion, the central regions of the hepatic lobules 

are grossly red-brown and slightly depressed (because of a loss of cells)   

  

 

 

 

 

 

 

 

 

 

 

 

 

 



Hemorrhage:  
It is extravasation of blood from vessels into the surrounding tissues, a hollow 

organ, body cavity, or to the outside.  

causes: 

1- Hemorrhage is most often caused by trauma. 

2- chronic congestion will result in capillary rapture.      

3-Coagulation disorders.  

4-Vascular injury, including trauma, atherosclerosis, inflammatory or 

neoplastic erosion of the vessel.  

 

Types: 

1- Hematoma: Accumulated hemorrhage can be confined within a tissue, it 

could be insignificant (e.g., a bruise) or can involve so much bleeding as to 

cause death (e.g., Rapture of aortic artery) 

 

2- Petechiae: Minute (1- 2-mm) hemorrhages into skin, mucous membranes, 

or serosal surfaces, typically associated with locally increased intravascular 

pressure, low platelet counts (thrombocytopenia), defective platelet function, 

or clotting factor deficiencies. 

 

3- Purpura: Slightly larger (3- 5-mm) hemorrhages can be associated with 

many of the same disorders that cause petechiae; in addition, purpura can 

occur with trauma, vascular inflammation (vasculitis). 

 

4- Ecchymoses: Larger subcutaneous hematomas (bruises). The erythrocytes 

in these local hemorrhages are phagocytosed and degraded by macrophages; 

the hemoglobin (red-blue color) is enzymatically converted into bilirubin 

(blue-green color) and eventually into hemosiderin (golden-brown), 

accounting for the characteristic color changes in a hematoma. 
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THROMBOSIS













Grey-white color 





Lines of Zahn: Alternating pale pink bands of platelets with fibrin and red 

dark bands of RBC's



Fate of a thrombus

1. Resolution

2. Propagation- more platelets & fibrin- BV obstruction

3. Embolization- Dislodged –travel to other sites in blood vessels

4. Organisation - inflammation & fibrosis- in growth of Smooth

muscle cells + endothelial cells + fibroblasts

5. Recanalization- establish vascular flow





(Resolution, Propagation, Embolization, Organisation & Recanalization)





Features Arterial Thrombi Venous Thrombi

Blood flow : Rapidly flowing blood Slow moving blood

Sites:
aorta, coronary,& cerebral  
arteries 

Femoral & popliteal veins 

Pathogenesis: following endothelial injury following venous stasis 

Development:
usually mural, non-occlusive -
tend to grow retrograde from 
the point of attachment

usually occlusive, extend in 
the direction of blood flow, 
prone to fragment - embolus

Macroscopy: Grey-white color Red color 

Microscopy:
lines of Zahn with high firbrin-
 white-grey color 

lines of Zahn with high RBCs
 red thrombi















Pulmonary 

Embolism
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THYROID DISORDERS 
 

Prepared by:  

Dr. Reyadh Al-Rashidi 



 Types of glands 

 Exocrine – ducted 

 Endocrine – ductless  

 Pituitary, Thyroid, parathyroid, adrenal and pineal 

glands 



Thyroid hormones 
• T3 and T4 secreted by 

the follicular cells 

• Stored as colloid 

• Parafollicular cells (C 

cells) secrete calcitonin  



Control of Thyroid Hormone Secretion 



Thyroid Hormones T3 and T4 
• The thyroid hormone affects all the cells in the body.  

• Thyroid hormones increase oxygen consumption and heat 

production in all tissues except the brain, spleen, and testis. It 

contributes to the increased oxygen consumption of the whole body 

even at rest (basal metabolic rate).  That is why in hyperthyroidism 

the person always feel hot even when he/she is in cool weather or 

environment, and the converse happens in hypothyroidism. 

• Thyroid hormones increase the strength of contraction of the heart.. 

• Thyroid hormones stimulate the motility of our gut, which can result 

in increased motility and diarrhea (increased frequency of bowel 

movement in a day)  in hyperthyroidism and slowed bowel transit 

and constipation in hypothyroidism. 

• Thyroid hormones increase in the speed of muscle contraction and 

relaxation.   

