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Definition:  
 It means local vascular and cellular reaction of a 
living tissue towards an irritant. 
Aim of inflammation:  
• localization of the irritant. 
• Removal of the irritant ( if possible). 
• Preparing the inflamed area for subsequent healing. 
Causes of inflammation: 
• Living irritants: Bacteria, viruses,  parasites and 

fungi. 
• Non- livingirritants:  acids, alkalis, excess heat or 

cold. 
• Antigens: causing allergic inflammation. 



Types of inflammation: 
 
1- Acute inflammation: it lasts few days when the 
irritant is of short duration and rapid tissue 
response as tonsillitis. The main inflammatory cells 
are neutrophils and macrophages. 
2- Chronic inflammation: lasting months or even 
years  as the irritant is of long duration and the 
tissue response is delayed. As tuberculosis or 
leprosy .Its cells are mainly lymphocyte and plasma 
cell and Macrophage. 
3- Sub acute inflammation: it grades between 
acute and chronic types. 



Pathology of acute inflammation: 
 
Acute inflammatory reaction consists of  
1: local tissue damage: that occur in the center of the inflamed 
area as the irritant is at its maximum action. Characterized by 
extensive death of the central cells. However, this damage is 
important as dead cells release chemical substances stimulate 
vascular and cellular response to inflammation. 
 
2: local vascular reaction: in acute inflammation, the blood 
vessels dilate and become permeable to inflammatory cells and 
plasma proteins towards the inflamed area. To kill the irritant and 
supply nutrient to the injured tissue. The extravasated fluid and 
inflammatory cells forming inflammatory fluid and cellular 
exudate respectively. 





Inflammatory fluid exudate: 
 

Formation:  
1. Increase vascular permeability to plasma and its 

proteins due to histamine and kinins. Also due to 
endothelial damage occurring in sever inflammation. 

2. Increase capillary hydrostatic pressure. This push fluids 
outside capillaries. 

3. Increase osmotic pressure of interstitial tissue fluid as 
large protein molecules split into smaller ones in the 
process of tissue necrosis. This acts as a suction force 
from the capillaries. 

4. In acute inflammation, the tissue ground substances 
become more fluid in structure. This allow easy 
accumulation of fluid exudate. 

 



Amount of fluid exudate 
 It depends on : 

 
1. Structure of inflamed tissue: it is scanty in 

solid tissues as bone, excess in soft tissues as 
serous sacs. 

2. Nature of irritant: inflammatory fluid 
exudate is excess in burns and allergic 
inflammation. 

3. Lymphatic obstruction by inflammation and 
fibrin thrombi delay drainage of exudate 
resulting in its accumulation. 

 



Composition: 
High protein contents (4-8gm%), fibrinogen is 
especially increased. Specific gravity above 1018. It 
is turbid and clot on standing. 



Functions of inflammatory fluid 
exudate: 

 1. It dilute toxins, chemicals and poisons, so minimize their 
effects. 

2. Brings antibodies from blood to sites of inflammation. 
3. Supply nutrition to cells and carry away waste products. 
4. Supply fibrinogen which change to fibrin, fibrin has the 

following functions:  
i. Forms a network upon which neutrophils and 

macrophages move towards irritant. 
ii. Localize infection by surrounding inflamed area and 

blocking interstitial tissue spaces and some lymphatics. 
iii. Form a network upon which fibroblasts proliferate and 

start repair. 
 



• Fate: It can not be drained by venules due to 
high osmotic pressure. But it is drained by 
lymphatics. The drained exudate may carry 
bacteria and bacterial toxins to the draining 
lymph nodes causing acute lymphadenitis. 

 



Inflammatory Cellular Exudate 









Inflammatory cellular exudate 
Formation: 
• Margination of leucocytes: (pavementing of leucocytes): neutrophils leave 

axial stream due to stasis and settle on sticky endothelial lining of 
thecapillaries. 

• Emigration of leucocytes: neutrophils push their way through widened 
inter-endothelial spaces and pass outside the vessel by pseudopodia. 

• Emigration of monocytes: occur in the same way as neutrophils. Both blood 
monocytes and tissue histeocytes change to macrophages. 

• Diapedesis of RBCs: the role of RBCs in acute inflammation is unknown. 
• Chemotaxis: it means directed movement of neutrophils and macrophages 

in inflamed area toward irritant. 
• Phagocytosis: it is ingestion, destruction of bacteria, necrotic depris and 

foreign particles by phagocytic inflammatory cells. This is done by 
neutrophils (microphages) and macrophages. 
 



3: local reaction of tissue histeocytes: later on, the 
histeocytes already present in the inflamed area 
become activated to deal with any remaining 
pathogens.  



Chemical mediators of acute inflammation: 
 
• Cellular factors: histamine, serotonin, 

prostaglandins, leukotriens and cytokines. 
• Plasma factors: complements, kinins and 

fibrinolytic system. 



