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Introduction
Defined as

“Local response of living tissues to injury due
to any agent”

Fundamentally protective response

Ultimate goal is to get rid of intial cause cell
injury(microbes, toxins)

Consequence of such injury(necrosis, tissues)

without inflammation wounds go unchecked, nev
heal




Harmful things

.. oanter the body




WITHOUT INFLAMMATION??

* Infections would go unchecked.
« Wounds would never heal.

* Injured organs may remain permanently
damaged.




CAUSES OF INFLAMMATION
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HGENETIC VARIATIONS 3¢
SVananons in inherited genes can place them

at risk/ predispose them to inflammatory Disease,

S These usually don’t cause disease by themselves

-

Unless they are challenged by particular trigger




triple response of Lewis is a cutaneous response that occurs from firm stroking of the
skin.

*Red spot, caused by capillary vasodilation. Triple Response of Lewis:
*Flare, a redness in the surrounding area due

to arteriolar dilation mediated by axon reflex.

*Wheal, caused by exudation of extracellular fluid from
capillaries and venules.

The red spot emerges within 15 seconds.

Flare can take up to 45 seconds to begin.Wheal can
take up to 3 minutes to begin
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LEWIS TRIPLE RESPONSE.

® FLUSH: capillary dilatation
® FLARE: arteriolar dilatation
® WHEAL: Exudation, Edema



https://en.wikipedia.org/wiki/Red
https://en.wikipedia.org/wiki/Capillary
https://en.wikipedia.org/wiki/Vasodilation
https://en.wikipedia.org/wiki/Arteriolar_tone
https://en.wikipedia.org/wiki/Axon_reflex
https://en.wikipedia.org/wiki/Wheal_response
https://en.wikipedia.org/wiki/Exudate
https://en.wikipedia.org/wiki/Extracellular_fluid
https://en.wikipedia.org/wiki/Venule
https://en.wikipedia.org/wiki/Second
https://en.wikipedia.org/wiki/Minute
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ACUTE INFLAMMATION
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immunity

Innate—>

inborn cell iImmunity, cytokines, complements,
activatiton of adaptive

Adaptive =2
acquired immune system specialized cell
immunity
eliminate or prevent pathogen growth.
Active and Passive immunity

Two types
Humoral (antibody,.complement pr, peplides)—->blood




TYPES OF INFLAMMATION

ACUTE CHRONIC

“GOOD” INFLAMMATION “BAD” INFLAMMATION

A serious threat triggers 5} = A non-serious event
inflammation (a cut, bruise, triggers inflammation (eating
e

infection, etc.) a certain food, acne bacteria. etc.)

The body releases The body releases
inflammatory compounds inflammatory compounds

The job gets done & anti-
inflammatory compounds
are released. The body goes
back to business as usual

The body doesn’t release
anti-inflammatory compounds
and keeps sending an
inflammatory response
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CARDINAL SIGNS OF
ACUTE INFLAMMATION

5 Cardinal Signs of Inflammation

RUBOR [(REDNESS)
CALOR (HEAT)
I NURSING FROFESSION!

DOLOR  (PAIN)

TUMOR (SWELLING)

FUNTIO LAESA (LOSSE OF FUNCTION)




Tissue injury caused by physical / chemical agent or pathogenic microorganism
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Capillary
widening

Increased
blood flow

Heat
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Increased Attraction of Systemic
permeability leukocytes response
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Extravasation Fever and
Fluid release of leukocytes proliferation
into tissues to site of injury of leukocytes
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Redness Swelling Tenderness



Edema (which is the cause of swelling) means an excess of fluid in the interstitial tissue or serous cavities; it can
be either an exudate or a transudate.

Exudate is an extravascular fluid that has a high protein concentration and contains cellular debris. Its presence
implies the existence of an inflammatory process that has, increased the permeability of small blood vessels.
Pus, a purulent exudate, is an inflammatory exudate rich in leukocytes (mostly neutrophils), the debris of dead
cells, and, in many cases, microbes.

