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CHRONIC  INFLAMMATION
 Chronic inflammation is inflammation of prolonged 

duration (weeks to months to years)  in which acute 
inflammation , tissue destruction and tissue repair 
occur simultaneously



 Chronic inflammation arises :

 (1) when the acute inflammatory response fails to 
eliminate the inciting stimulus 

 (2) after repeated episodes of acute inflammation, or

 (3) in response to unique biochemical characteristics 
and/or virulence factors in the inciting stimulus or 
microbe

such as :

*those caused by Mycobacterium spp

*Fungi : Aspergillus

*SLE, Rheumatoid Arthritis

*retained suture  etc.



 As the chronic inflammation develops, cytokines, 
chemokines and other inflammatory mediators 
are released and incited :

(1) active inflammation (chronic to granulomatous

with lymphocytes, macrophages, plasma cells, and 

multinucleated giant cells /MGCs)

(2) tissue destruction (necrosis)

(3) proliferation of fibroblasts and deposition of 

collagen (desmoplasia / fibroplasia) 

(4) angiogenesis and neovascularization (granulation 

tissue formation

(5) initiation of wound healing (reepithelialization and  

tissue repair)



Beneficial aspects of Chronic Inflammation

 the body attempts to overcome the inciting stimulus 
via macrophages and the adaptive immune response

 If the responses fail, the stimulus is then “walled off” 
with collagen produced by fibroblasts, encapsulating 
the stimulus and functionally placing it “outside” of 
the body, and in time can lead to a return to normal 
activity

 Small granulomas or abscesses in the lung, liver, or 
even in areas of skin, with time, eventually go 
unnoticed by the innate and adaptive immune systems 
an do not stimulate pain or interference to function 



Harmful effects of Chronic Inflammation

 The mononuclear leukocyte infiltrates (macrophages, 
lymphocytes, NK cells) within areas of CI take up 
space, often displace, replace and sometimes obliterate 
the structure of the original tissue.

 If the lesion expands, the inflammatory response can 
affect function of adjacent tissues, for example, 
chronic inflammatory response in the skin can result 
in ulcerations and obliterate adjacent hair follicles 



Progression of AIR to CI , Fibrosis and Abscess formation

 AIR can either fully resolve, or repair by healing. 

 If the conditions do not allow for complete resolution 
of the AIR, three outcomes can result  :

(1) Progression to chronic/granulomatous inflammation

(2) Healing by fibrosis, or

(3) Abscess formation



fibrosis

The Outcome of tissue injury and unresolved  acute  inflammation



1. Progression to Chronic  Inflammation

 Failure of AIR is characterized by :

a. The inciting stimulus persisting for a long period of 
time (weeks to months)

b. Extensive tissue injury and necrosis (third-degree 
burn)

c. A shift of the cellular elements : from neutrophils to 
lymphocytes, macrophages and sometimes MGCs

d. Extensive connective tissue reorganization followed 
by fibrosis



2. Healing by fibrosis

 Tissue injury due to AIR neutralized by tissue 
destruction (necrosis)

 Dead tissue and the acute inflammatory exudate are 
removed by macrophages, and the space filled with 
fibrovascular tissue (granulation tissue) commonly 
seen in healing process.

 Granulation tissue is eventually replaced by immature 
fibrous connective tissue  that is poorly collagenized 
and then by mature connective tissue that is well 
collagenized, healing the wound and forming a scar 
(cicatrix)



3. Abscess formation

 Abscess formation occurs when the AIR fails to rapidly 
eliminate the inciting stimulus, and the enzymes and 
inflammatory mediators from neutrophils in the 
exudate liquefy the affected tissue and neutrophils to 
form “pus”

 Abscesses can have a septic or sterile origin :

Septic abscess  most commonly from bacterial 
infections (such as Streptococcus and Staphylococcus
spp.) whereas sterile abscess  arise from incompletely 
degraded foreign materials or from the failure of 
injected medications to be completely absorbed.



A. Abscess, lung. Cow.   B. The exudate in fig A  consists of  cell debris and a large 
number of neutrophils admixed with lesser numbers of degenerating macrophages 
and lymphocytes and bacteria (the latter not visible with H&E stain)



GRANULOMATOUS INFLAMMATION

Is a distinct type of chronic inflammation in which cells 
of monocyte-macrophage system are predominant 
and take the form of Macrophage, epitheloid
macrophage and MGCs

Development of  granulomatous inflammation requires 
multiple factors :

(1) An inciting agent, usually with indigestible, poorly 
degradable and persistent antigens(e.g Mycobacteria
spp.)

(2) A host immune response, usually an intense T cell-
mediated response 

(3) The interplay of various cytokines produced by cells 
within the chronic inflammation lesion.



Classification of granulomatous inflammation  :

1. Diffuse (lepromatous) granuloma

2. Nodular (tuberculoid) granuloma

3. Eosinophilic granuloma

@ 1. Diffuse (lepromatous) granuloma

The lesion can be poorly delineated (poorly defined 
border) and have  a widespread distribution, a heavy 
bacterial burden, relatively few lymphocytes  and 
variable fibrosis 

e.g :  Johne’s disease (Mycobacterium avium-
intracellulare paratuberculosis)



Diffuse lepromatous granuloma, Johne’s disease. ileum, cow. 

A. Thickened 
mucosa because 
of a dense 
infiltrate of 
granulomatous
inflammatory 
cells in the 
lamina propria

B. The lamina 
propria
contains 
macrophages 
arranged in 
sheets.  Inset : 
Higher 
magnification



Mycobacterium avium-intercellulare bacilli.
Diffuse (lepromatous) granuloma, with numerous 

macrophages and MGCs that contain abundant bacilli 
stained red. Acid fast stain  



@2.  Nodular (tuberculoid) granuloma

Three distinctive morphologic areas :

The innermost area is often a centrally located region of 
cellular necrosis surrounded by middle area 
containing macrophages, epitheloid and MGCs, and 
the outermost : consists of B and T cell, plasma cells, 
macrophages and fibrous capsule 

Examples :

Granulomatous inflammation caused by 

M. tuberculosis

M. bovis

Coccidioidomycosis



Nodular (tuberculoid) granuloma, coccidioidomycosis
Granulomas are round to oval with a central core of numerous 

macrophages surrounded by lymphocytes, plasma cells, 
macrophages, and a peripheral zone of fibroblasts, which produce 

fibrous capsule. The granuloma on the left contains a single 
central fungal element (inset). H&E stain



@  3 .  Eosinophilic  Granuloma

Grossly, eosinophilic granuloma appears as papule, 
nodule or plaque and ulcer in the skin

Microscopically, the inflammatory response consists of 
eosinophils, macrophages and areas of dense 
eosinophilia around collagen

Examples  :  

- Develop in response to migrating parasites , such as 
larval migrans of T.canis

- Eosinophilic granuloma of cat



Eosinophilic granuloma, oral 
mucosa, cat.

The mixture of eosinophils, 
macrophages and lymphocytes in the 

superficial dermis accompanied by 
collagenolysis



 Effector Cells of the Chronic Inflammatory 
Response :

- fibroblasts

- Monocyte/macrophage

- Epitheloid macrophage

- MGCs

- Dendritic cells

- Lymphocytes

- NKcells

- Mast cell

- Endothelial cells



Macrophage attacking E.coli



NK cell  destroying cancer cell



Dendritic cell with a lymphocyte





Mast cell with granules and filopodial processes



Platelet, red blood cell and white blood cell (lymphocyte)