• Thyroid hormones are essential for normal development of the 

central nervous system. In adults, this is seen as hyperactivity of 

hyperthyroid persons and sluggishness of hypothyroid ones. 

 



Goitre  
 is an abnormal enlargement of your thyroid gland 

 

 Toxic goitre: A goitre that is associated with 

hyperthyroidism is described as a toxic goitre.  

 Nontoxic goitre: A goitre with euthyroid (normal level of 

thyroid hormones) or hypothyroidism is described as a 

nontoxic goitre.  



Hyperthyroidism 
Thyrotoxicosis is a hypermetabolic state caused by elevated 

circulating levels of free T3 and T4.  



Graves disease is the most common cause of endogenous 

Hyperthyroidism.   

 Females  

 20-40y  

 Autoimmune 

Pathogenesis 
 Graves disease is an autoimmune disorder characterized by the 

production of autoantibodies against multiple thyroid proteins, 

most importantly the TSH receptor.  

 The most common antibody is the thyroid stimulating 

immunoglobulin (TSI), is observed in approximately 90% of 

patients with Graves disease. TSI binds to the TSH receptor and 

increasing the release of thyroid hormones. 

 

Graves disease  



MORPHOLOGY  
 Gross:  

 The thyroid gland is usually symmetrically enlarged due to 

diffuse hypertrophy and hyperplasia of thyroid follicular 

epithelial cells.  

 Increases in weight to over 80 gm are common.  

 On cut section, the parenchyma has a soft, meaty appearance 

resembling muscle.  

Microscopy:  
 The follicular epithelial cells are tall and more crowded than 

usual (hyperplasia).  

 This crowding often results in the formation of small papillae, 

which project into the follicular lumen and encroach on the 

colloid. 

  The colloid within the follicular lumen is pale, with scalloped 

margins.  

 Lymphoid infiltrates, consisting predominantly of T-cells, along 

with scattered B-cells and mature plasma cells. 



Normal  Graves   



normal Graves 





The clinical findings in Graves disease 

   Clinical triad 
 Diffuse enlargement of the thyroid  90% of cases. The thyroid 

enlargement may be accompanied by increased flow of blood 

through the hyperactive gland, often producing an audible "bruit.“ 

 Ophthalmopathy 20% of cases. Graves disease results in 

abnormal protrusion of the eyeball (exophthalmos). The 

extraocular muscles are often weak. Sympathetic overactivity 

produces a characteristic wide, staring gaze and lid lag.  

 Dermopathy (pretibial myxedema) 10% of cases. presents as scaly 

thickening and induration of skin (shin of tibia and feet) 

 Patients are at increased risk for other autoimmune diseases, such 

as systemic lupus erythematosus, pernicious anemia, type 1 

diabetes and Addison disease. 





Hyperthyroidism 

Bulging Eyes/Unblinking 
Stare 

Menstrual Irregularities or 

Light Period 

Excessive Vomiting in 
Pregnancy 

Muscle weakness because of 

protein catabolism and  
myosin damage 

Nervousness 

Irritability 

Difficulty Sleeping 

Swelling (goitre) 

Frequent Bowel 
Movements 

Warm, Moist Palms 
 

Hoarseness or 
Deepening of Voice 

Difficulty 
Swallowing 

Tachycardia*  
 

Infertility 

Weight Loss** 

Heat Intolerance 
Increased 
Sweating 

Persistent 
Sore or Dry Throat 

* Tachycardia is thought to be related to direct effects of excess thyroid hormone on the 

cardiac conducting system. 

**  Weight loss results from an increase in the basal metabolic rate.  



Diagnosis   
 Hx 

 Physical examination 

 TSH , free T4  

 Thyroid antibodies  

 Nuclear thyroid scintigraphy (I123)  

 Thyroid ultrasonography 

 Identifies nodules 

 Doppler can distinguish high 

from low-uptake 

 

 Fine needle aspiration 



Complications of Hyperthyroidism 
 

• Heart problems. Some of the most serious complications of 

hyperthyroidism involve the heart (e.g. atrial fibrillation and 

congestive heart failure) 

• Brittle bones 

• Ophthalmopathy  

• Dermopathy 

• Thyrotoxic crisis. a sudden intensification of symptoms, 

leading to a fever, a rapid pulse and even delirium.  



