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Inflammation

„Stereotypical, defensive reaction of organism that follows the tissue injury with
the aim to eliminate the pathogenic insult and remove the injured tissue

components“
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Inflammation
The aim

• To prevent the dissemination and spreading of pathogenic factor –
bordering the locus

• To dilute and eliminate the pathogenic factor

• To prepare the tissue for reparation
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Classification

• according to: 
– time (acute / chronic)
– reaction of organismu to ethiological agent

(norm-, hypo-, hyperergic)

– ethiology (phys., chem., biol.)
– localisation (superficial / deep)

– changes in tissue

10:12 5

Inflammation – changes

Tissue alteration
injury of tissue with the following necrosis

Exudative and infiltrative processes
exudation of fluids
exudation of proteins
activation of cellular components

Proliferative processes
regeneration and reparation
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Inflammation – changes

Tissue alteration
injury of tisseu with following necrosis

Exudative and infiltrative processes
exudation of fluids
exudation ofproteins (fibrin)
activation of immunocommpetitive cells a tissue infiltration

Reparative processes
regeneration and reparation

•serous

•fibrinous

•purulent

•gangrenous
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Serous inflammation

• effusion of clear, serous fluid
• healing (resorpcion)

– serous membrane – Tbc, Tu, virus, reumat. Inflam.
– mucous membr. (catarrhal inflam.) + mucus
– skin (blisters)
– deep tissue – alergic

Serous inflammation

Catarrhal bronchitis (162) 
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Catarrhal bronchitis (162)
with purulent superinfection

• Exsudative inflammation – serous
• Serous fluid in bronchus with desquamated

epithelial cells and granulocytes

• Fibrin is not pressent
• Mucous is swollen and mucous cells are 

activated
• Submucous hyperemia
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Bronchus filled with mucus
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bronchial lumen filled with mucus, neutrophils, desquamated epithelial cells

cilliated columnar bronchial epithelium

hyperemia in the submucosa
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Fibrinous inflammation

• fibrinous exudate
• healing (organisation with granulation tissue)
- serous membr. – microorganism, uremia

- mucous memb., skin (pseudomembranous) + 
pseudomembrans

- deep tissue – crupous (lobar) pneumonia
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Fibrinous inflammation

Fibrinous pericarditis (11) 
Pseudomembranous inflammation (88)
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Fibrinous pericarditis (11)

• Exsudative fibrinous inflammation
• Pericardial fibrin-fibres coating

Eosinophile (pink) stained fibres on basal
membrane

• Tissue under basal membrane is swollen
and polymorphonucleares are present

• Vascular hyperemia
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pericardium – grey-red fibrinous plaques
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hyperemia in vessels

fibrin-fibres coating - eosinophile (pink) stained fibres on 
basal membrane
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Pseudomembranous
inflammation (88)

• Exsudative fibrinous inflammation with
necrosis

• Fibrin, necrotic tissue and inflammatory
cells form pseudomembranes

• Typical for diphteria, bacillar dysentria, 
staphylococcal pseudomembranous enteritis
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10:12 19Pseudomembrane

Mucous necrosis

cartilage

glands

BRONCHUS
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Purulent inflammation

• Pus - consists of neutrophils, dead cells and 
fluid

• healing (resorption/chron.inflam. – pyogennic membr.)
– serous membr. – plaques of pus ... empyema
– mucous membr. (purulent catarrhal inflam.)
– skin - folicullitis
– deep tissue - diffuse (phlegmona)

- localised (abscess)

CASE REPORT

13-year-old girl
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CASE REPORT

• admitted to emergency room right lower quadrant (RLQ) 
pain, nausea, vomiting, low-grade fever

• 12 hour prior she was having colicky periumbilical pain

• physical exam:  pain in RLQ when palpated on both right
and left side

diagnosis? 

