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Pathology
What is pathology (Definition):

Pathology is the Study of the cause of disease
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The causes of diseases

There are 2 basic factors which cause diseases:
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1- Chromosomal and genetic factors,(Hereditary).
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2- Environmental factors,(Acquired). o
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Chromosomal and genetic factors

Each human cell has 46 Chromosomes.

‘Chromosomes are arranged in pairs :
paal....... to pair 23.




One of these pairs carries the sex chromosomes.
M@le has XY and female has XX.
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Genes

-Some diseases are caused by abnormalities occur during cell division
e.g. part of chromosome is absent, one chromosome is absent or one
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XX i; “Z =S W extra chromosome.

ii XX - PT""‘ £ chwmosemie E.g'Down’s syndrome (Mongolism): Tt has one extra chromosome in

XX XX s absent the pair 21.
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Genes cont.

Genes are the units of hereditary, located along the chromosomes.

Genes carry factors which cause the disease and so pass the disease
from one generation to next generation. E.g. Haemophilia,
Thalassemia and Albinism.
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Congenital anomalies

Congenital anomalies (diseases) are PRy e
malformations which occur when the embryo, » . . a-‘\’# ":'“
‘is growing in the uterus, signs and symptoms 5“5. z %.Sw/ Laes
may be evident at birth or later in life. AL o g

2 main causes of Congenital anomalies: CPLEY il

1-Chromosomal or genetic causes as Down’s Vv =y

syndrome (Mongolism) and hemophilia. - ox) [T J"zp:.
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" ) -Drugs given to pregnant mothers as thalidomide .
arvy fctors whiclh cavse do (used in TTT of Leprosy).
2 -Infections in pregnant mothers as Rubella.
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Cellular physiology and pathology

To understand diseases of the body systems or individual organs,

requires knowledge of the function and dysfunction of
individual cells.

The cell is the smallest unit of the body.

-Group of cells forms tissue organ

system,

e.g. respiratory system and digestive system.
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Cell damage

Deﬁmtmn %ersible breakdown of the energy function of
ted with series of morphologica changes
/ lethal injury.

A wide range of noxious agents cap damage the cell (Causes of
cell damage). DREL ‘_Ld\ Oy 1
1-Reduced O2 supply: as in respiratory diseases.

2-Physical agents: as in excesgive heat or cold.

3-Chemical agents : as in industrial process.

4-Toxines: produced by bacteria or animals.

5-Viru,
6- Abnormal immunological reaction: as in hypersensitivity
reactions.

7-Nutritional deficiency: as in vitamin deficiency.
8-Genetic abnormality: as in Down's syndrome.
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Inflammation

Definition: It is the dynamlc process by which living tissues react
to 1n]ury -q) ‘\,J l 2

\!ans‘ Various agents maybll or damage cells. (\,Mjl )
LW DLp )

Types of inflammation: acute, subacute and chronic.
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inthally <1
-The inflammatory reaction takes place in the surviving adjacent
vascular and connective tissues. it proass is Prolon

-The initial stages are known as the acute inflammatory reaction, *
when the process is prolonged the inflammation may be subacute
or chronic.
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Acute inflammation <— %.
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Cardmal signs of acute inflammation: (3!055 S\gV\S
due o vasodilatation. E'G. Boil.
due tMmmd blood flow.

—‘,om of finction: we to pain, swelling and tissue damage.

These gross signs are explained by changes occurring at microscopic level.
Three essential features: ———
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o Msmswpw-
—

® ®20

v . >
vasodilahien —> A bleod Llow —> I vasculav P'-'W\'-datl"‘j

J

Yedness
-

¥ A
A il lam. exudate

\

- Stretdhing op Hssues

Hotuness
_—

Pain
=

- \rr‘fﬂ“ﬁ‘\‘& eV ve

z\»\&:ngg




The process by which macrop;lage's ingest foreign bodies (defense
mechanism).

