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Understand the role of pathology and its
various subspecialties in the diagnostic
process.

Understand the meaning of the
terminology used during the study of
disease like etiology, pathogenesis,
prognosis, sequelae, symptoms, signs,
etc.

Be aware of some of the principle
techniques used in pathology like light
microscopy, cytology,
immunohistochemistry, and molecular
pathology.

Have a basic knowledge of the definition
of autopsy and its indications.

Role of diagnostic pathology in disease
management



WHAT IS PATHOLOGY ?

« Pathology: (pathos: disease), (-ology: study). It is the study of changes which occur in
cells and tissues as a result of any injury to the cell or tissue.

- (is the study of diseases processes).
- Pathology links basic sciences and clinical sciences

Etymology is the origin or root of the word. Many medical terminologies are derived
from smaller words called origins. For example: phagocytosis could be divided to the
following origins: phago: means to devour (eat) , cyto: means cell, sis: means the process
of. Together they give the meaning which is the process of eating cells.

Disease: is an abnormality in structure or function of any part of the body , It can be an
obvious abnormality OR it can be hidden and not expressed physiologically. Is mental or
imaginary problem.

Anatomical Dysfunction has 2 types:

- Physiological Dysfunction: is an Organic disease. (¢.2. Brain Tumor).
(g3 =)
- Psychological Dysfunction: Is mental or imaginary problem.
when you examine the patient and you find nothing wrong with his body, but when
you talk to him he says:
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*Anorexia nervousa: a psychiatric illness in which patients starve them selves
or use other techniques, such as vomiting or taking laxatives to induce weight
loss.

*We must consider psychological and physiological status when examining a
patient.

Epidemiology
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Epidemiology (“:) »=) : The branch of medicine which deals with the incidence,

distribution, and possible control of diseases and other factors relating to
health. Epidemiology LITERALLY means "the study about the people.

Epidemiology
depends on

—
| I | I I |

Age Sex Location Prevalence Race Occupation

A. Sex (gender) . a physician should think of the most common diseases first and rule
them out before considering rare diseases
.1-Example: If a female has a difficulty in urination, we don't say that she has an
enlargement in the prostate (only in male)
2-example: when a female comes with a blood clotting problem, haemophilia
shouldn’t be the first thing to come up as a diagnosis because it is very rare in
females.

B. Age : Always ask the age to exclude the non suitable diagnosis.
Example : When a young man is having frequent urination we shouldn’t think of
prostate cancer directly as it usually affects older men.

C. Race : Asian , African .. Etc.
D. Geographic distribution: (part of epidemiology)
-underdeveloped countries has more malnutrition and infections.

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

-Example: It’s unlikely that a patient from Sweden gets TB (tuberculosis), but
more likely someone in central Asia was affected. i) Ll & jiie 1 (a jell Y

-Example: patient from Bangladesh with fever said: "I have a fever that comes and
goes for two months". We should consider that he has tuberculosis. 80% of the
case you could be right, because this disease is prevalent in Bangladesh.

F-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..




- Socioeconomic strata : The social and financial status of the people affect by a
particular disease

Example : rich people are more suspected to have obesity unlike poor people

+ .Sequalae : is the complication or the consequence of a disease. We will talk about it in
more details

- Prognosis i : is the expected outcome of the disease based on severity of any
disease

« Example : people who have lung cancer have 0% survival rate and this is going to be
told by the doctor after reaching his diagnosis.

+ Morbidity : a measurement of sickness or disease within a geographical location.

- Mortality rate <\ds) Jma :is a measure of the number of deaths cases in a particular
population due to 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 .

+ Incidence: refers to the number of new cases during a specific period of time or in a
certain location.
e.g. increase in incidence of influenza during pilgrimage (z=1)).

+ Prevalence: The total number of patients who have a disease at any time of the year at
any location, not confined to a period.
e.g. increase of prevalence of hepatitis c in Saudi Arabia.
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WHY DO WE USE/STUDY EPIDEMIOLOGY?

N

1- To investigate the extent of a disease in a community.
aainall (8 G el LI (saas (e o 5S5 (liie

2-To study natural pattern/history and prognosis of disease.
o ally L a5 S 5 i) Jalail i ya

3-To identify causes and risk factors.
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4-To provide good health care based on the findings.
el 138 e Wl e ) cilielinall (e danaall 4liall 55 (lie

5- .To recommend 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..)
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7-Provide information on public health in order to help the health care
~ system and develop health policies.
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Etiology: Etiology means the cause of the disease, and the origin of a disease , including
the underlying causes and modifying factors.

-For example (bacterial, viral, degenerative, fungal, unknown cause etc.)

