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MORPHOLOGIC PATTERNS OFACECTE—
INFLAMMATION There are 4 patterns.

1. Serous inflammation.
2. Fibrous inflammation.
3. Suppurative inflammation.
Will be affected by - 4. Membranous or pseudomembranous

A. The([causelof inflammation.

B. |severity| of inflammation. mild or severe

C. theltype of tissue involved, can all modify the basic
morphologic patterns of acute  inflammation,
producing distinctive appearances.
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> 1- Serous inflammation :

This is characterized by outpouring of thin
watery fluid calledleffusionwhich is protein —
poor fluid that is either derived from the blodd
(serum ) @Dthe secretioh of mesothelial
cells of pleﬁra , peritd’neum ,pericaf‘dium or the
synovial cells lining the joint spaces.

This serous fluid accumulates in body
cavities as seen in TB infection ..

Skin blister that results from burn or viral

infection is also an example of serous
inflammation.




Transudate is a clear serous fluid that has low protein content, low
specific gravity and a low cellular content

Effusion is the accumulation of fluid.

Serous fluid is a clear, serum-like fluid containing small amounts of
protein which occurs in acute stages of inflammation.

Serous fluid has low gravity, light weight, clear color, and low
protein content.

Its color is light yellow and has a low specific gravity due to the low
protein and cells content.

Q. What is the first response in acute inflammation?
Ans: Homeostasis.

Serous drainage




Figure 25 : Gross view of bilateral pleural clear serous
fluid , example of serous inflammation .



Figure 26 : Serous inflammation of skin in burn showing
bullae filled with serous fluid .



F 27 : Serous inflammation: Subepidermal bullous. The epidermis is
separated from the dermis by a focal collection-of serous—effusion.
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2- Fibrinous inflammation—

In this type of inflammation there is exudation of
ma proteins including fibrinogen
with subsequent precipitation of masses of fibrin.
This is characteristic of certain sever inflammator
responses9 |1ncreasmg vascular permeability’td allow
larger molecules in blood like fibrinogen to pass the
endothelial barrier with subsequent precipitation of
masses of fibrin.
The [accumulated extravascular fibrin _appear as an

eosinophilic mesh-work of thr s onlinings of bady
cavities or on meninges . —

Such fibrin may be|degraded|by|fibrinolysis|and the
debris removed| by macrophages resulting in

resolution.
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In severe inflammation, vascular permeability increases
(235 Gsaall clegll lan Tilis).

Il dsaivw gl fibrinogenJ(s aull o688 oliia 590 @] ass Liladl 34k
adll o (clotting) i o sdll fiborin

s13a90 (Mesh-work of threads) <. J<u& (e <0z, fibrind! aeas
.meningesJL i linings of body cavitiesJL

Jas o fibrind! G Ayl a5 g fibrinolysisdl 3. b e 4kt a5 fibrind!
il olad e i g macrophages!

Sometimes the inflammation can be too severe to the point where
macrophages can’t get rid of the large amounts of fibrin. This
causes the conversion of fibrin to fibrous tissue.
e Lalily 15,08 7, Lo macrophages! daul lua wad 560 a8 QLY ey
fibrous tissue | fibrind! Js=3 o) $ai Les fibrind! oo dbiled | & Le<t
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In rheumatic pericarditis , the pericardial
space may become filled with large masses of
fibrin , when the epicardium is stripped from

At the pericardium, the rubbery adherent fibrin

uer+ — coats[both surfacesland simulating the

visceral lager

edimpappearance of bread and butter.

Organization of fibrinous exudates by
formation of new capillaries with fibroblasts

c 'l .

leading to scarring and consequently
obliterate the pericardial cavity .
i e bbrindy e olseh oubi e i 7 sl ol 3 o
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F 28 : Fibrinous
pericarditis. A, Deposits
of fibrin on the
pericardium.

, Pink meshwork of
ibrin exudate (F) overlies
pericardial surface (P).

© Elsevier. Kumar et al: Robbins Basic Pathology 8e - www.studentconsult.com
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F 29 : Acute Fibrinous
pericarditis.

The epicardial surface of
the heart is covered with a
fibrinous exudate|

A protein-rich fluid was
also present in the
pericardial sac.

1.1 Acute fibrinous pericarditis
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Figure 30 : Gross view of chronic fibrinous pericarditis,
showing/ bread & butter appearancel].




F 31 : Uraemic
pericarditis: heart.
fibrinous pericarditis.

The epicardial surface is

covered with grey-white
strands of fibrin some of
which’dppear contracted &
. O
white'as a result of
organization|(so-called,
bread & butter
appearance).

Tibrin become (brous Hissue.

6.15 Uraemic pericarditis: heart
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>~ 3- Suppurative inflammation:

This is characterized by production of
large amount of [pus| ( or[purulent exudate)).