. Mmﬁof invading microorganisms, damaged cells and tissue debris.
« The phagocytic cells include polymorph nuclear leucocytes (microphages)?
« monocytes of the blood and tissue macrophages.

~ « Steps of phagocytosis:

What are :
« Recognition and attachment. PN ph“ﬂ"“ﬂ":“' Cells P
« Engulfment. . C (neutvophi lg) e Micvq:
* Killing or degradatiog;. o Nubo We .?...‘.'!.\ blog :D
, 3. fisve MO

Phagocytized
particle Vesicle

Cell
mombran‘op}'c'a

Nucleus
Nucleolus

fog

1.Phagocyte / Monocyte .«
approaches antigen ;

Antigen
4 Phagocyle
or

2.Enquifing

3.Digestng

4. Phagocytosis
compleled.




Function of inflammation:
: . o _ " Morphology of acute inflammation
1-1021_13ze the area of lgl-.liry ' "g"‘,?‘?‘ 5 _ The acute inflammation response results in production of
2-Allows the body to resist further injury. o, ¢ M - erudates
3-Clears away cellular debris. v/, /o - - An exudate is an edema fluid with high protein content, which
- — Gelsy | Vipyl . l : g g A
. Ly Pos equently contains acute inflammatory cells.
Sequlae of fenne mﬂamn}z;mo'n. ’ - A transudate is usually a non inflammatory edema caused by
SBledul cardiac
1-Reso luthn. b renal and nutritional disorders.
2-Suppuration. - --
3- a:'.ﬁ_'c_apalf and g__x:gamzatlon. =/ ? el
b-Fibrosis. _< - *
4-Ch__r__'(—)ﬁic inflammation.
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Morphologic types of acute inflammation: (suppurative & non- There are two types of suppurative inflammation:

suppurative). Localized:
‘Suppurative (purulent): ‘l:bscess'

5 . uruncle.
Chargctenz.ed by forma.tlor.l of pus. . Carlnncle.
Pus is a thick creamy liquid, yellowish or blood stained, Diffuse (phlegmonous):
composed of: Large number of living or dead leucocytes.(j ) Cellulitis.

E) Necrotic tissue debris. Bacteria. Edema fluid

—~a @ \, { @ * Non-suppurative:

i, — Catarrhal.
‘:"}'ﬂ'ﬂ s ¥* % — Membranous.
— Serous.
— Fibrinous.
I—Y4 O L');- — Sero-fibrinous.
— Hemorrhagic.
f"“m ) — Necrotizing.
— Allergic inflammations.
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Thrombosis

Definition: thrombus is a mass formed from blood components within
a vein, an artery or the heart. /pL;y‘/:‘;‘ﬁ:‘“,} )"AHOES.: e oo

s Mechanism of thrombus formation:

l-ﬁatelets adhere to endothelium forming a ‘mass with liberation of
thromboplastin leading to coagulation and fibrin formation.

2-With decrease of blood flow occlusion of the lumen occur.

3- Blood sta%nation in front and behind the platelet mass forms large
solid coagulum, then extension of thrombosis to next vessel.

Factors leading to thrombosis (Virchow's):

1-Slowing and turbulance of blood flow. =>1bop) /&
2-Damage to vessel endothelium. L)
3-Change in blood components. e.g:- -

- Increased fibrinogen and prothrombin (after operation). ~ !

- Increased platelets adhesiveness (after operation). wiggdi g oo
- Other causes as smoking and oral contraceptives. pits ~

Stasis
(Decreased blood flow)

\

Endothelial Injury
[Damage to the inside of

the blood vessel)

HQ- Virchow's Triad 4~

Hypercoagulability
(Blood clots are likely)
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: ¢ : 2 ¢ Embolism
Common sites and types of thrombosis: Definition: Abnormal mass carried by the blood stream and large
\r - . %
'_“f “7—> -Arterial:ategre{na ir| brain) and heart, uJ.ch/ Z\'{J pols % eno;;gsl.l iisicabiade some vessel
(] i ¥ o - ! YP .
2 —>2-System13‘: ey depp veins (calf, Temoral and popliteal veins), 1-Pulmonary thrombo-embolism: from deep veins to Rt side of the heart
’4’45/\ Portalnl\rrl‘-l‘lepsatlc cirrhosis. to pulmonary circulation and depend on tllm’e size of emboli:
-4 °1L" 3-Capi aries. 4-Heart. a-Large: block main pulmonary trunk leading to death.