If the etiology is unknown the disease is known as [ idiopathic= essential=primary =
cryptogenic= Spontaneous diseases]

- Disease may be environmental (or behavioral). (Diseases resulting from chemicals,
smoking, getting run over by a bus...)

- Diseases may be congenital; the environment has no role in this disease. (Trisomy 21 or
Down syndrome) we will talk about them in more details next slides ;)

*Note:
some diseases may results from an environmental factor in conjunction with a genetic
predisposition (problem).

When looking at patients with vitiligo or albinism, there is no —or little- melanin stain in the
skin. This isn’t a problem by its self, but it makes the patient more susceptible to other diseases
such as skin cancer

Etiology
unknown
o — — : / \
i B-Congenital C- Acquired Kigpatiic
(cause by the doctor) fasla) (4)) =
cryptogenic
r g )
essential
*unacquaintance =
*treatment or Primary
medical mistake &
*bad management -
undetrmend
origin




GCLASSIFIGATIONS OF DISEASES:

+ Diseases are classified depending on the etiology and pathogenic mechanism
involved. Disease can be congenital or acquired.

Inherited /Genetic /chromosomal : certain
inherited diseases are characterized by an
abnormality in the chromosomes .

Example : hemophilia (an X-chromosome linked
disorder), Down syndrome(chromosomal
abnormality with extra chromosome 21),

Non-inherited/ non-genetic : due to
abnormality, which occurred in embryonic life,
~——  or deformity

congenital

Example : cleft lip or spina bifida

NOTE:
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metabolism
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-look like Japanese
-hasa short neck

\ -it's called (mongolism)




Acquired: acquired from the environment. (—iSs)

Types of acquired diseases :-

rhematoid arthiritis
inflammation of joints/arthritis
Inflammatory
Dermatitis
eczema, inflammation of the skin
bacterial
Infective viral
fungal
atherosclerosis (heart attack)
Vascular deposition of lipid with thikneing of blood
vessels
Immune . .

Degenerative

Neoplastic

Acquired {growth disorder)

Parkinsonism

Alzheimer's

cancer

gout

depostion of uric acid crystals in joints and
tissues

|

' Metabalic /

Mutritional

deficiency
diseases

Mechanical: any
trauma

Radiation

diabetes mellitus

abnormal metabolism of carbohydrates and
lack of insulin

anemia

protein energy malnutrition ‘

road traffic accident |

burns

radiation to neck can cause thyroid
cancer or radiation to skin can causes
skin cancer (squamous cell
carcinoma)

*certain drugs can cause liver or kidney failure, bone marrow
suppression, skin rash.

*Alcohal can causes liver disease, paraquat poisoning damages

Therapeutic or recreational
drug associated disease

the lungs
* I 1 - -
excessive smoking causes lung and cardiac problems.

/




PATHOGENESIS:

- 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 pathogenic 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

/

Example: lung cancer develops for years. Stages: Smoking -> irritation for the
bronchial mucosa (lined with ciliated columnar epithelium) -> chronic inflammation
-> (Metaplasia) Transformation of ciliated columnar to squamous -> (dysplasia)
squamous transformed into pre-cancerous cells -> cancer -> death

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




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

- can be seen grossly

. . « with the naked
macroscopic findings Wl e nakec &ye

microscopic/histolog ° can only be seen under the light
ic findings). microscope

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

— Example : Chicken Pox (sWll s22) : Changes are happening inside the cell when
you see the microscope .. But also in the same time you can see the changes in
your own eyes.

These
morphological
changes can be

Seen

| | |
sometimes they can |

only be seen under the grossly (called
light microscope macroscopicfindings|
(called with the naked eye

. . microscopic/histologic
Clinical Features :- findings).

* 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.

Symptoms: is something experienced and reported by the patient e.g. ‘| am feeling
tired’, ‘T have a headache’, ‘T have a pain in my stomach’ etc. Basically it is what the
patient will tell the doctor.

Signs: are findings discovered by the physician during examination of the patient ¢.2.
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

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



« 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:

to between exposure

causative agents or and onset of disease.
risk factors

: The

time period from the exposure to the
development of signs or symptoms

: the
beginning of signs or
symptoms.

* 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. o= 4l J8 OIS WS paphall alls ) Gl sall 252

-The disease recovery but with sequelae. <8l i Llle (a jall dais fualls (o 55 U] 2 5a 50 081 Alath
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-Death.




THE DIAGNOSTIC PROCESS AND THE ROLE OF

PATHOLOGIST

Any patient going to a clinic meets clinician

who will :

1-Take history and do clinical examination.
2-Ask for radiological and pathological
examination.

The common pathological examinations
are:

- Blood.
- Urine.
- Stool.

Sometimes the patient is also asked to
undergo:

- Cytopathology test.

- Histopathology test.

- other special pathological tests in order to
obtain an accurate diagnosis

How do we study the diseases?