General features in acute inflammation: 
Fever, malaise, anorexia. Depending on severity of 
inflammation. 
Also there is increase in number of WBCs above 10,000/cmm 
(leukocytosis). 
 
Local features of inflamed tissue: 
Redness: due to vascular dilatation. 
Hotness: also due to dilatation and increase blood flow. 
Swelling in the inflamed area: due to vascular permeability. 
Pain: as pressure on the sensory nerves and irritation by 
chemical substances. 



Course of acute inflammation: 
 

• Resolution: it means complete restoration of inflamed 
area to normal one. It occurs when tissue damage is 
minimal. The products of inflammation are rapidly 
removed. Resolution is the usual course in acute 
inflammation caused by mild chemical or physical 
irritant, many viral infections and lobar pneumonia. 

• Regression and healing: the body defense mechanism 
overcome the irritant. Part of necrotic tissue, fibrin and 
dead cells are removed by the macrophages. The rest 
get liquefied and together with inflammatory fluid 
exudate are drained by lymphatics. Next , healing 
occurs by regeneration or fibrosis.  
 



• Progression and spread: the bacteria 
overcomes body defense mechanisms. 
inflammation spread directly, by lymphatics 
and by blood causing fatal septicaemia. 

• Chronicity: the causative agent is partially 
overcomed, but the body is unable to get rid 
of it completely. It remains as a weak irritant 
acting on the tissues for a long time. Thus 
acute inflammation change to chronic one.  

 



Types of acute inflammation 
They are classified according to presence or absence of pus into  
Suppurative inflammation either localized (abscess) or 
diffuse(cellulitis).  
Non suppurative: that includes: 
• Catarrhal as catarrhal rhinitis. 
• Memberanous as Diphtheria. 
• Fibrinous inflammation: as lobar pneumonia. 
• Serous inflammation: as in burns. 
• Sero-fibrinous inflammation: as inflammation of serous sacs. 
• Hemorrhagic inflammation: as small box. 
• Necrotizing inflammation: acute inflammation accompanied by 

marked tissue necrosis as cancrum oris and Vincent angina. 
• Allergic inflammation as bronchial asthma. 

 



SUPPURATIVE (PYOGENIC, SEPTIC) 
INFLAMMATION 

 
Definition: Sever acute inflammation 
characterized by pus formation. It is caused by 
pyogenic micro-organisms as staphylococci, 
streptococci, pneumococci, gonococci and 
bacillus coli. 

 



Pathogenesis of pus formation: 
 
Pyogenic micro-organisms cause marked tissue 
necrosis by its toxins and exerts strong chemotaxis on 
neutrophils.  Many leucocytes are killed during their 
struggle with bacteria and then called pus cells. These 
pus cells release proteolytic enzymes which cause 
rapid liquefaction of the necrotic tissue and fibrin 
threads. The resulting fluid material mix with other 
products of inflammation (fluid and cellular exudates) 
forming pus. 



Composition of pus: 
Living and dead pyogenic bacteria and their toxins, 
inflammatory cells, plasma proteins and the liquefied dead 
tissue. 
  
  
Criteria of pus caused by staph aureus: 
It is thick (due to high nuclic acids), yellow ( because of many 
pus cells, yellow pigment by the bacteria), odourless, 
alkaline, does not clot on standing (as its fibrinogen content 
is destroyed by proteolytic enzymes. 



Types of suppurative inflammation: 
 
1. Localized as abscess, carbuncle, furuncle.  
2. Diffuse as cellulitis, acute suppurative 

appendicitis. 



I- Abscess 

Definition: It is localized form of acute 
suppurative inflammation. Most commonly in 
subcutaneous tissue but may occur also in lung, 
liver, brain.  

 





Pathology of abscess formation 

1. Early the abscess is formed of two zones; central necrotic 
zone surrounded by zone of acute inflammation containing 
large number of polymorphonuclear leucocytes. 

2. Many of these leucocytes die liberating proteolytic enzymes 
liquefy margins of central necrotic zones with formation of 
pus. 

3. The abscess is formed of three zones central necrotic zone 
which diminish until disappear, mid zone of pus called 
abscess cavity, peripheral zone of inflamed tissue called 
pyogenic membrane. 

4. The abscess enlarge until staphylococci produce coagulase 
enzyme which help fibrin formation that localizes 
inflammation.  

 



The abscess in the 
subcutaneous tissue appears 
localized tender swelling 
covered by oedematous skin 
with opaque yellow center. 
The covering skin may ulcerate 
and pus escape. When the 
abscess can not evacuate itself 
spontaneously, surgical 
incision is needed. An internal 
abscess as in lung may open in 
the bronchus. 

