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The student should:

▪ Understand the role of pathology and its subspecialties in diagnosing and
managing diseases, with a focus on histopathology and cytology.

▪ Comprehend key pathological terminology such as etiology, pathogenesis,
prognosis, sequelae, signs, symptoms, and incidence.

▪ Recognize the role of diagnostic pathology in guiding treatment and public
health decision-making.

▪ Familiarize with major techniques and procedures in pathology, including
light microscopy, cytology, immunohistochemistry, molecular pathology.

Learning Objectives:



➢ Branch of medicine that studies the characteristics, causes and effects of the disease.

➢ It is divided into two major branches:

1. General Pathology           

2. Systemic Pathology

1. General Pathology: It explains the development of basic pathologic mechanisms:
▪ Inflammation, tissue repair and regeneration

▪ Granulomatous inflammation

▪ Cell injury, degenerations and infiltrations

▪ Genetic, Environmental and Nutritional pathology

▪ Immunopathology

▪ Growth disorders and Neoplasia

Pathology (Pathos= suffering & Logos= study)



2. Systemic Pathology: Provide an understanding of disease processes, their incidence,
causes (etiology), pathogenesis, clinical effects (sign and symptom), prognosis and
their morphological appearance:
▪ Cardiovascular System
▪ Respiratory System
▪ Alimentary System 
▪ Hepatobiliary System and Pancreas
▪ Urinary System
▪ Genital System
▪ Immune System
▪ Central nervous system
▪ Orthopedic system
▪ Dermatopathology

Pathology (Pathos= suffering & Logos= study)



Disease, what you should know about it?

➢ Any abnormal disturbance of the function or structure of the body as a result of 
some type of injury.

▪ Associated with well-defined, characteristic changes (lesion) 

▪ Specific illness identified by pathogenesis

•1. Definition.
•2. Epidemiology – Where & When.
•3. Etiology- What is the cause?
•4. Pathogenesis- Evolution of disease.
•5. Morphology- Structural changes.
•6. Functional consequences.
•7. Management. 
•8. Prognosis.
•9. Prevention. 



▪ The following are the 5 major aspects studied as part of
pathology of any disease.

1. Epidemiology

2. Etiology

3. Pathogenesis

4. Morphologic changes and

5. Clinical features (signs and symptoms)

PARTS OF PATHOLOGY



▪ Study of distribution and determinants of health related states or events in specified
populations, and the application of this study to control health problems.

▪ It is the study of the patterns, causes, and effects of disease conditions in various
populations.

❑ Epidemiology studies provide information regarding the following factors:
a) Sex
b) Age
c) Race
d) Occupation:

• workers in asbestos industry can have diseases like asbestosis or tumors like mesotheliomas.

• workers in aniline dye industry can have urinary bladder cancer,

• hardwood workers can have nasal cancer from inhalation of wood dust etc.

1. EPIDEMIOLOGY



e) Geographic location: which part of the world a particular disease is common in, e.g.

• underdeveloped countries have more malnutrition and infections like tuberculosis.

• developed countries have more cardiac problems, obesity related diseases etc.

f) Socioeconomic strata: what is the social and financial status of the people affected by
a particular disease?

g) Prevalence: is the total number of cases of a particular disease in a particular
population in a particular period of time.

h) Incidence: is the number of new cases of a particular disease in a particular
population in a particular period of time (immunization programmes affect the
incidence of a disease).

1. EPIDEMIOLOGY (CONTD)



f) Sequalae: is the is the consequence of a previous disease or injury.

g) Prognosis: is the expected outcome of the disease based on severity of any disease.

h) Morbidity: is the presence of illness

i) Mortality rate is a measure of the number of people dead in a particular population
due a particular period of time. Mortality rate can be calculated for any particular
disease e.g. mortality rates are high for people with high grade cancers.

1. EPIDEMIOLOGY (CONTD)



1. Toinvestigate the extent of a disease in a community.

2. Tostudy natural pattern/history and prognosis of disease.

3. Toidentify causes and risk factors.

4. Toprovide good health care based on the findings.

5. Torecommend and assist in various health programmes to prevent or treat disease
(preventive and therapeutic measures), e.g. immunizations and screening programs
for different disease etc.

6. Toevaluate all health care facilities and programs.

7. Provide information on public health in order to help the health care system and
develop health policies.

WHAT IS THE PURPOSES OR IMPORTANCE OF EPIDEMIOLOGY?



▪ Etiology means the cause of the disease.

▪ If the cause of the disease is unknown it is called idiopathic/ cryptogenic/ essential
etc.

▪ Diseases are classified depending on the etiology and pathogenic mechanism involved.

▪ Disease can be congenital or acquired.

A. CONGENITAL DISEASE: is a condition existing at birth or before birth, or that develops
during the first month of life. It can be:
▪ Genetic/ chromosomal: e.g. hemophilia (an x-chromosome linked disorder), Down

syndrome (chromosomal abnormality with extra chromosome 21), inborn error of
metabolism etc.

▪ Non-genetic: an abnormal defect or deformity a child is born with e.g. a birth defect like cleft
lip or spina bifida etc.