• lab test – leukocytosis
• surgical consult

diagnostic methods? 
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?
• acute appendicitis
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exudation of neutrophils into
the lumen of the app.

lymphatic follicle with germinal center
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PMNL
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neutrophils in 
the muscular layer of the app.
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neutrophils in 
the muscular layer of the app.
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Perit.
dutina

PMNL on the serosa of app.
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Peritoneálna
dutina
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Appendicitis

• most common abdominal surgical emergency (peak incidence
10-30y)

• obstruction of its orifice (feaces, parasites, Tu, foreign bodies...)
• secretion – distension – venostasis – ischemia – ulceration of
mucousa – invasion of bacteria

• exsudation of granulocytes into the lumen, interstitiumand on 
the peritoneum
• lymphatic tissue activation

• perforation – diffuse peritonitis
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Cerebral abscess(14)

• Exsudative purulent inflammation
• Intensive tissue injury by pathological agent 

without propagation and spreading
(Staphylococcus)

• Leucocytes lyse the tissue (proteolytical
enzymes)

• Abscess cavity is formed
• In chronic state and in other organs and tissuesit is

bordered by granular tissue and pyogenous membrane is
formed
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abscess
brain tissue
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abscess with PMNL and bacteria

edematous brain
tissue
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Influenza – trachea, lungs(213)

• Virus inflammation – alteration – exudation –
proliferation

• Trachea
• Necrosis of epithelium
• Mucin production
• Bacterial superinfection
• Lungs
• Interstitial infection
• Interstitial oedema, hyperemia, alveolar oedema, 

hyaline membranes, erytrocytes
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trachea – red colored mucousa

bifurcation
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Cartilage

Mucosa

Necrosis

Hyperemia of mucosa

Increased production of
mucus in the glands
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oedema, hemorrhagic exsudate

Viral pneumonia
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hyaline membranes

Inflammation – parasite

oxyuriasis - 144
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enterobius vermicularis in the lumen of appendix

wall of appendix
with lymph. 
follicles
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enterobius vermicularis in the lumen of appendix
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Granulomatous inflammation

• formation of granulomas

• mykobakteria, foreign bodies, rheumatoid
nodules...
– macrophages
– epitheloid cells
– multinucleated giant cells

(Langhans type, foreign body giant cells)

CASE REPORT

42-year-old man
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CASE REPORT

• admitted to emergency department with hemoptysis
• lost 15kg over last 2 month, intermittent fever, cough, chills

• history: HIV+

diagnosis? 

• chest X-ray
• sputum sample for microbiological smear and culture
• skin test (PPD)
• PCR

diagnostic methods? 
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?
• secondary tuberculosis
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milliary tuberculosis in lungs
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granuloma with central caseous necrosis
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granuloma with central caseous necrosis

Langhans cell
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Caseous necrosis

Epiteloid cells

Large Langhanscell
with multiple nuclei

Lymfocytes

Makrophages
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Langhansová bunka
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Ziehl-Nielsen staining (red rods = mycobakteria)
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Miliary TBC – lungs (15)
• Specific inflammation
• Alterative, exudative as well as proliferative

inflammation
• Proliferative type forms specific granuloma

• Granulomas - epitheloid cells, Langhans cells form a 
sheat of specific tissue surrounding the caseous
necrosis in the centre

• Various bacteria (Mycobacterium tuberculosis
hominis, M.t.bovis, M.t.avium, ...)

• Ziehl-Nielsen staining (evidence of acidoresistent
bacteria)
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Foreign body granuloma
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suture

foreign body giant cells
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Progressive changes

• Regeneration
– Replacement of damaged tissue by 

equivalent tissue

• Repair
– Replacement of damaged tissue by second

rate tissue

• Hypertrophy
– Enlargement of cells
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Progressive changes

• Hyperplasia
– Multiplication of cells

• Metaplasia
– Change of one differenciated tissue to 

another

• Adaptation
– Adaptation of tissue by reconstruction 

according to changed conditions
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Regeneration

replacement of injured tissue by new cells
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Regeneration

• According to regeneration capacity the 
cells are classified:
– Unstable– regularly replaced : 

hematopoiesis, epithelia, axon
– Stable– renewed is only damaged tissue: 

glandular epithelium, proximal canaliculi, 
vascular smooth muscle

– Permanent– ganglion cells, triated muscle
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Reparation

replacement of injured tissue by fibrous tissue
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Liver cirrhosis

nodules of liver parenchyme

fibrous tissue
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Scar after myocardial infarction

kardiomyocytes

scar tissue with blood vessels
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Recanalised thrombus

remnants of thrombus

recanalisation – new vessel lumen

vessel wall



3/12/2010

12

10:12 67

Hypertrophy

• enlargement of cell volume
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Hypertrophy of the myocardium - left ventricle
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Hyperplasia

• increas of cell number
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Metaplasia

replacement of one differentiated tissue by another differentiated tissue
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Metaplasia– change of cylindric epithelium of bronchi into stratified

squamous epithelium
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stratified squamous epithelium