Infection with|Staphyll i/produce
localized suppuration as|the skin pustule|. &

usg,)) 5.9 )

In[suppurative appendicitis|, there isfpus
within the[lumen] and an intensive
infiltration of polymorph neutrophils that are
present in the mucosa , submucosa , muscularis
& the serosa of the appendix.

In some cases localized collection of pus

will lead tolabscess formation)|.
L, Occurs in Severe inflammation cases.




Pus: a thick yellowish, whitish, or greenish fluid made up of dead white blood
cells (dead neutrophils), dead tissues, and dead bacteria or fungi. It is
produced as part of the body’s response to infection.

When staphylococci (a type of bacteria 5 <.UL LaLaal gUf) infect the skin, skin
pustule is produced.

Neutrophils (WBCs) will release enzymes to fight the staphylococci. This
causes the accumulation of neutrophils and bacteria in the form of pus.

Abscess is a collection of pus.



.6 Purulent meningitis

Figure 32 : [Purulent meningitis| The under surface of the brain is
shown . A thick green purulent exudate Pus fills the subarachnoid
space over the brain-stem & cerebellum. The patient had acute
meningitis caused by[staphylococcus aureus.




Figure 33 : Acute suppurative[tonsilitis|, the tonsils being
covered by whitish yellowish material (pus) .




F 34 : Microscopic view of Purulent inflammation. '
. A, Multiple bacterial abscessegin the lung{arrows)in a case of
Tbronchopneumonia. |
B, The abscess contain* neutrophils + cellular debris = Pusl & is
surrounded by congested blood vessels.
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Figure35 : Acute inﬂammation:Pust‘Ie = skin abscess . Small ovoid

ess (thin arrow) within the upper epidérm e skin surface.
The main constituent of the abscess is| neutrophilg with necrotic squamous

cells.




4- Membranous or pseudomembranous
~inflammation : R

e Reudomembrong —> c :QT sLial)

This is a form of inflammatory reaction that is characterized
by the formation of a membrane or more correctly a pseudo-
membrane . ? 0 )

It is usually made up of precipitated fibrin , necrotic

epithelium & inflammatory leukocytes!

when dogs . 79 A\ . . .
This occuts'when the inflammation is[so severdas to cause

epithelial necrosis and sloughing .
An example of this pattern is seen with Diphtheria affecting the

larynx & pharynx.

cwe It may also affect the large bowel causing pseudomembranous
colitis . The latter is caused by [Clostridium difficile infection{>c.9% «us

In this type of inflammation there is an extensive confluenti—»< ¥\ ¥=
necrosis of the surface epithelium or mucosa & sever inflammation of

the underlying tissue .

cs®¢ Fibrinogen coagulates within necrotic tissue & together with
o hils , red cells, bacteria & debris of dead tissue
s«  produce the[false membrane pver the inflamed surfaces .

Q’;\g \



.severe inflammation ;&< g sulllia

s o, severe inflammation s €5 S g osan epitheliumyl U
fibrind! lpes o olisig

structure Jsl.a leukocytes]! s necrotic epitheliumJ/ s fibrinJ!
.membrane]/ i,



f"ig.u.m 36 : Gross view of colon showing

Pseudomembranous colitis , multiple yellowish patches of
necrotic material seen on mucosal surface.
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Figure 37 : Microscopic appearance of
pseudomembranous colitis , showing mushroom like

membrane over ulcerated mucosa of the colon .
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OUTCOMES of acute inflammation are : 4 outcomes

| ) EResolufion, with complefe recovery s —
with! restoratiml]]‘ of normal structure & function, occurs
only if all the following conditions are satisfied .
This occurs : ’ L
. . . s . 2 oY) e injury ) e3> 1)
(1) When the injury is|limited or|short-lived, S e

(2) when there has been no, or minimal tissue damage.

(3) when the tissue is capable of replacing any necrotic
cells. —>0nly stable & Lobile cells NOT Permanant cells!|

Progression to chronic inflammation| flcute —s Chronic

May follow acute inflammation, if the offending agent is

I1

(nobremoved. In some instances (viral infections or

immune responses to self-antigens), signs of chronic

inflammation may be present at the onset of injury.

Del(aDending on the extent of the initial & continuing®tissue

injury, as well as the capagaity of the affected tissues to re
grow .




When the agent is so resistant and can’t be removed like in
autoimmune diseases and viral infections, the injury will
become chronic.

This depends on:
1. The extent of the initial injury.
2. The ability of the injured tissues to regrow.
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(IID) -{Scarringor|fibrosis|results: T~

> (DIf inflammation occurs in tissues that do not regenerate
(e.g., skeletal & myocardial muscles; & neurons).
(2) After substantial tissue destruction (if the supporting
. - even stable cells kke hepatocytes wont
structures of the tissues are severely damaged)_. e i1 4 regenerale i eyt Severk
(3) In extensive fibrinous exudates which can not be completely domoied.
absorbed & therefore, it is organized by ingrowth of

connective tissue & resultant fibrosis.