Hypothyroidism 
Is a condition caused by a structural or functional derangement 

that interfere with the production of thyroid hormone  



Tiredness 

Forgetfulness/Slower 
Thinking 

Moodiness/ Irritability 

Depression 

Inability to Concentrate 

Loss of Body Hair 

Dry, Patchy Skin 

Weight Gain 

Cold Intolerance 

Elevated Cholesterol Muscle Weakness or Cramps 

Constipation 

Infertility 

Menstrual Irregularities/ 
Heavy Period 

Slower Heartbeat 

Difficulty Swallowing 

Persistent Dry or Sore Throat 

Hoarseness/ 
Deepening of Voice 

Swelling (goitre) 

Puffy Eyes 

Hypothyroidism 



   Complications of Hypothyroidism 
 

 Heart problems. Hypothyroidism may also be associated with an 

increased risk of heart disease, primarily because high levels of 

(LDL) cholesterol. Hypothyroidism can also lead to 

cardiomyopathy and heart failure. 

 Mental health issues. Depression and  slowed mental functioning. 

 Peripheral neuropathy. Long-term uncontrolled hypothyroidism 

can cause damage to your peripheral nerves. 

 Cretinism (young children) and Myxedema (older children and 

adult 

 Infertility. Low levels of thyroid hormone can interfere with 

ovulation, which impairs fertility.  

 Birth defects. Babies born to women with untreated thyroid 

disease may have a higher risk of birth defects. 



 It refer to hypothyroidism that develops in infancy or early 

childhood. 

 In the past this disorder occurred commonly in regions of the 

world where dietary iodine deficiency is endemic 

May also result from genetic defects that interfere with the 

biosynthesis of thyroid hormone (dyshormonogenetic goitre). 

 Clinical features of cretinism include impaired development of 

he skeletal system and central nervous system, manifested by 

mental retardation, short stature, coarse facial features, a 

protruding tongue, and umbilical hernia.  

Cretinism  



 This complication applied to hypothyroidism developing in the 

older child or adult.  

Myxedema is marked by a slowing of physical and mental 

activity. The initial symptoms include generalized fatigue, 

apathy, and mental sluggishness, which may mimic depression.  

 Speech and intellectual functions are slowed.  

 Patients with myxedema are cold intolerant and frequently 

overweight.  

 Decreased sympathetic activity results in constipation and 

decreased sweating. 

 The skin is cool and pale because of decreased blood flow. 

 Reduced cardiac output probably contributes to shortness of 

breath and decreased exercise capacity. 

 

Myxedema 



 Hashimoto thyroiditis is an  autoimmune disease that 

results in destruction of the thyroid gland and gradual 

and progressive thyroid failure. It is the most common 

cause of hypothyroidism. 

 Common non endemic goitre. 

 females more common (10:1) 

 Age 45-65y 

 Increased susceptibility to Hashimoto thyroiditis is 

associated with polymorphisms in immune regulation-

associated genes, including CTLA4 and PTPN22 

Hashimoto Thyroiditis 





MORPHOLOGY 

Gross:  
 The thyroid is often diffusely enlarged, although more 

localized enlargement may be seen in some cases The capsule 
is intact and the gland is well demarcated from adjacent 
structures. The cut surface is pale, yellow-tan, firm, and 
somewhat nodular. 

Microscopy:  

 There is extensive infiltration of the parenchyma by a 
mononuclear inflammatory infiltrate containing small 
lymphocytes plasma cells. Formation of germinal centers. 

 The thyroid follicles are atrophic and are lined in many areas 
by epithelial cells distinguished by the presence of abundant 
eosinophilic, granular cytoplasm, termed Hurthle cells.  



Hashimoto’s Thyroiditis: 





Hashimoto’s Disease 



Hurthle cells 



Diagnosis   
 Hx 

 Physical examination 

 TSH , free T4  

 Thyroid antibodies - (Thyroid peroxidase antibody 

(TPO) 

 Nuclear thyroid scintigraphy (I123)  

 Thyroid ultrasonography 

 Identifies nodules 

 Doppler can distinguish high from low-uptake 

 

 Fine needle aspiration 



Diffuse nontoxic (simple) goitre 
• Endemic & sporadic types 

• Sporadic, females, young. 

