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Learning objectives

Explain why fibrinogen reaches an injured tissue.
Recognize fibrinous exudate grossly and histologically.

Predict resolution versus organization and its consequences.



Why the morphologic pattern matters

The dominant exudate provides clues to
injury intensity and tissue site. [ Serous J [ Fibrinous J [ Purulent J

Pattern recognition complements—not

replaces—identification of the cause Ceees o600
| S e e e e

Fibrinous change is especially ® O
informative on serosal surfaces.
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Schematic: Patterns are distinguished by the dominant exudate



Defining the fibrinous exudate

Fibrin is formed in the extracellular
compartment after plasma proteins
escape.

A local procoagulant stimulus
accompanies increased permeability.

Deposits can line inflamed body cavities
and organ surfaces.

Serosal surface in cross-section
Fibrin on surface

— —
— —

Serosal lining
Schematic—not a tissue section



Fibrinous inflammation 1s an acute pattern

Acute inflammation involves vascular
dilation, fluid leakage and leukocyte
recruitment.

The mixture of exuded material varies
with cause, intensity and anatomic
site.

Fibrin deposition is a particular
morphologic expression of this
response.

[ Serous J[ Fibrinous J[ Purulent J
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Schematic: Patterns are distinguished by the dominant exudate



Two requirements for fibrin deposition

Vascular permeability must permit large
plasma proteins to escape. [ Barrier change
An appropriate local procoagulant (

environment must generate fibrin. Fibrinogen escape

}

Neither simple fluid accumulation nor ( .
protein leakage alone defines the L Procoagulant signal
pattern. |

Fibrin deposition

Schematic pathway



Principal locations: Body-cavity linings

Pericardial serosa around the heart.
Pleural serosa surrounding the lungs.

Meningeal surfaces; Distribution is
context dependent.

Serosal surface in cross-section
Fibrin on surface

— —
— —

Serosal lining
Schematic—not a tissue section



Organ surface versus organ substance

Fibrin typically coats an inflamed serosal
surface.

Adjacent tissue may also exhibit vascular
dilation and recruited inflammatory
cells.

The visible surface exudate should not
be confused with an intravascular
thrombus.

Serosal surface in cross-section
Fibrin on surface

— —
— —

Serosal lining
Schematic—not a tissue section



From vessel lumen to tissue compartment

Plasma fibrinogen normally circulates Intravascular

inside blood vessels.

Permeability changes create access to
the extracellular compartment. O O O O

Extravascular fibrin then becomes a

. Fibrinogen leak
morphologic hallmark. s
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Extravascular fibrin



Early vascular reactions in acute inflammation

Vasodilation increases local blood flow.

Altered endothelial permeability enables
plasma protein exudation.

Circulating leukocytes can also be
recruited to the injured site.

Intravascular
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Fibrinogen leak
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Extravascular fibrin




Permeability governs exudate composition

A greater increase in permeability
permits larger molecules, including
fibrinogen, to escape.

This distinguishes a fibrin-rich response
from a relatively fluid-rich one.

Permeability alone does not determine
the final distribution of deposits.

Intravascular
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Fibrinogen leak
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Extravascular fibrin




Fibrinogen: Essential plasma precursor

Fibrinogen enters the interstitial or
serosal extracellular space from
plasma.

Local coagulation reactions convert
fibrinogen into insoluble fibrin.

The resulting strands accumulate where
leakage and coagulation coincide.

Plasma fibrinogen

}

Tissue entry

}

Local coagulation

}

Insoluble fibrin

Schematic pathway




Local procoagulant activity

Robbins specifies a local procoagulant
stimulus alongside protein leakage.

Its role is to favor fibrin formation at the
inflamed site.

Specific triggers vary with the underlying
disease; Do not infer etiology from
fibrin alone.

Local injury

}

Coagulation stimulus

}

Fibrin generation

}

Surface deposition

Schematic pathway




Integrated mechanism of exudation

Inflammatory mediators act on local Intravascular

small vessels.

The resulting permeability changes
enable efflux of plasma proteins. \ O O O ) O

With a procoagulant stimulus, fibrin

. .. Fibri leak
forms at the site of injury. prinesenies
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Extravascular fibrin



Histamine and vascular leakage

Histamine is a principal vasoactive Intravascular

mediator in acute inflammation.

