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Inflammation
Acute in!ammation
Acute in"ammation is the body’s initial response to cell and tissue damage. 
It comprises:
a) Vascular response

1. Initial vasoconstriction triggered by direct stimulation of  capillaries by 
trauma or chemicals

2. Persistent vasodilatation
3. Endothelial cells swell and retract

WBCs are drawn to the endothelium and adhere.
b) Fluid exudate— due to increased vascular permeability (due to histamine 

and chemical mediators from tissue damage).
c) Cellular exudate— cells are attracted by chemotaxis; neutrophils #rst, 

followed by monocytes. There is a sequence of  margination (cells 
lining the walls of  the capillaries) followed by migration out between 
endothelia.

The overall e$ect of  this gives rise to the classic signs of  in"ammation 
locally:!redness, heat, swelling, pain, loss of  function.

At a systemic level, the response may include:! pyrexia, malaise, 
rapid!pulse.

Table!11.4 Mediators of!in"ammation and immune response
Acute in"ammatory e#ect Mediators

Vasodilation Prostaglandins
Histamine
Nitric oxide

Increased vascular permeability Vasoactive amines
Bradykinin
Leukotrienes
PAF (platelet activating factor)
Substance P

Chemotaxis, leukocyte 
recruitment and activation

C5a complement component
Leukotrienes
Chemokines
IL- 1 (Interleukin- 1)
TNF
Bacterial products

Tissue damage Neutrophil and macrophage lysosomal 
enzymes
Oxygen metabolites
Nitric oxide

Fever IL- 1 and TNF
Prostaglandins

Pain Prostaglandins
Bradykinin
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Chronic in!ammation
Chronic in"ammation results when in"ammation persists and it arises when 
the body defences cannot resolve the problem and eliminate the cause. 
Examples include:!autoimmune responses, prolonged infections, response 
to foreign bodies. The cells of  this stage of  in"ammation are more numer-
ous than in acute in"ammation. There will be tissue destruction and repair, 
necrosis, and #brosis. Macrophages are a key feature. They may accumulate 
as a granuloma. They may become epithelioid or coalesce into multinucle-
ate giant cells. Plasma cells and lymphocytes are also common. Eosinophils 
may be a features and active against some parasitic infections. Cytokines 
and chemotaxins are key mediators.

Dental example of"in!ammation
Pupal pathology is caused most commonly by dental caries or trauma to the 
pulp. Trauma may arise from a physical blow to the teeth. Chemical trauma 
or heat may occur during dental procedures. Pulpal pain tends to be poorly 
localized and in"ammation may be reversible, usually marked by symptoms 
of  short intermittent pain in response to heat or cold. Pain that is prolonged 
after the stimulus is withdrawn or occurs spontaneously is more likely to be 
irreversible. Severe pain which keeps the patient awake at night is especially 
likely to be irreversible pulpitis or pulp necrosis. The histology does not 
relate closely to the symptoms.

In pulpitis, in"ammation at #rst tends to be localized adjacent to the 
sources of  the insult (commonly carious dentine) and there is vasodilatation 
and in#ltrate of  acute in"ammatory cells. There is some destruction of  con-
nective tissue to make way for them and some odontoblasts may die. The 
oedema taking place within the con#nes of  the pulp results in compression 
and thrombosis in the blood vessels and necrosis of  the tissue.

Pulp necrosis starts coronally (possibly a$ecting only one root canal in 
a multi- rooted tooth) and proceeds towards the apex. There is chronic 
in"ammation in the adjacent tissue and an apical periodontitis develops 
characterized!by:
• Granulation tissue forming a #brous wall around the lesion, proliferating 

endothelial cells, and immature capillaries
• In#ltration of  neutrophils, macrophages, lymphocytes, and plasma!cells
• Bone resorption by osteoclasts at the apex to make room for the 

new!cells.

At this stage, the tooth gives a non- vital response to sensibility testing 
and may be slightly tender to pressure but may be largely symptomless. 
Commonly the Rests of  Malassez proliferate and in some cases may develop 
into a cyst. In some conditions the infection may develop further, e.g. if  
there is a virulent organism or compromised host immunity. Consequences 
may include:!periapical abscess, acute soft tissue infection spreading to fas-
cial spaces, or cellulitis. E See Table 11.4 for possible areas for spread.

Aftermath of"in!ammation
Following acute in"ammation several options are possible.
• Resolution if  the damage was!slight
• Persistent in"ammation, i.e. chronic in"ammation
• Organization of  exudate leading to #brosis
• Tissue destruction leading to suppuration (pus forming).
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Pus occurs when macrophages and neutrophils phagocytose large num-
bers of  bacteria and large amounts of  cell debris. Most of  the phagocytic 
cells will die, a cleft forms in the in"ammatory lesion and #lls with a mix of  
tissue "uid!with:
• Dead and dying!WBCs
• Dead and living organisms
• Tissue!debris
• Tissue "uid and #brin.

Pressure build up causes the abscess to expand along the path of  least 
resistance and form an opening through the thinnest plate of  bone. The 
sinus track to the surface is lined with granulation tissue and an excess of  
it may mark the entrance. If  untreated dental infection may spread through 
soft tissue and along fascial planes as in Table!11.5.

Fig.!11.2 Chronic abscess formation.
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Infection spreading through connective tissue in this way is termed cel-
lulitis. It arises in response to virulent organisms or where host defences 
are compromised. Spread of  infection upwards towards the eye risks the 
potentially serious complication of  cavernous sinus thrombosis with infec-
tion spreading via veins at the inner canthus of  the eye to the cavernous 
sinus. Spread to submandibular, sublingual, submental, or pharyngeal spaces 
may compromise the airway and requires urgent treatment.

Table!11.5 Spread of!infection to!tissue!spaces
Teeth Local spread Tissue spaces

Upper incisor Labial or palatal

Upper canine Labial or palatal Canine space above muscle 
attachments
Or nose or antrum

Upper premolar 
Upper molar

Labial or palatal Buccal space above muscle 
attachments
Or nose or antrum or 
pterygopalatine!fossa
Or peritonsillar region

Lower incisor Lower 
canine

Labial or lingual Submental space
Or sublingual space

Lower premolar 
Lower #rst molar

Buccal Sublingual space

Lower second molar Buccal Submandibular space

Lower third molar Buccal Sublingual or submandibular 
or buccal or submasseteric 
or pterygomandibular 
or lateral pharyngeal or 
peritonsillar or parotid 
spaces