• Hyperplastic stage & Colloid stage. 

• Repeated attacks  multinodular goitre 

• Hyperplasia, fibrosis, cystic, necrosis 

• Mass effect, dysphagia, airway obstruction 

• Rarely toxic 



Two phases can be identified: the hyperplastic phase and the 

phase of colloid involution (colloid goitre)  

 In the hyperplastic phase, the thyroid gland is diffusely 

and symmetrically enlarged, although the increase is 

usually modest, and the gland rarely exceeds 100 to 150 

gm. The follicles are lined by crowded columnar cells, 

which may pile up and form projections similar to those 

seen in Graves disease.  

 If dietary iodine subsequently increases or if the demand 

for thyroid hormone decreases, the stimulated follicular 

epithelium involutes to form an enlarged, colloid-rich 

gland (colloid goitre) and In these cases the cut surface of 

the thyroid is usually brown, somewhat glassy, and 

translucent. 

MORPHOLOGY 



Goitre – Iodine Deficiency 



Colloid Cysts  



colloid goitre 



Multinodular goiters are multilobulated, asymmetrically enlarged 

glands that can reach weights of more than 2000 gm.  

 On cut section, irregular nodules containing variable amounts of 

brown, gelatinous colloid are present Older lesions have areas of 

hemorrhage, fibrosis, calcification, and cystic change.  

 The microscopic appearance includes colloid-rich follicles lined 

by flattened, inactive epithelium and areas of follicular 

hyperplasia, accompanied by degenerative changes related to 

physical stress. In contrast to follicular neoplasms, a prominent 

capsule between the hyperplastic nodules and residual 

compressed thyroid parenchyma is not present. 

 In minority of patients an autonomous nodule can develop and 

produce hyperthyroidism (toxic multinodular goitre) this 

condition known as plummer syndrome. 

 

Multinodular goitre 







Fibrous Tissue 

Colloid Follicles 

Multinodular goitre 
 



 
Classification of Thyroid Neoplasms 
 

1. Benign Adenomas: 
                                                          i.  Follicular adenoma 

                                                          ii. Papillary adenoma 

                                                          

2. Malignant:      a. Well Differentiated: 

 

                                                            i.  Papillary Carcinoma  

                                                            ii. Follicular Carcinoma  

                                                            

   

                                         b. Undifferentiated                                                

                                                               i.  Anaplastic Carcinoma  

 

                                         c.  Medullary Carcinoma  

 

                                         d. Lymphoma 



References  

• Robbins Basic Pathology, 10th edition 

• Robbin & Cotran’s Pathologic Basis of Disease, 
9th edition 
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Obstructive lung diseases 



 Chronic obstructive pulmonary disease (COPD) is a 

progressive disease characterized by airflow limitation 

that is not fully reversible and is associated with an 

abnormal inflammatory response of the lungs to noxious 

particles or gases. 
 

  COPD described as either chronic bronchitis or 

emphysema. Also include bronchiectasis and asthma. 
 

   Initial symptoms include: 

 chronic cough. 

 sputum production. 

 dyspnea. 

 
 

CHRONIC OBSTRUCTIVE PULMONARY DISEASES 
(COPD)  



Aetiology/Risk factors for COPD 
  Tobacco smoke 

  Air pollutants 

  Occupational dust and fumes 

  Genetics: α1-anti-trypsin deficiency (Emphysema)  

  Repeated lung infections. 

  Allergy 

 

                  



FEV1 is the amount of air you can force from your lungs in one second. 



CHRONIC BRONCHITIS 
 
• The presence of persistent cough and sputum 

production for more than 3 consecutive months in at 
least 2 consecutive years. 
 

• More frequent among middle aged men and 95% of 
the cases are found in chronic smokers. 
 