It contributes to increased permeability
and vasodilation. O O

The mediator response facilitates
exudation but is not uniguely specific
for fibrinous inflammation.

Fibrinogen leak
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Extravascular fibrin



Other permeability-associated mediators

Serotonin, C3a/C5a-associated vasoactive amine release, and cysteinyl
leukotrienes participate in permeability responses.

Multiple mediators can overlap in function.

Do not assign one mediator as the unique cause of a fibrinous deposit.



Fibrin deposition 1s spatially localized

Leakage occurs near inflamed
microvessels.

Fibrin can accumulate along adjacent
serosal or injured extracellular
surfaces.

The pathologic surface pattern reflects
both permeability and local
coagulation.

Serosal surface in cross-section
Fibrin on surface

— —
— —

Serosal lining
Schematic—not a tissue section



Exudate 1s not synonymous with effusion

Exudate refers to inflammatory Two serosal surfaces around the heart
extravascular material rich in plasma
constituents.

Parietal layer
An effusion denotes accumulated fluid in
a body cavity.

Fibrin may coat the serosa with or
without a prominent fluid component.

Fibrinous potential space

Schematic



A fibrinous response may contain fluid

Serofibrinous exudate combines serous
fluid with fibrin. [ Serous J [ Fibrinous J [ Purulent J

The proportions of fluid and fibrin differ
bTop oo X X X

between cases. S e e @ @

This is particularly relevant when ® O
describing pericarditis and pleuritis.

Neutrophils +

Watery fluid Fibrin meshwork debris

Schematic: Patterns are distinguished by the dominant exudate



Leukocytes accompany, but do not define, the pattern

Acute inflammation commonly recruits
neutrophils.

In fibrinous inflammation, the defining
finding is fibrin in the exudate.

A neutrophil-rich liquefied exudate
instead suggests suppurative
inflammation.

lllustrative H&E appearance

Eosinophilic fibrin meshwork

Inflamed underlying serosa

Schematic—not authentic histology



Mechanistic summary: Three linked compartments

Blood supplies fibrinogen.

Leaky microvessels permit escape into
extracellular space.

Locally formed fibrin becomes a surface-
deposited network.

Vessel lumen

}

Permeable barrier

}

Extravascular space

}

Fibrin meshwork

Schematic pathway




Why these steps matter diagnostically

An eosinophilic deposit should be
localized relative to the affected
surface.

The reaction may include edema and
inflammatory infiltrates beneath the

deposit.

Tissue context is needed before
assigning a specific cause.

lllustrative H&E appearance

Eosinophilic fibrin meshwork

Inflamed underlying serosa

Schematic—not authentic histology



Gross appearance: An altered serosal surface

A normally smooth, glistening serosa
becomes coated with fibrinous
material.

Surface deposits are often rough or
shaggy.

Pericarditis is the classic teaching
example.

Serosal surface in cross-section
Fibrin on surface

— —
— —

Serosal lining
Schematic—not a tissue section



Fibrinous pericarditis: Gross recognition

Look for deposits over the pericardial Two serosal surfaces around the heart

surface. Parietal layer

The important observation is the
overlying fibrin, not simply the
presence of pericardial fluid.

Extent and distribution may differ with
the underlying insult.

Fibrinous potential space

Schematic



Microscopy: Eosinophilic meshwork

Fibrin stains pink/eosinophilic on H&E. lllustrative H&E appearance
A network of strands can coat the Eosinophilic fibrin meshwork
serosa. —_—
—~————

Identify the boundary between surface
deposit and underlying tissue. P S T T T T S S

Inflamed underlying serosa

Schematic—not authentic histology



Microscopy: Amorphous fibrinous coagulum

Fibrin may also appear as a more lllustrative H&E appearance
homogeneous eosinophilic coagulum. Amorphous fibrinous coagulum

The same basic composition may display
different microscopic textures.

Recognize both patterns without over-
interpreting morphology alone.