2. ETIOLOGY (Study of the cause of a disease)



B. ACQUIRED DISEASES: They can be:

▪ Inflammatory e.g. rheumatoid arthritis
▪ Infective: bacterial, viral, fungal.
▪ Vascular e.g. atherosclerosis (heart attack) or Immune mediated e.g. vasculitis etc.
▪ Degenerative e.g. Alzheimer’s and Parkinsonism
▪ Neoplastic (growth disorder) e.g. cancer
▪ Therapeutic or recreational drug associated disease: eg. certain drugs can cause liver or kidney

failure, bone marrow suppression, skin rash. Alcohol can causes liver disease, paraquat poisoning
damages the lungs and excessive smoking causes lung and cardiac problems.

▪ Metabolic: e.g. gout, diabetes mellitus etc.
▪ Nutritional deficiency diseases e.g. anaemia, protein energy malnutrition etc.
▪ Radiation: radiation to neck can cause thyroid cancer or radiation to skin can causes skin cancer

(squamous cell carcinoma) etc.
▪ Mechanical: e.g. road traffic accident, burns etc

2. ETIOLOGY (Study of the cause of a disease)



Pathogenesis: it is the steps that take place in the body once the problem begins
(whatever it may be) that finally lead to tissue injury (pathological manifestations).

▪ The four basic pathogenetic mechanisms (or steps that usually take place in diseases)
are as follows:

➢ Inflammatory process
➢ Degenerative process
➢ Carcinogenesis: transformation of normal cells to malignant.
➢ Immunological process

▪ Pathogenesis leads to morphologic changes (changes in the gross or microscopic
appearance of human tissue).

3. PATHOGENESIS



▪ The morphologic changes are the structural changes that take place in cells or tissues
due to any disease.

▪ These morphological changes can be seen

➢ grossly (called macroscopic findings) with the naked eye

➢ or sometimes they can only be seen under the light microscope (called
microscopic/histologic findings).

▪ Commonly diseases have certain specific gross or microscopic changes and this helps in
the diagnosis of that disease.

4. MORPHOLOGIC CHANGES



▪ When an organ is damaged by a disease, the normal function of that organ is affected
and this will lead to the development certain clinical changes called signs & symptoms.

➢ Signs: are findings discovered by the physician during examination of the patient
e.g. doctor finds a swelling somewhere or doctor find a liver or spleen enlargement
while examining the abdomen etc. Basically it is what the doctor will find on
examining the patient.

➢ Symptoms: is something experienced and reported by the patient e.g. ‘I am feeling
tired’, ‘I have a headache’, ‘I have a pain in my stomach’ etc. Basically it is what the
patient will tell the doctor.

▪ The combination of signs and symptoms is called as clinical features.

5. CLINICAL FEATURES (Signs & Symptoms)



PATHOLOGY
▪ Epidemiology
▪ Etiology (the cause leads to the beginning of

pathogenesis)

▪ Pathogenesis

▪ Morphological or chemical alteration

▪ Clinical features (signs and symptoms)



▪ The course of a disease is the different stages in the natural history or progression of a
disease in the absence of any intervention.

▪ The different stages in the natural history or course of a disease especially infectious are as
follows:
a) Exposure to causative agents or risk factors
b) Latent period (incubation period)― the time period from the exposure to onset of disease.
c) Onset of disease: the beginning of signs or symptoms.
d) Outcome and consequences of disease: Following clinical onset, disease may follow any of the

following trends:
➢ Recovery/resolution of disease without complication or sequalae.

Person is back to normal health.
➢ The disease recovery but with sequelae.
➢ Development of complications
➢ Death

COURSE OF DISEASE



1. Histopathology: study of tissue biopsied/excised from body

2. Cytopathology: study of cell morphology, exfoliated or aspirated from body.

3. Hematology: a study of blood, blood cells and bone marrow, used in the diagnosis
of anemias & leukemias.

4. Immunohistochemistry: a special staining procedure is used to detect antigens in
the tissue.

5. Chemical pathology/ clinical biochemistry: is the analysis of bodily fluids (blood,
urine, etc) for diagnosis.

THE BRANCHES/SUBDIVISIONS OF PATHOLOGY:



THE BRANCHES/SUBDIVISIONS OF PATHOLOGY:

6. Microbiology: is the study of micro- organisms

7. Immunology: is the analysis of the immune system of the body

8. Toxicology: study of various poisonous and toxic substances.

9. Cytogenetics (clinical genetics): is a study of chromosomal abnormalities.

10.Molecular pathology: e.g. fluorescent in situ hybridization, Southern blot tests etc.



▪ Histopathology is the study of tissues using light microscope.

▪ Tissues are obtained by doing biopsies and excision of organs
by physicians & surgeons.

▪ Once the tissue is removed from the patient’s body, it is
immediately preserved (fixed) by putting it in a container of
formalin (10% formaldehyde).

▪ The purpose of fixation is to prevent autolysis and
decomposition of the tissue.

▪ Tissue is processed as special multistep way and the end
result is very thin slices of stained tissue (4-6 microns) glued
on a slide.

HISTOPATHYOLOGY:



▪ The most commomly used routine stain is Hematoxylin &
Eosin stain.

▪ It gives the nucleus a blue/violet color & the cytoplasm a pink
color.

▪ The pathologist will look at the slide under the microscope
and give a diagnosis.

▪ Histopathology is usually the final/gold standard of diagnosis.

▪ NOTE: sometimes during surgery an urgent diagnosis is
needed

▪ INSTANTLY the tissue is processed rapidly to give results in
20 minutes.

HISTOPATHYOLOGYCONT…



HISTOPATHOLOGYSLIDES READY TO BE EXAMINED UNDER A 
LIGHT MICROSCOPE
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