 
 



Pathogenesis : 
 
The most common cause is exposure to tobacco smoke (95%) 

 

  Smoke (or any trigger factor )  

  Cell injury and necrosis 

  Inflammation and fibrosis of the Bronchial wall 

  Hypertrophy of the submucosal glands  

  Hypersecretion of mucus 

  Partial or complete obstruction of bronchial airflow 



Morphology 

       1. Bronchial epithelium: Squamous metaplasia 

      2. Mucosal goblet cells: Hyperplasia 

      3. Submucosal glands:  Hypertrophy 

     4.  Macrophage infiltration 

     5. Smooth muscle: Hypertrophy 

     6.   Increased Reid Index: Ratio between the thickness of 

the submucosal mucous secreting gland and the thickness 

between the epithelium and  cartilage.  

 

 

 



Normal Columnar Epithelium 
Squamous Metaplasia 



Reid index: 

              Increased in Chronic Bronchitis 

Reid Index:  

                    Normal 



Chronic Bronchitis  

    



                        Muco-purulent Secretions in Bronchus 



Clinical presentation: 

1. Chronic cough. 

2. Sputum production. 

3. Dyspnea. 

4. Wheezing  

5. Cyanosis of the lips or fingernail   blue bloaters  

Diagnosis  

1. It is diagnosed based on clinical grounds  The 
presence of persistent productive cough for more 
than 3 consecutive months in at least 2 consecutive 
years. 

2. Pulmonary function test (PFT)  Spirometry 

3. X-ray  

4. CT scan  

5. Blood gas analysis 





Emphysema  

 

 Definition = Permanent dilatation of air spaces distal 

to terminal bronchioles with destruction of the walls 

of air spaces.” 

 

   Co-exists with Chronic Bronchitis 

  Permanent & irreversible 

  Get dilated non- functioning alveoli 

 





Pathogenesis : 

Smoking (or any 
other risk factor) 

Oxidative stress, 
increase the 

damage 
Inflammation 

Proteases,      
break down of 

connective tissue  

Alveolar wall 
destruction  

Congenital    
α1-anti-trypsin 

deficiency 



Morphology 
Gross: 

                        Large, voluminous and pale. 

                        Bullae: Air filled air sacs:  

Microscopic: 

                        Dilatation of air sacs 

                        Destruction of acinar septal walls. 

                         



Emphysematous lung with Large bullae formation 





Clinical presentation: 

1. Chronic cough. 

2. Sputum production. 

3. Dyspnea. 

4. Pursed-lip-breathing. The person with emphysema 

struggles to exhale completely, in an attempt to 

empty trapped air   Pink puffers 

5. barrel chest 

Diagnosis  

1. Pulmonary function test (PFT)  Spirometry 

2. X-ray  

3. CT scan  

4. Blood gas analysis 

5. It is diagnosed based on pathological grounds  

biopsy  

 





Complications of COPD  
COPD can cause many complications, including: 

• Respiratory infections. People with COPD are more 

likely to catch infection and pneumonia.  

• Heart problems. Can lead to cor pulmonale 

• Lung cancer.  

• High blood pressure in lung arteries. COPD may 

cause high blood pressure in the arteries that bring blood 

to your lungs (pulmonary hypertension). 

• Hypercoagulability: Systemic inflammatory marker 

release Stroke, pulmonary embolism & deep vein 

thrombosis 

• Depression.  

• Weight loss 

• osteoporosis 



BRONCHIECTASIS 

Definition: 

• Permanent destruction and dilatation of the 
bronchial airways proximal to the terminal 
bronchioles, secondary to a chronic necrotizing 
infection of the bronchi and the bronchioles. 
Bronchiectasis can occur at any age 



Pathogenesis : 
• Repeated attacks of obstruction  and Infection of the 

bronchi leading to permanent destruction and 
dilatation of the airways.  

• Repeated  infection destroy the bronchial walls and 
lead to permanent dilatation 

• The affected bronchial walls are heavily infiltrated 
with inflammatory cells and the lumen is filled with 
inflammatory exudate.  

• The mucosal surface may show squamous 
metaplastic changes.  
 



Morphology: 

Gross:                                                       

 Lungs: Honey combed  

 Bronchi: Dilated containing  mucous and pus 

 

Microscopic: 

 Ulceration of the bronchial wall, squamous metaplasia, and mucous 
gland hyperplasia.   

  Inflammatory cell infiltration.                           