Transudate is a fluid with low protein content (most of which is albumin), little or no cellular material, and low
specific gravity. transudate is accumulating in non inflammatory conditions.
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Hydrostatic
pressure

NORMAL CIRCULATION

Fluid leakage

Iincreased
hydrostatic
pressure

TRANSUDATE

Fluid and protein leakage

t = B

EXUDATE

Colloid osmotic
pressure

Plasma protein

Decreased Colloid

osmMmotic pressure

(Decrease protein
synthesis)

Vasodilation ——
& stasis

Inflammation

Increased

interendothelial
spaces




Rubor
@ Redness is due to
VASODILATION (DUE TO RELEASE OF MEDIATORS)
INCREASED BLOOD SUPPLY
TRIPLE RESPONSE OF LEWI5(1924)

Internal View & External Vie¥
Of Rubor.




RED LINE

FLARE

FLUSH AROUND
RED LINE

WHEAL
SWELLING
OEDEMA

APPEARSIN A
FEW SECONDS

APPEARS IN MINUTES

DUE TO VASOORLATION OF
CAPRULARM AND VENULE

DUL TO AXON REFLEX
CAUSING DELATION OF
ADMCLENT ARTERIOLUES

DUE TO TRANSUDATION OF
FLUID INTO EXTRA VASCULAR
SPACE




CALOR

A Due to increase in blood supply

Due to Iincrease in metabolic activity In that area

1\",\ Appreciation of heat is possible in superficial areas
with heat receptors... .8 : skin subcutanegus tissues

in the area, it is not associated with perception of

A In deeper organs although associated with heat
!5\
»

increased heat




Tissue
Barrier

Injury

\
\
s

Microbial
Invasion

ardinal signs o
Inflammation:
Calor (heat)
Rubor (redness)
Tumor (swelling)
Dolor (pain)
Loss of function

Self-Limited

Acute

Resolution

Abscess

Inflammation

Rheumatoid Arthritis

Formation

Wound Healing
Scarring

Diabetes
Cardiovascular diseases
Asthma







Due to release of mediators which stimulate nerve
endings

Occurs only when appropriate sensory N. endings
exists in inflamed area

Type of pain depends on extent of stimulus rather

than type of causative agent




FUNCTIO LAESA




3 o“ "'ﬁ ...
i ‘._' ! /‘.la\‘l-

Due to spread of pain stimuli along the
nerves to relevant spinal segment and relay of
pain sensation to other areas served by same
segmental distribution

= E.g Pain of myocardial ischemia referred to
left shoulder




DENSE TISSUES LIKE PERITONIUM
BONL , ENCAFSULATED ORGANS

PROGRISSID 7O SUPPURATION

PUS REACHES TO SURFACE

NERVE TRUNK

BURNING , ITCHING

DULL . BORING , ACHING

THROBNING

SHARP . DARTING LANCINATING

BORING . TINGLUING




TUMOR/SWELLING

Due 10 increased vascularnity

Accumulation of fluid and cells in damaged part

EDEMA- Excess fluid in interstitial / serous cavities
it may be exudate /f transudate in nature

PUS: Purulent exudate rich in leukocytes{mostly
neutrophils), debris of dead cells and in many cases
microbes




ACUTE
INFLAMMATION

VASCULAR

ALTERED
VASCULAR
PERMEAHILITY

HEMODYNAMIC
CHANGES




HEMO
DYNAMIC
CHANGES




Five mechanisms of increased vascular
permeability
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FUNCTIO LAESA - loss of function (later added
by galen and virchow in 3™ century)

A -
.—47 DG e —————————————————— e ———
PR R NIRRT NIRRT RN R rmIaxrmynmnnsmernsnrxzs
'\\‘ a N AN . N
R ENEE N R . T . LR O e F o
-—




CELLULAR EVENTS OF
ACUTE INFLAMMATION

- Vascular changes (Vasodilation, inc.
vascular permeability)

Cellular events takes place such as;

> MARGINATION
S ADHESION
*EMIGRATION

> CHEMOTAXIS

> PHAGOCY TOSIS




Process of acute inflammation

Initiated by cells l PR et A s

alroady presant

Calis proseant on
surface recoptor

(PRRs)Pattern

recognition
receptor




ROLLING

INTEGRIN ACTIVATION
BY CHEMOKINES

ewis X—modified glycoprotein
STABLE
ADHESION

Integrin (low-affinity state) MIGRATION

TS THROUGH

o /\ ENDOTHELIUM
\

T Integrin (high-affinity state)
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Integrin ligand
(ICAM-1)

Cytokines
(TNF, IL-1) Chemokines

S

Macrophage : ' Fibrin and fibronectin
with microbes Microbes (extraceliular matrix)




Serous Inflammation:
1s marked by the exudation of cell poor fluid into

spaces created by cell injury or into body cavities
lined by the peritoneum, pleura, or pericardium.
accumulation of fluid in these cavities is called an
effusion.