 

https://www.google.com.eg/url?url=https://jeffreysterlingmd.com/tag/abscess/&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwjHwZXqpffRAhXMtBoKHbA6CbsQwW4INzAQ&usg=AFQjCNF22XZFJCYGZu1XKIEoi60l_-n1AQ


Complications: 
  
1. Lymphatic spread causing lymphangitis and lymphadenitis. 
2. Blood spread of bacteria and its toxins cause bacteraemia, 

toxaemia or septicaemia. 
3. Septic thrombophlebitis causes pyaemia. 
4. Inadequate drainage and treatment change abscess to chronic 

one, it acquire a thick fibrous wall. 
5. Complications of healing in the form of chronic ulcer, sinus, fistula 

and keloid. 



II- Furuncle 

It is a small abscess related to hair follicle or 
sebaceous gland caused by Staphylococcus 
Aureus. Common sites are face and back of the 
neck in males, and axilla in females. Multiple 
furuncles are called furunculosis. 

 



III- Carbuncle 

• It is an example of localized suppurative inflammation. 
Formed of multiple communicating suppurative foci in 
the skin or subcutaneous fat discharging pus through 
several openings. 

• It is caused by Staph Aureus. Diabetes mellitus is a 
common predisposing factor. 

• Common sites are back of the neck, scalp and buttocks 
as the skin there is thick and tough. 

• It develops in the same way as abscess. however,  
prescence of dense fibrous septae extending from 
deep fascia up o the dermis dividing the area into 
several compartments.  



IV- Cellulitis 

It is acute diffuse suppurative inflammation. 

Common in subcutaneous tissue of diabetic 
people.  

Caused by Streptococcus haemolyticus. The 
organism produces two enzymes: fibrinolysin; 
which dissolve fibrin. And hyaluronidase 
(spreading factor); which dissolve hyaluronic 
acid of the ground substance helping spread 
of bacteria and its toxins. 

 



Sites of Cellulitis: loose connective tissues as 
subcutaneous tissue, fascial planes, areolar tissue of 
the orbit, pelvis, scrotum and wall of the appendix. 

Pathology of cellulitis: the basic pathological 
changes are similar to those od abscess with the 
following differences: 

Failure of localization because of abscess of fibrin. 

The necrosis is extensive and the separated dead 
tissues are called sloughs. 

Pus formation is slow, pus is thin in consistency 
and may contain many RBCs. 

 





Complications of Cellulitis 

Acute lymphangitis and lymphadenitis. 

Septic thrombophlebitis causing pyaemia. 

Septicaemia. 

 



NON-SUPPURATIVE INFLAMMATION 
 

1- Catarrhal inflammation:  

Definition: it is mild acute non suppurative 
inflammation of the mucous membranes 
characterized by excess mucus secretion as 
catarrhal rhinitis, catarrhal bronchitis, catarrhal 
appendicitis. 

 



2- Membranous inflammation: 
 
Definition: it is severe acute non suppurative inflammation 
characterized by formation of a pseudomembrane on the 
affected surfaces as diphtheria and bacillary dysentery. 
 
Pathogenesis: the bacteria remain on the mucosal surface 
and produce powerful exotoxin which cause patchy mucosal 
necrosis. The exotoxin diffuse through the necrotic mucosa 
to the submucosa causing acute inflammation. The exotoxin 
is absorbed in the blood stream causing sever toxaemia. 



Gross picture: early the mucosa is congested and show 
small greyish yellow patches of necrosis, next a yellow-
white slightly elevated pseudomembrane is formed on 
the surface. The membrane is adherent and its removal 
leaves a bleeding surface with formation of another 
membrane. 
 





3- Sero-fibrinous inflammation:  
 
Definition: acute non suppurative inflammation 
characterized by formation of excess fluid exudate rich in 
fibrinogen as inflammation of serous sacs (pleura, 
pericardium and peritoneum). 
 
Gross picture:   
Early; the serous surfaces show many hyperaemic vessels. 
Next the visceral and parietal layers become thickened, 
opaque, greyish yellow and reticulated due to fibrin 
deposition. 
An inflammatory serous fluid collects in the serous sacs. 





4- Fibrinous inflammation:  
Definition: acute non suppurative inflammation characterized by an 
exudate rich in fibrinogen as lobar pneumonia. 
 
5- Serous inflammation: 
Definition: acute non suppurative inflammation characterized by 
excess serous exudate as in mild burns and herpes simplex which 
show epidermal vesicles full of serous fluid containing few 
inflammatory cells. 
 
6- Haemorrhagic inflammation: 
Definition: acute non suppurative inflammation characterized by 
cellular exudate rich in RBCs due to vascular damage as in smallpox 
and haemolytic streptococcal infection. 



7- Necrotizing inflammation: 
Definition: acute non suppurative inflammation 
characterized by marked tissuenecrosis as in 
cancrum oris and Vincent angina. 
 
8- Allergic inflammation  