  Destruction of Smooth muscle and elastic tissue 

 

 

 



X-ray show dilated bronchioles 
Dilated bronchioles seen in  
bronchiectasis 









Clinical presentation: 

1. Chronic cough. 

2. Sputum production. 

3. Dyspnea. 

4. Wheezing 

5. Repeated, purulent respiratory tract infections 

6. Hemoptysis occurs in 50–70% of cases 

Diagnosis  

1. Pulmonary function test (PFT)  Spirometry 

2. X-ray  

3. CT scan (especially with high-resolution images) 

4. Blood gas analysis 

 



 Asthma is a disease of increasing prevalence that is a result of 

genetic predisposition and environmental interactions; it is one of 

the most common chronic diseases of childhood. 

 Asthma is primarily a chronic inflammatory disease of the airways 

of the lung for which there is no known cure or primary 

prevention. 

 Asthma is characterized by either the intermittent or persistent 

presence of highly variable degrees of airflow obstruction from 

airway wall inflammation and bronchial smooth muscle 

constriction; in some patients, persistent changes in airway 

structure occur. 

 Two key mechanisms: Bronchospasm  &  inflammation 

 Bronchial smooth muscle constriction is prevented or treated most 

effectively with inhaled β2-adrenergic receptor agonists. 

 The inflammatory process in asthma is treated most effectively 

with corticosteroids.  

Asthma (Extrinsic) 



Etiology  







 Inhaled allergens in allergic patients causes  type I 

hypersensitivity response.  

 After rapid activation, airway mast cells and 

macrophages release inflammatory mediators such as 

histamine that induce contraction of airway smooth 

muscle, mucus secretion, vasodilation, and exudation 

of plasma in the airways.  

 Plasma protein leakage induces a thickened, engorged, 

edematous airway wall and narrowing of lumen with 

reduced mucus clearance. 

 There is a variable degree of airflow obstruction (related 

to inflammation, bronchospasm, edema, and 

hypersecretion and bronchial hyper-responsiveness) 

 

Pathogenesis of Asthma  



CLINICAL PRESENTATION 
CLINICAL PRESENTATION 

CHRONIC ASTHMA 

• Symptoms include episodes of dyspnea, chest tightness, 

coughing (particularly at night), wheezing, or a whistling 

sound when breathing. These often occur with exercise but 

may occur spontaneously or in association with known 

allergens. 

• Asthma can vary from chronic daily symptoms to only 

intermittent symptoms. Intervals between symptoms may 

be days, weeks, months, or years. 

ACUTE SEVERE ASTHMA 

• Uncontrolled asthma can progress to an acute state in 

which inflammation, airway edema, mucus accumulation, 

and severe bronchospasm result in profound airway 

narrowing that is poorly responsive to bronchodilator 

therapy. 



Intrinsic Asthma  
Non-allergic asthma 

• Less than 10% of patients of Asthma 

• Idiopathic  

• Precipitating Factors  
– Irritant exposure  

• (Air Pollution, Fumes, Perfumes, Household cleaning agents, Insecticides, 
paint, tobacco, cold air  

– Infection 

–  Gastro-Esophageal Reflux Disease (GERD) 

• Epidemiology  
– More common in adults than children  

– Onset age over 40 years old  

 



39 

Restrictive lung diseases 



Restrictive lung disorders 

• 2 groups of diseases 

1. Abnormalities of chest wall which limits lung expansion 

– Includes: 

» Kyphosis 

» Scoliosis 

» Muscular dystrophy 

2. Disease affecting lung tissue that provides supporting framework 

– Includes: 

» Idiopathic pulmonary fibrosis (autoimmune disease) 

» Pulmonary edema 

» Pulmonary embolism  

» Acute respiratory distress syndrome (ARDS) 





Scoliosis Kyphosis 



Vascular disorders 

Pulmonary edema  
• Pathogenesis 

– Fluid collection (edema) in all lung tissues 

• Affects gas exchange 

• Affects lung expansion 

– Key = pulmonary capillary pressure increases & fluid moves into alveoli 

• Capillaries rupture & get bloody sputum (hemoptysis) 

• medical emergency 

• Etiology 

– Left sided heart failure 

– Hypoproteinemia 

– Inhalation of toxic gases 

– Lymphatic blockage (e.g. from tumor) 



THANK  YOU 


