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GRANULATION
TISSUE




What is granulation tissue:

m [tis a non specific part of repair response which contains: new blood vessels,
fibroblasts, mononuclear cells in an edematous extracellular matrix.

m Granulation tissue is usually associated with chronic inflammation.

m [tis a healing phase that follows the acute inflammation.




How Is it formed:

m First, we find acute and chronic inflammatory cells in the edematous interstitial
tissue.

m After the end of acute inflammation period the acute inflammatory cells leave and
the inflamed interstitial tissue is dominated by chronic inflammatory cells.

m Atthe end the fibroblasts dominate the interstitial tissue.




GRANULOMATOUS
INFLAMMATION




What is granulomatous inflammation:

m Itis aform of chronic inflammation which is characterized by aggregation of
activated macrophages with lymphocytes.

m When we say granuloma we mean granulomatous inflammation.

m Granuloma: is a nodular collection of epithelioid macrophages which are surrounded
by a rim of lymphocytes. The reason behind calling them epithelioid macrophages is
because the have squamous cell-like appearance.

m There are limited diseases that can cause granulomas thus we need to recognize
granuloma very well.



Morphology of granuloma:

= Activated macrophages in granulomas have pink,
granular cytoplasm with unclear cell boundaries;
these are called epithelioid cells.

= The aggregation of these cells are surrounded by
a rim of lymphocytes.

= Multinucleated giant cells are found in
granulomas.

= QOlder granulomas may have a rim of fibroblasts
and connective tissue.

= |n granulomas associated with certain infectious
organisms (mostly tubercle bacillus), a
combination of hypoxia and free radical injury
leads to a central zone of caseous necrosis.




Morphology of granuloma:

m [t appears as eosinophilic amorphous,
structure less, granular debris, with complete ZEE==0
loss of cellular details.

m The granulomas associated with Crohn
disease, sarcoidosis, and foreign body
reactions tend to not have a caseous
necrotic centers.




Morphology of granuloma:
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Distinctive cells found in granuloma:

Epithelioid cells: are activated macrophages that resemble
an essential characteristic of granuloma and are surrounded
by a rim of lymphocyte.

Giant cells (Langhans cells): multinucleated cells form from
the cytoplasmic fusion of the cytoplasm of macrophages.

Giant cells nuclei are arranged in two ways:

Peripherally Haphazardly
O (horseshoe) Called: @ Q
Called: (foreign

( Langhans body cell)
O cell) @9

Don’t mix up langhans cells with langerhan’s cells which are
antigen presenting cells.

Note that histiocytes and macrophages are the same.

Fibroblasts: older granuloma may have a rim of fibroblasts
and connective tissue.

Lymphocytes: mediate cellular immune response.
Macrophages: phagocytose the injurious agent

Monocytes.
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Pathogenesis of granulomatous
iInflammation:

m Neutrophils ordinarily remove agents that incite an

acute inflammatory response. However, there are e
circumstances in which reactive neutrophils cannot F_f = W
digest the substances that provoke acute 7 %}_ —\_% 7.
inflammation. '05 - I/ 0\
P-@ -9

m  When neutrophils fail to digest the antigen, the CD4+ W ff_% N\
T cells release INF-y to activate the macrophages L3 w
which is going to: L4

m 1 phagocytize the antigen which is in this case ROS!'NO, |L-1,+L-12‘ Griwth
survive the digestion thus they become infected, e wos
danger resembling macrophages. el TT'ﬁ

Microbicidal actions:

m 2- When an active T lymphocyte-mediated cellular .
immune response occurs. Lymphokines produced by phagocylsisand

' ' ‘ Anti-inflammato
Inflammation Tissue repa y

. ot = : - king of many frosis effects
activated T lymphocytes inhibit migration of bactetia andfng
macrophages and cause them to aggregate in the
area Of I nj u ry an d fo rm gra nu |0 mas. Figure 2-21 Pathways of macrophage activation. Different stimulf activate monocytes/macraphages to develop into functionally distinct populations.
Classically activated macrophages are induced by microbial products and cytokines, particularfy IFN-y, and are microbicidal and involvad in potentialy
’ : hartnful inflammation. Alternatively activated macrophages are induced by L4 and IL-13, produced by Tyl cells (2 helper T cell subset) and other
] path Oge NesIs Of Immune type gra nu IO matous leukocytes, and are important In tissue repair and fibrosis. [FN-y, interferon-y, IL-4, IL-13, interkeukin-4, -\3‘.