R
|k

PATHOLOGY

‘ i Epidemiology

Etiology

Pathogenesis

Morphologic
changes

Clinical
features

Definition Epidemiology of Etiology
disease
Pathogenesis Clinical
and M(c)}rlggogggy features/present
pathophysiology 8 ation

Differential diagnosis: is
there any other alternative
diagnosis/diagnoses with
similar findings

Treatment and
management

(el sl

Prognosis




THE BRANGHES/SUBDIVISIONS OF
PATHOLOGY:

Histopathology  study of tissue biopsied/excised from body

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

Hematology a study of blood, blood cells and bone marrow, used in the
diagnosis of anemias & leukemia's.

Immunohistoch aspecial staining procedure is used to detect antigens in the

emistry tissue.

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

clinical

biochemistry

Microbiology is the study of micro-organisms

immunology is the analysis of the immune system of the body.

Toxicology

study of various poisonous and toxic substances.

Cytogenetics is a study of chromosomal abnormalities.

(clinical

genetics):

Molecular study of the genetic material to detect their diseases e.g.
pathology fluorescent in situ hybridization, Southern blot tests etc.

Autopsy discussed in the last slide




Histopathology: Itis the study of tissues using light microscope.
Tissues are obtained by biopsies ( a sample of a tissue ) by physicians
and surgeons.

Steps after excision of organ:

Fixation: preservation of tissue in a solution of formalin(10%
formaldehyde). This prevents autolysis and decomposition of tissue.

Staining of the samples using Hematoxylin and Eosin, giving the nucleus a
blue color and the cytoplasm a pink one

Pathologist will then look through slide and provide a diagnosis

(Histopathology is often considered the final/golden standard for diagnosis)



TECHNIQUES USED IN CYTOLOGY

+ Cytopathology: study of the morphology of cells from various parts of the body.

Exfoliative
(falling or R _
scrapping Aspiration (fine-
off)cytolo needle aspiration
cytology

- Itis used for the purpose of:

1-Screening for cancer, carcinoma(tumor) ¢.g. cervical cytology(s= )l se) Lo
2-Diagnosing cancer

- The advantage of cytological technique when compared to
histopathological techniques is that the procedure is:

— Cheap.
— Takes less time.

— Requires no anesthesia

+ Fine-needle aspiration cytology (FNAC): In it the cells are obtained by
aspiration/suction of cells from affected organ or tumor mass using a needle. The cells
obtained are put on a slide, stained and examined under a microscope.

Exfoliative (falling or scrapping off)cytology: The cells are scraped of any mucosa

_=leeclis ) using a spatula (<) (e.g. cervix and oral cavity) or the cells exfoliate (fall off)
themselves and collect in the respective fluids/secretion (e.g. in urinary tract disease the
cells which exfoliate collect in the urine, sputum etc. ..c.g. Urinary tract disease: cells
collect in urine

o Exfoliative Cytology




Light microscope:

-most commonly used to
view stained samples of
cells and tissue in
histopathology and
cytopathology.

Eyepiece

o | ==———Objective lens
! 'Q&age
-3 Slide Holder
T
1 £ ight Source
[ Course Adjustment
Knob
- Fine Adjustment

Knob

Electron microscope

-uses electron to
magnify objects up to
2 million times,
enabling us to see cell
structures and
organelles.

-e.g. mitochondria,
nuclei and viral
structures. Also known
as Ultra structural
examination

Immunofluorescence
microscope

-uses a special blue filter to
search for antigens in a
tissue with the help of
fluorescent dye.

-Helps diagnose
immunological diseases
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+ Itis a sub-specialty(  £,% ,2==) of pathology which
involves examining a dead body to discover the cause
of death or audit the clinical diagnosis (s @z

Sl pansiddl § 3ddl).
- An autopsy is done to :

1) Determine the cause of death (this is the
main reason why autopsy is done). It can be
performed in any of the following
situations:

“* Homicidal ( Jgiie)

7
L X4

Suicidal ( ;==is)
Accidental (=)
To identify the disease

2) To provide useful information about various
disease.

\/
A X4

\/
A X4

3) To do research.
41) A tool to educate students, surgeons etc.

5) Forensic pathology (legal purposes) — (-
= _4) :is the application of pathology to the legal

system.
6) audit the clinical diagnosis = (3 &33! 5 dg=1yll
Sl passidl)).
What The pathologist can help the
Who The e clinician to make a diagnosis by
Does The  pathologist pathologi looking at sample of tissue
Autopsy? arnotosts st do? (known as biopsies) .Pathologist

also perform autopsies.




-70 years old man, swelling in legs/chest
from minor trauma. After aspiration of
swelling we get blood. Patient has a
hematoma, he’s bleeding. Brother is
affected but sister isn’t. This means he has
a bleeding disorder which affects family
members (congenital not acquired), only
affects males.