" Prophylaxis and therapy of thrombosis: OVl gus / po psyy | b-Moderate : with double blood supply (pulmonary and bronchial) may
1-Aspirin to inhibit prostaglandin formation, (prophylactic). ~ cause infarction. _ . _ .
2-Anticoagulant (Heparin therapy) to decrease coagulability. cgi?;g;ﬁglﬁ;;gr?gngagmlym system but if repeated, it may cause
3-Fibrinolysin. L LA 2-Emboli of arterial system: either from great or moderate artery cause

- Yoy ™1 arterial obstruction.
e 3-Other types:
i f“r‘”’ .°{‘f . A-Fat embolism after long bone fracture(long period of immobilization).
o, e enp B-Gas embolism. C-Apmiotic fluid embolism.
£ans plal Ote & ofg D-Embolism in drug addiction. L% N
. :_5}4-!9 oAp /Pla & j.?m E-”[lllmours and parasites (Caisson’s disease). _‘.’J)_:'-u:v! .
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Embolism cont.

Ischemia

Definition: state in which the arterial perfusion of organ or tissue
is lowered than its metabolic needs.\,‘,"gl sy

Local causes of ischemia: &7 cew . .
: -~ —> ISchamig
1-Thrombosis. VAl
2-Embolism. Gb 5
o . "“‘J L (J . .
3-Atherosclerosis. -y T " —> mlavction
; vA\ 2, ) 5>

4-Arterial or venous wall Spasim.

5-Outside pressure. -

Examples of sites and signs of ischemia:

1-Heart ——angina. [ infarcrion

2-Brain —isc‘il-g_micl{nfé_rction.

3-Lower limb —ntermittent claudication and gangrene.

4-GIT —1schemic enterocolitis and gangrene.
81 e ®33
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Ischemia cont. Infarction

Definition: area of necrosis due to ischemia and mostly seen at

periphery of an organ. e g
Stages: blocked artery tlotwadindl g,

After12hours there is pale area (degenerative changes).
-After 36 hour there is pallor , swelling & congestion of

L. surrounding tissue (Coagulative necrosis)—s» i M1 ( heavk)

e -Healing----slowly when the capillaries and fibroblasts replace
nécrotic tissue----collagen formaftion ------- scar.

Common sites:

1-Heart, lung & brain (common sites).

2-Small intestine, kidney and spleen (less common).
v“-Heart: due to coronary artery thrombosis (atheroma). .
v“-Brain: liquefactive necrosis. —> " Stroike ( bra W')
+“-Intestine: mesenteric artery occlusion---ischemia---congestion---

Bacterial infection-----gangrene.

Heart Attack

Blood clot

Coronary arteries

Healthy muscle ’ .
.| 235

Dying muscle
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Edema
SN0 Tip G O Types of odema fluid:

Definition: accumulation of excess of fluid extra vascular.

1-Exudate (high in protein).

Mechanisms of odema: ;5! / U:,w}:\)\ didu oh ‘ | 2-Transudate (low in protein).

A-Decrease in blood osmotic pressure due to hypoalbummemla it may be hemorrhagic.
1-Liver diseases---decrease synthesis of albumin. W.w) V) é Lp URa
2- Renal dlseases---protem loss in urine. & ,J 2 r“’ L) s
B-Increase in venous pressure (hy‘dﬁstatlc pressure) €. g )

1- Heart failure. -~ ez bV Laip) r3]%a

2- Venous obstruction in lower llmb v (DVT

3- Lymphatic obstruction due to pressure our or parasite -~
obstruction---increase inflow from capillaries-----odema
(Elephantiasis),.
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Types of Oedema cont.