(Effusions also occur in non-inflammatory
conditions, such as reduced blood outflow in heart
fallure or reduced plasma protein levels in some
kidney and liver diseases.)



Is characterized by the outpouring of a thin fluid that is
derived from either the plasma or the secretions of
mesothelial cells lining the peritoneal, pleural, and
pericardial cavities.




meaning of SEROUS is of, relating to, or resembling serum; especially :
of thin watery constitution. that are typically pale yellow or transparent
and




Serous inflammation (serous pleural effusion)
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Excessive accumulation of clear, thin fluid within pleural cavity. It is
transparent but note the reflection of light in the upper part of the
photograph and lung collapse (arrow) due to pressure induced by the

fluid.
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2. Fibrinous Inflammation:

A fibrinous exudate develops when the vascular leaks are large or
there is a local procoagulant stimulus (e.g., caused by cancer cells). A
fibrinous exudate is characteristic of inflammation in the lining of body
cavities, such as the meninges, pericardium. Histologically, fibrin
appears as an eosinophilic meshwork of threads or sometimes as an
amorphous coagulum. If the fibrin is not removed, over time it may
stimulate the ingrowth of fibroblasts and blood vessels and thus lead to
scarring. Conversion of the fibrinous exudate to scar tissue is called
organization.



a transudate with mainly edema
fluid and few cells.
an effusion with red
blood cells.
fibrin strands
are derived from a protein-rich exudate.



Fibrinous exudate-pericardium

» there is a lot of fibrin.

» the visceral and parietal
surfaces become stuck
together (by fibrin).
Separation of the two layers
imparts rough irregular
appearance (the so called

bread and butter).
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The typical “bread and buthér™apardiice of fibrinous pericarditis




Fibrninous inflammation

A LU :

FIGURE 2-19 Fibnnous ponicargitis. A Doposits of iban on the
pencardum. B. A pink meashwork of btein exudate (F) overhies the
poncardal surfoce (P)
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Purulent (Suppurative) Purulent inflammation is characterized by the
production of pus, an exudate consisting of neutrophils, the liquefied
debris of necrotic cells, and edema fluid.

The most frequent cause of purulent (also called suppurative)
inflammation is infection with bacteria that cause liquefactive tissue
necrosis, such as staphylococci

Abscesses are localized collections of pus caused by
suppuration buried in a tissue, an organ, or a confined space.



Appendix: acute suppurative inflammation

Upper half of excised appendix. Lt: fibrino-purulent serosal
exudate Rt: lumen filled with pus




Suppurative or purulent inflammation is
characterized by the production of large amounts
of pus or purulent exudate consisting of

neutrophils, necrotic cells, and edema fluid.
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Suppurative inflammation
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FIGURE 2.20 Purulen! inflammation, A. Multole bactenal
AbScasses in the lung, in 8 case of bronchopneumonia. B, The
ADSCRSES contans NoWrophts and Colluiar dedns., and is surroundod

by Congasiad DIOOd vessolgy cunns Ma- 2012




Abscess (Furuncle) (boil)

Abscess that involves
the skin is called

“Boil” or “furuncle”.




Ulcers :- An ulcer is a local defect, or excavation of the surface of an organ or tissue that is produced by the
sloughing (shedding) of inflammatory necrotic tissue. Ulceration occurs only when tissue necrosis and
resultant inflammation exist on or near a surface.