-After investigation , it turns out he has a
deficiency in coagulation factor 8
(hemophilia).

-Disease might be present at birth but
symptoms appear much later.

-Case 1 has a congenital hereditary
disease.

-Disease only affects males. Females only
carry the gene

Case 2:

child is slow in school, can’t speak properly,
and has elongated eyes. The canthus (the
fold at the eye) is prominent. Patient is short
with webbed neck and big tongue.

-Patient has trisomy 21, chromosomal
disease (congenital, but not inherited).
-Caused by numerical abnormality in the
number of chromosomes.



baby won’t breastfeed and has struggles breathing.

-Baby has cleft palate (palate is roof of mouth).

-Sometimes patients have cleft lip.

-This is a congenital disease, he was born with it.

-It is a non-inherited disease. Fixed easily through surgery.

ATHEROSCLEROSIS
patient eats too much junk food.

NORMAL ARTERY ARTERY NARROWED BY PLAQUE

-Atherosclerosis (acquired): caused by
accumulation of lipids (e.g. Cholesterol) in
blood vessels.

-Could cause obstruction of blood flow.

-Could cause stroke.
ol @ g s 0 bl azdadl 7 gy aal g SN
Gl ) liat 4l &‘«g;*m‘ 128 Aus BLOOD FLOW ATHEROSCLEROTIC PLAQUE

_________________________________________________________________________________________________

patient is a smoker of 20 years, suddenly loses
weight, experiences a lot of coughing.

-He has a tumor in their chest. (Neoplastic
disease/plastic disease/disorder of cellular
growth.)

my hand is always red and feels hot. He could
be: allergic / inflamed / infected. He says: I
bought nylon socks and after wearing them
my hand got red & “"waalgd

He has: eczema / dermatitis (allergic)




Alzheimer

man old years 80 (wm g s s o IS iz
Wi (s S yale gl ) 15l 5 alal e A ) | gl
(enle s

Parkinsons Disease

Non-Parkinson's

80 year old, has no expression on his face, hands
JUeriaii- SR : | f B hiveri ng

Y,

A patient has a sore throat and the doctor
prescribes amoxicillin for the patient. The

patient experiences an allergic reaction and has
a drug eruption.

Man with bacterial <\l Wsulimeningitis (16 years)
Symptoms: headache, high body temperature
[39.5], stiff neck, fear of light (photophobia) .




Works at a company + eats meat a lot Sign:
Swollen toe, patient presented with a painful
swelled toe and very high uric acid content

Urinating often. very thirsty, feeling very
hungry. Extreme fatigue. Blurry vision.
Cuts/bruises that are slow to heal

Cardiovascular disease 50 years old man with central
chest pain.




MCOQ'S ( TEST YOURSELF!)

* 1)What is “ the act of naming a * 4) If the patient came to the clinic , and
disease in an individual patient“ ? is complaining about shortness of

* a') Pathogenesis breath ... thisis ?

* b ) Autopsy * a) Sign

* ¢ ) Diagnosis * b) Symptom

* d ) Epidemiology * ¢) Prognosis

¢ d) Pathogenesis

¢ 2) A subspecialty that involves

examining a dead body? * 5) What is the classification of cancer?
* a) Toxicology. > a ) Degenerative.
* b) Immunology. * b) Infllmmatory.
* ¢) Chemical pathology. ¢ ¢) Drug induced.
¢ d) Forensic Pathology * d) Growth disorder

¢ 3) Are findings discovered by the

physician during examination of the . ¢) To give a patient some ideas of the

patient? out come of the disease?
* a) Signs * a) Pathogenesis
* b) Symptom * b) Degenerative.
* c) Pathogenesis * ¢) Mortality

¢ d) Prognosis - d) Prognosis




¢ 7) It is known as ultra structural * 10) Anorexia nervosa is an example

studies!? for?
¢ a) Electron microscope ¢ a) Psychological Disease
* b) Immunofluorescent microscope * b) Epidemic
* ¢) Light microscope * ¢) Physiological Disease

¢ d) Infection

¢ 8) Sample of tissue (from an alive
person) taken for diagnostic purpose!?

* a).Autopsy

* b) Molecular techniques
* c) Biopsy

¢ d) Cytogenetics

* 9) The analysis of bodily fluids (blood,
urine, etc.) for diagnosis?

¢ a) Histopathology 2-d
* b) Biochemistry 3-a
* ¢) Microbiology 4-b
¢ d) Toxicology 5-d
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Gently contact us if you have any
nuestions/comments and
suggestions:

/[ pathologyd31@ymail.com
~WITTES - @pathologyd3?
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1- Females slides
2- Robhins reference hook
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