Inflammation is known as type IV hypersensitivity
reaction



Types of granuloma:

m Non-immune granuloma

« Foreign body granuloma forms when material
such as, suture , are large enough to block
phagocytosis.

% These materials don’t provoke any specific
inflammatory immune response.

% Can be identified in the center of the

granuloma, by polarized light (appears

refractile).

® Foreign body

% Aroused by relatively immobile foreign bodies.

m Immune granuloma:

s Caused by
insoluble
particles, typically
microbes, that
are capable of
inducing a cell-
mediated
immune
response.

® Bacteria

@ Parasites

® Fungi

® Metal/Dust




Diseases with granulomatous
inflammation:

Table 2-8 Examples of Diseases with Granulomatous Inflammation

Disease Cause Tissue Reaction

Tuberculosis Mycobacterium tuberculosis Caseating granuloma (tubercle): focus of activated macrophages (epithelioid cells),
rimmed by fibroblasts, lymphacytes, histiocytes, occasional Langhans giant cells;
central necrosis with amorphous granular debris; acid-fast bacilli

Leprosy Mycobacterum leprae Acid-fast bacilli in macrophages; noncaseating granulomas

Syphilis Treponema pallidum Gumma: microscopic to grossly visible lesion, enclosing wall of histiocytes; plasma
cell infiltrate; central cells are necrotic without loss of cellular outline

Cat-scratch disease Gram-negative bacillus Rounded or stellate granuloma containing central granular debris and neutrophils;
giant cells uncommen

sarcoidosis Unknown etiology Nencaseating granulomas with abundant activated macrophages

Crohn disease Immune reaction against intestinal Occasional noncaseating granulomas in the wall of the intestine, with dense

bacteria, self antigens chronic inflammatery infiltrate




Radiological

Tuberculosis

m Mycobacterium tuberculosis

m Mycobacteria means (fungus like).

m slender rods shaped.

m acid fast bacilli [AFB] (i.e. they have a high content of complex lipids that readily bind
the Ziehl-Neelsen [carbol fuchsin] stain and subsequently resist decolorization).
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Pathogenesis of TB:

m Cord factor: it is a glycolipid molecule found in the cell wall of Mycobacterium
tuberculosis and similar species.

m [t protects mycobacterium tuberculosis from the defenses of the host.
m Cord factor presence increases the production of:

m 1. cytokines Interleukin-12 (IL-12)

m 2.1L-13

m 3.1-6

m 4. Tumor necrosis factor (TNF).




Signs, symptoms and diagnosis of TB

Any long-standing cough with or
without fever could be Tuberculosis (TB)!

Do you have... * X-ray

...a cough longer ...fever of long ...shortness of
than 14 days? duration? breath?

* Sputum smear
microscopy

...blood in your
cough?

e Culture

...weight loss? ...night sweats?

It could be TB.



http://en.wikipedia.org/wiki/Image:TB_Culture.jpg
http://upload.wikimedia.org/wikipedia/commons/9/92/TB_CXR.jpg

Symptoms of TB:

Symptoms of
Tu bercu Iosis —— Grey lines = Specific

——— = Colored lines = Overlapping
S

(Established)

] F—— Miliary tuberculosis
pulmonary tuberculosis /

Productive cough

Return of
dormant
tuberculosis

Cough with

Nig

Primary P

increasing mucus
pulmonary Coughing
tuberculosis up blood

Structural
abnormalities

Extrapulmonary

tuberculosis
Common sites:

Meninges
Lymph nodes

Bone and joint sites
Genitourinary tract

Tuberculous
pleuritis

Chest pain




e Sputum smear Acid fast stain
(>10,000 CFU/ml)

*  Bronchoscopy —>

 Chest X-Ray

* Tuberculin skin testing (TST)



http://en.wikipedia.org/wiki/Image:Bronchoscopy1.jpg
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