Sharply delimited
chronic peptic ulcer
with converging
folds of mucosa in
the upper half
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Vascular changeos play an important role during acute inflammation
(Degin earty after injury and depends upon the severity of the njury)

Vasodiiation, leads to
increased Diood Mow causing
redness and warmth (rudbor ang
calor)

Increased Permmeability,
icads Lo exudation of protein rch
fuid iNto the extravascular space
causing swealling (tumor)

Los=s of NMuid Mrom the vessels
icads tOo Concentration of red
cells resulting in decreased
vaelocitly and stasis of the Dlood
Now

Loukocyta rolling.
adhesion and migration leads
O the accumuiation of
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[nflammation-16

SURGICAL"WOUND INFLAMMATION.
—— =g

[nflammation-17

Mouth Aphthus ulcer
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RED, WARM & SWOLLEN (FLARE, FLUSH & WHEAL )
CALOR, RUBOR, DOLOR, TUMOR, LOSS OF FUNCTION.

Shashi-Mar 2000

[nflammation-18

ACUTE ENTERITIS:

wa

Shashi-Mar 2000

Red, Warm & Swollen (Flare, Flush & Wheal )
Calor, Rubor, Dolor, Tumor, Loss of function.

Shashi-Mar 2000



Inflammation-25

MECHANISM OF INFLAMMATION

ENDOTHELIAL
CONTRACTION

EXUDATIO
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VASCULAR CHANGES

EXUDATION




LEUKOCYTE/CELLULAR
EVENTS

A NORMAL AXIAL FLOW

——

<2 , , &
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B, MARGlNATION AND PAVEMENTING

D, EMIGRATION AND DIAPEDESIS 000



[nflammation-31

NEUTROPHIL MARGINATION
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MARGINATION

Shashi-Mar 2000




[nflammation-33

EMIGRATION OF LEUCOCYTES
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Shashi-Mar 2000

ENGULFMENT

Shashi-Mar 2000



INFLAMMATION OUTCOME

Acute

: Resolution/Healing
_Inflammation

Abscess




SYMPTOMS OF A

SINUS INFECTION

Green/yellow mucus drips from Pain/tenderness around
nose down back of throat eyes, forehead or cheeks

A blocked or stuffy nose Toothache

A high temperature
Reduced sense of smell (38C or higher)

A shooting pain in o~ Headache
nose and forehead ' —
when head tilted Tiredness

Lioyds




GRANULATION Tissug

Without a microscope, the tissue usually looks red or pink
and it often feels soft to the touch. When examined under a
microscope, the tissue is made up of many small blood
vessels surrounded by a combination of cells from the
Immune system.



- GRANULATION TISSUE

d. "'.‘ .

LI B e A . Thin walled
Inflammatory §%8e My T S L capillaries
cells

1

SHjayPatho




GRANULATION TISSUE

Pink soft
granular
apnearance
on the surface
of healing
woundas




MICROSCOPY

Proliferating
capillaries

Mixed inflammatory

cells

Lymphocytes, plasma cells,
neutrophils, eosinophils and
macrophages

Fibroblasts with
collagen production

Edematous stroma




Normal human red blood cells have an average life
span of about 120 days in the circulation after which
they are engulfed by macrophages. This is an
extremely efficient process as macrophages
phagocytose about 5 million erythrocytes every second
without any significant release of hemoglobin in the

circulation
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TB Is an infectious disease that most often affects the
lungs and Is caused by a type of bacteria. It spreads
through the air when infected people cough, sneeze or
spit. Tuberculosis Is preventable and curable.

TB Is caused by bacteria (Mycobacterium
tuberculosis) and it most often affects the lungs.

TB iIs spread through the air when people with lung TB
cough, sneeze or spit.

A person needs to inhale only a few germs to become

Infected.



Medical history.

*Physical examination.

*Test for TB infection (TB blood test or TB skin test)
*Chest x-ray.

[ aboratory tests to see If TB germs are present
(sputum smear and culture)
L aboratory tests for drug resistance




Oral TB is an uncommon form, and often presents
as a painless ulceration with undermined edges
on palate, lips, buccal mucosa, or tongue, and is

usually associated with palpable cervical lymph
nhodes.



https://www.sciencedirect.com/topics/medicine-and-dentistry/venous-ulcer
https://www.sciencedirect.com/topics/medicine-and-dentistry/palate
https://www.sciencedirect.com/topics/medicine-and-dentistry/buccal-mucosa
https://www.sciencedirect.com/topics/medicine-and-dentistry/tongue
https://www.sciencedirect.com/topics/medicine-and-dentistry/cervical-lymph-node