Underlying inflamed serosa

Schematic—not authentic histology



Map a fibrin deposit onto a tissue section

Start by locating the intact serosal lining lllustrative H&E appearance

or organ surface. Eosinophilic fibrin meshwork
Identify the overlying pink strands or

coagulum T
Evaluate inflammation in the subjacent P S Y S S T S TR

tissue separately.

Inflamed underlying serosa

Schematic—not authentic histology



Surface deposits are not tissue necrosis

Fibrin accumulates on the extracellular
surface.

Necrotic parenchyma is a distinct finding
requiring separate assessment.

A fibrinous coating alone does not prove
extensive underlying necrosis.

Serosal surface in cross-section
Fibrin on surface

— —
— —

Serosal lining
Schematic—not a tissue section



Fibrinous versus serous inflammation

The distinction is the dominant exudative material—not a unique disease.

Feature Serous pattern Fibrinous pattern

Dominant material Relatively fluid-rich effusion Fibrin deposited extracellularly

Typical appearance Clearer fluid accumulation Pink strands / surface coagulum

Mechanistic clue Permeability or mesothelial Large protein escape + local
secretion coagulation

Teaching example Skin blister / serous cavity Pericarditis / pleuritis



Fibrinous versus purulent inflammation

A mixed exudate may occur; Describe the dominant morphology.

Feature Fibrinous Purulent / suppurative

Dominant constituent Extracellular fibrin network Neutrophils + liquefied necrotic
debris

Common morphology Surface strands / coagulum Pus; may collect as an abscess

Pathophysiology Coagulation after protein leak Often pyogenic bacterial injury

Interpretive warning Fibrin does not establish infection Pus does not exclude

accompanying fibrin



Do not mistake fibrin for an abscess

An abscess is a localized collection of
pus within a tissue or confined space.

Its core contains liquefied debris and
degenerating inflammatory cells.

Fibrinous deposits instead form strands
or coagulum on a surface.

[ Serous J[ Fibrinous J[ Purulent J
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Neutrophils +

Watery fluid Fibrin meshwork debris

Schematic: Patterns are distinguished by the dominant exudate



Pericardium: An anatomic substrate

The visceral and parietal layers bound a Two serosal surfaces around the heart

potential space. -

Fibrin may coat the opposing inflamed

surfaces.

Subsequent organization can thicken
layers or bridge the space.

Fibrinous potential space

Schematic



A compact gross-to-microscopic correlation

Gross: Dull, roughened, fibrin-coated
surface.

Microscopic: Eosinophilic strands /
amorphous coagulum.

Mechanism: Protein leakage followed by
local fibrin formation.

Protein leak

}

Fibrin formation

}

Surface roughening

}

Pink fibrin on H&E

Schematic pathway




Fibrinous and serofibrinous pericarditis

These as common forms of pericardial Two serosal surfaces around the heart

inflammation. .
Parietal layer

Serous fluid may be admixed with

varying amounts of fibrinous exudate.

The terms describe morphology, not a
single etiology.

Fibrinous potential space

Schematic



Common settings for fibrinous pericarditis

Myocardial infarction and postinfarction Dressler syndrome.
Uremia and autoimmune or rheumatic disease.

Trauma, cardiac surgery and other insults.



Myocardial infarction as a clinical context

Acute myocardial infarction is a Two serosal surfaces around the heart

recognlzed cause. Parietal layer

The pericardial response can include
fibrin deposition.

Document the myocardial injury
separately from the serosal
morphology.

Fibrinous potential space

Schematic



Dressler syndrome: Postinfarction setting

A delayed autoimmune response after
myocardial infarction.

It belongs among the causes of fibrinous Myocardial Immune

L Delay response Pericarditis
or serofibrinous pericarditis. jury P

» I »
> » >

The temporal relationship and
associated findings help establish
etiology.

Stages describe pathologic progression, not a fixed clinical
timeline



Uremia as a pericardial trigger

Uremia is among the recognized causes Two serosal surfaces around the heart
of fibrinous or serofibrinous
pericarditis.

Parietal layer

The morphologic reaction remains
fibrin-rich despite a noninfectious
initiating condition. I

A fibrinous surface should not
automatically be labeled bacterial.