(IV)- [Abscess formationj( suppuration)

May occur in the setting of| extensive neutrophilic infiltrate|(in

pgogenic orgpus forming” bacterial or fungal infections).
ue to the lextensive tissue destruction as seen in abscess

(including the extracellular matrix) .
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Figure 38 : Events in the resolution of inflammation. Phagocytes clear
the fluid, WBCs & dead tissue, & fluid & proteins are removed by lymphatic

drainage




ACUTE INFLAMMATION RESOLUTION
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» Mediators inflammatory cells
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Figure 39 : Outcomes of acute inflammation: resolution, healing by

scarring or chronic inflammation



Cauge o‘? chronic  inflammation:
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CHRONIC INFLAMMATION = S ——

Inflammation of prolonged duration|(weeks, months to
years) in which active inflammation, tissue injury, & healing
proceed simultaneously. s _ . . (o \esbe il suplh o cePY

Chronic inflammation is characterized by

1.Infiltration with mononuclear chronic

inflammatory cells, including macr(%hages,

lyntphocytes, & plasma cells,
2. Tissue destruction, largely directed by the
inflammatory cells — Glls die due fo he Hoins seceted by inFlammatiy cels.

3.Repair, involving new vessel proliferation

(angiogenesis) & fibrosis .




*:__/
Figure 40 :

. A, Chronic lung inflammation,
=4 showing collection of chronic
;81 inflammatory cells (asterisk) +
: i destruction of parenchyma
&4 (normal alveoli are replaced by
spaces lined by cubical
epithelium, arrowheads), +
fibrosis (arrows).

B, Acute bronchopneumonia.
Showing neutrophils filling the
alveolar spaces with congested
blood vessels .

© Elsevier. Kumar et al: Robbins Basic Pathology 8e - www.studentconsult.com



fotyessim {f acule 4o chronic ik [ammadtion,

R
R Viral infections -
~Causes of chronic inﬂammati(ﬁ%i»mmﬁnm./

’ _ mediated infl diseases.
. — . : %m:;;li ex';\oewr‘: fod ‘;:}eﬁmmmic o4enbs.
1- Progression of lacute to chronic/inflammation :

occurs when the acute response cannot be resolved, either:
(a)because of the persistence of the injurious agent, or

(b)because of interference in

For example, a peptic ulcer of the stomach or
duodenum initially shows acuteinflammation followed
by the beginning stages®f resolution and healingrocess
’ 6)§':": colas=D

However, recurrent attacks of duodenal epithelial injury
interrupt this process, & result in chronic peptic ulcer.

gl g Bl epn2le ealing procesy) da sl Sulas Srmbli B JX ) Foly cxter
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P (2)| Viral infections:

—

Intracellular infections of any kind typically require
a response that involves chronic inflammatory cells
(lymphocytes & macrophages) from the l’%Mset in order
to identify, & eradlcate infected cells ,as in
viral hepatitis|.

(3)\Persistent infections by microbes that are difficult
to eradicate, e.g., tubercle bacilli of T.B.; Treponema

pallidum of syphilis, certain viruses, & fungi; all of
which tend to established persistent infections &
elicit a T lymphocyte-mediated immune response,
called (delayed hypersensitivity reaction)) i.e. Type
IV.




:persistent infections by microbes sa &IG11 ol

L98 Jan daglis aanie Joda .obiyhd of Gugyad of LiSll oo condll (oia
delayed Lgic giin dligh 858l Sugage S T g avuadl delin 0
T-lymphocyte-mediated J/ si hypersensitivity reaction
..mmune response

Delayed hypersensitivity is a common immune response that
occurs through direct action of sensitized T cells when stimulated
by contact with antigen.

Immune-mediated inflammatory diseases: «.a5 s4a40

oo s o] G Loe Loaleadl ol BT ole pa g peanll de Lo (IaT (2ol (o8
Ua e S5 -autoimmune diseases agowl (315 Y1 Joia AoV Joig
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'§4) mmune-mediated inflammatory diseasespior—=

hypersensitivity diseases.

Immune reactions may develop against the individual's own

tissues, leading tolautoimmune diseases/|resulting in chronic
tissue damage& inflammation e.g., rheumatoid arthritis.

Immune responses against common environmental

substances are the cause of allergic diseases, such as
bronchial asthma.

(5)Prolonged exposure to potentially toxic agents.
=R TENTTRE

e.g., non—degradal{; exogenous material such as
inhaled silica & asbestos, which can induce a
chronic inflammatory responses in the lungs called
silicosis & asbestosis respectively .
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