1-Transudate:

It contains less than 3 gm/dl. of protein,

it is usually clear or faintly yellow watery fluid,

it is caused by: 8 _ .

a) Cardiac failure. P acL
b) Nephrotic syndrome. )
¢) Anaemia.

d) Constrictive Pericarditis.
2-Exudate:

z

It contains more than 3 gm/dl. of protein, it is cloudy fluid or pus

which clots on standing, it is caused by:

a) Pulmonary tuberculosis. d) Metastasis.

b) Bacterial pneumonia. €) Pulmonary
infarction.

¢) Carcinoma of lung. f) Acute
Pancreatitis.

Shock

Definition: a condition in which the vital functions of the body are
depressed due to sever decrease in cardiac output and blood Volume

Character of shock: Ycop, L BV

U -Cardiovascular collapse---hypotension& tachycardia. JBP, P HR
“1-Hyperventilation---hypoxia. FRR

“I-Oliguria (decrease in urine volume).

“~-Decrease cardiac output. |,CeP

Types of shock:

Af'-Hmvolemic shock (decrease in blood volume) e.g.;

-Trauma (sever hemorrhage, sever injury as in fracture & and burn) due
t810ss of fTuid from large surface arca. 0

-Dehydration (sever vomiting or sever diarrhea).

-Burns.
gz
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Shock cont.

/’_\
B-Cardiogenic shock caused by acute heart fallure---sq,.) il d“"

Hypovolemic and bacteremic HF is a complication.

C-Bacterial shock (end toxin)--{-septic

Causes:

1-Bacteria (gram -ve), staph and meningococci.
2-Associated conditions as septicemia, peritonitis.
Mechanism:

Bacteria---toxins---inflammation---release of chemical mediators
as cytokines---vascular damage + vasodilation---shock.

D-Anaphylactic shock:

A sever immune hypersensmwty reaction via antigen antibody
reactlon o

hp S0T ey luep

Hyperemia and congestion

Definition: abnormal accumulation of blood in vascular bed either
due to:-increase in arterial inflow---hyperemia or
-decrease in venous outflow---congestion.

YAl :’“9):\“ 2 PAN &_\}
"1“.‘"':‘” N arterial mitow ( l,\\,\uw.w\{a)
{ venous ourfjow (cmaes—\-'\ovo
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Haemorrhage

Definition: A state of effective loss of circulati ing blood.

Types: @haem”’age @@haemorraoe

oé)'v i \ﬁ\/tuj ,-U-
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'} a) Rupture aortic aneurysm
Pal bip2 x5, 9l b)Sever hypertension---rupture ¢
¢ L) &I > Vol ss| 5 o c¢) Malignant invasion (tumours).

T2+ad

Internal hemorrhage:

EG.:
1-Traumatic rupture of
internal organ.
2-Accidental trauma
to major vessels
as aorta.
3-Local causes as in:

me

3

SE

Its signs:-
haemoptysis,haematemesis or melena.
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Definitions:
Summary
Haemoptysis: coughing of blood.

Haematemesis: vomiting of blood. » Inflammation is the dynamic process by which living tissues
react to injury .Types (acute,subacute&chronic)

Melena: blood in stool. N _
T Classical signs(Pain,redness,hotness,swelling and loss of

function.
Loy | Seneral s1gl.1s OLHaSHORHge=— (wcm‘ » Ishemia is defined as reduced blood supply caused by
VP a) Decrease in blood volume. Shockk embolism,thrombosis (Detached thrombus)
B oc * e
= % b) Coldness. ainaniale el F » Haemorahge is either internal or external

v~ c) High pulse rate. 'HR
+~d) Pallor (anaemia).

» Edema is excess extracellular fluid (Transudate or exudate)

» Shock is defined as depressed vital function of the tissue
.Types(Hypovolemic,cardiac,septic &Hypersensitivity)
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