Fibrinous potential space

Schematic



Immune and rheumatic associations

Systemic lupus erythematosus and rheumatic fever are cited causes.
Pericardial exudation may occur as part of wider inflammatory disease.

The patient's clinical context distinguishes these etiologies.



Postoperative and traumatic reactions

Routine cardiac surgery can be followed Two serosal surfaces around the heart

by a fibrinous reaction. :
Parietal layer

Trauma may likewise involve the

pericardium.

The timing and procedural history are
critical to interpretation.

Fibrinous potential space

Schematic



Symptoms of fibrinous pericarditis

Pain is often sharp, pleuritic and position Opposing inflamed surfaces

dependent.

Fever may be present.

/
 Afammation butdo not. NVN VA NANANN
independently establish its ///////////

morphologic subtype.

Fibrin roughens contact surfaces



Pericardial friction rub: Structural explanation

Roughened fibrin- layers can
oughened fibrin-coated layers ca Opposing inflamed surfaces

produce an audible friction rub.

The rub is a notable clinical clue to
pericardial inflammation.

/
This links a surface deposit to a bedside \\\\\\\\\\\
physical sign. ///////////

Fibrin roughens contact surfaces



Why a friction rub can disappear

A sufficiently large fluid effusion
separates the opposing pericardial
layers.

Separation can reduce or abolish the
friction rub despite ongoing
inflammation.

Absence of the rub therefore does not
exclude pericardial disease.

Fluid separates opposing pericardial layers

Less surface contact



Distinguish fibrinous from purulent pericarditis

The two reactions differ principally in their dominant exudative material.

Feature

Exudate

Common context

Inflammatory burden

Diagnosis

Fibrinous / serofibrinous

Fluid mixed with fibrin

MI, uremia, SLE, trauma

Variable

Context + morphology

Purulent

Cloudy fluid to thick pus

Active microbial invasion

Often severe, systemic
manifestations

Evidence of infection important



Pleural fibrinous reaction

Serous, serofibrinous and fibrinous

e Pleural surfaces
pleuritis form a spectrum.

The pattern is affected by reaction
intensity and duration.

The underlying pulmonary or systemic

disorder remains central.

Fibrin between layers

Schematic



Pulmonary disorders associated with pleuritis

Pneumonia, tuberculosis, pulmonary

infarction and lung abscess. R

Bronchiectasis may also cause an
inflammatory pleural reaction.

Inflammation in the underlying lung can
extend to or irritate the pleura.

Fibrin between layers

Schematic



Systemic causes of serofibrinous pleuritis

Rheumatoid arthritis, systemic lupus erythematosus and uremia.

Diffuse infection, pleural metastases and mediastinal or pulmonary
radiotherapy.

The pattern requires etiologic correlation.



Fluid and fibrin affect pleura differently

The fluid component may be resorbed.
Pleural surfaces

The fibrin component may resolve or
undergo organization.

Larger effusions can compress lung
tissue and cause respiratory distress.

Fibrin between layers

Schematic



Possible sites beyond pleura and pericardium

The general inflammation chapter also
mentions meningeal surfaces.

The fibrinous designation describes
material deposited at the surface.

Identification of meningeal disease

etiology requires its own assessment.

Serosal surface in cross-section
Fibrin on surface

— —
— —

Serosal lining
Schematic—not a tissue section



Two divergent fates of the fibrinous exudate

Successful removal: Fibrinolysis with

macrophage clearance. __
phag [ Fibrinous exudate J

Incomplete removal: Fibroblast and
vascular ingrowth.

The balance determines resolution

versus fibrous organization. Fibrinolysis + macrophage Fibrovascular
clearance ingrowth

Resolution Organization / scar



Fibrinolysis and macrophage clearance

Fibrin can be dissolved by fibrinolysis.

Macrophages help clear the resulting
material.

The affected surface may return toward
normal when injury is limited.

Fibrin deposit

}

Fibrinolysis

}

Macrophage clearance

}

Resolution

Schematic pathway




What 1s meant by organization?

Persistent exudate becomes invaded by
fibroblasts and blood vessels.

This fibrovascular tissue can mature into Persistent  Fibroblast Vascular Fibrous

scar. fibrin ingrowth ingrowth scar

» I »
> » >

Organization converts a reversible
surface deposit into a structural
alteration.

Stages describe pathologic progression, not a fixed clinical
timeline



Pericardial organization: Morphologic result

Opaque fibrous thickening can involve
the pericardium and epicardium.

Fibrous adhesions may form between
the serosal layers.

More extensive fibrosis can obliterate
the pericardial space.

Thin serosa

Potential space retained

Organized fibrosis

Scar may restrict filling



When adhesions impair function

Thin adhesions may have little functional
effect.

Thin serosa Organized fibrosis

More substantial fibrous changes can
affect cardiac movement.

Extensive constricting scar can interfere
with diastolic expansion.

Potential space retained Scar may restrict filling



Constrictive pericarditis: A downstream risk

A dense fibrous or fibrocalcific

pericardial scar limits diastolic filling.

Reduced capacity to increase cardiac
output may result.

Not every acute fibrinous episode
progresses to constriction.

Thin serosa

Potential space retained

Organized fibrosis

Scar may restrict filling



Resolution, organization and chronicity

Outcomes depend on injury, tissue context and effectiveness of clearance.

Path Mechanism Potential result

Resolution Fibrin removed and edema Recovery of serosal surface
resorbed

Organization Fibrovascular growth into Fibrous thickening / adhesions

persistent fibrin

Chronic inflammation Persistent stimulus or failed Continuing injury and repair
termination



Pattern recognition: T

aree discriminating findings

Protein-rich fibrin deposition rather than
free fluid alone.

Grossly visible fibrin coating or
microscopically eosinophilic strands.

An inflamed serosal or extracellular
surface beneath the deposit.

lllustrative H&E appearance

Eosinophilic fibrin meshwork

o 0 0 0 0 0 0 0 0 0
o 0 0 0 0 0 0 0 0

Inflamed underlying serosa

Schematic—not authentic histology



Clinical vignette: Chest pain after infarction

Illustrative case: A patient develops
P P Opposing inflamed surfaces

sharp positional chest pain after
myocardial infarction. /

An audible friction rub is detected.

/
Question: Which exudative pattern best \\\\\\\\\\\
matches the findings? ///////////

Fibrin roughens contact surfaces



Case interpretation: Fibrinous pericarditis

The infarction provides an established Two serosal surfaces around the heart

clinical context. .
Parietal layer

Surface fibrin can roughen opposing
pericardial layers, accounting for the
rub.

Clinical features alone do not replace
morphologic examination when
needed.

Fibrinous potential space

Schematic



Clinical vignette: Pleural reaction

lllustrative case: A patient with
pneumonia develops a pleural Pleural surfaces

inflammatory effusion.

A fibrin coating is documented on the
pleural surface.

Question: What are the two possible
fates of this deposited fibrin?

Fibrin between layers

Schematic



Case 1nterpretation: Clearance or organization

Fibrinolysis and macrophages can clear
the deposit. [ Fibrinous exudate J

Persistent exudate can be replaced by
fibrous tissue.

Assess the disease causing the pleuritis

and the extent of injury. Fibrinolysis + macrophage Fibrovascular
clearance ingrowth

Resolution Organization / scar



Microscopic spotter: Separate deposit from tissue

Locate the organ surface and the lllustrative H&E appearance
overlying eosinophilic material. Eosinophilic fibrin meshwork
. e—
Describe strands versus amorphous
coagulum.
Report accompanying cellular P S T T T T S S

inflammation without mislabeling the
deposit as pus.

Inflamed underlying serosa

Schematic—not authentic histology



Final synthesis: Six essential points

Fibrin requires leakage of large proteins plus local coagulation.
Serosal surfaces are characteristic sites.

On H&E, fibrin appears eosinophilic and often threadlike.
Pericarditis links morphology to a friction rub.

Clearance permits resolution; Persistence may organize.

The pattern alone never establishes the underlying cause.



Core reference and further context

Robbins, Cotran & Kumar: Pathologic Basis of Disease, 11th ed. (2026).
Chapter 3, “Morphologic Patterns of Acute Inflammation,” pp. 83—-85.

Additional textbook context: “Pericardial Disease” and “Inflammatory Pleural
Effusions.”
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