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Learning objectives

Define pus, suppuration, and an abscess precisely.

Explain why pyogenic infection produces neutrophil-rich liquefactive necrosis.

Recognize the spatial layers of a developing abscess.

Relate morphology to tissue damage, repair, and clinical examples.




Purulent inflammation is a morphologic pattern

e Purulence is defined by the character of the inflammatory exudate.

e The dominant feature is accumulation of pus rather than clear fluid or fibrin.

e |tis a pattern of acute inflammation, not a unique microbial diagnosis.




Definition: Pus is a neutrophil-rich exudate

Neutrophils Inflammatory leukocytes, viable and degenerating
Liquefied debris Necrotic tissue cells and leukocyte remnants
Edema fluid Protein-containing inflammatory exudate




Suppurative and purulent are equivalent terms

Term What it describes
Purulent / suppurative Inflammatory exudate containing pus
Pyogenic Microbe capable of provoking pus formation

Abscess Localized collection of pus in tissue or space




Exudate: The surrounding acute inflammatory response
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Purulence overlays the core vascular and cellular changes of acute inflammation.




A purulent exudate is not just edema fluid

Primarily serous Purulent
Serum-like fluid Neutrophils + necrotic debris + fluid
Relatively few leukocytes Dense neutrophil-rich inflammation

Less destructive pattern Often accompanies tissue liquefaction




Pyogenic bacteria are the typical trigger

e [nfection by liquefaction-producing bacteria as the commonest cause.

e Staphylococci are named as an example of pyogenic bacteria.

e The source does not imply that every neutrophil-rich lesion contains demonstrable
bacteria.




The pathway from infection to purulence
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Recognition initiates the inflammatory response

e Resident tissue cells detect microbes and tissue injury.

e Cytokines and additional mediators activate local vascular endothelium.

e These signals create the conditions for circulating leukocytes to arrive.




Vasodilation creates the hyperemic rim
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Vascular permeability supports inflammatory exudation

e |ncreased permeability promotes fluid and protein movement into tissues.

e Leaked fluid contributes directly to pus composition.

e Edema can coexist with central necrosis and peripheral vascular congestion.




Leukocyte exit is a regulated sequence
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Adhesion mechanisms explain directed recruitment

Stage Important interaction

Rolling Selectins

Firm adhesion Activated integrins

Diapedesis CD31 (PECAM-1)




Chemotaxis directs neutrophils to the focus

e Leukocytes move along gradients of chemoattractant signals.

e Examples include microbial peptides, chemokines, C5a, and LTB4.

e Consequently, viable neutrophils can cluster at the margin of a necrotic focus.




Why neutrophils predominate early

e Neutrophils are abundant circulating phagocytes.

e They respond rapidly to chemotactic stimuli and activated endothelium.

e Their predominance helps identify an acute suppurative response.




Phagocytosis is a central defensive mechanism
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Oxidants help kill ingested microbes

e Phagocyte oxidase generates reactive oxygen intermediates.

e The neutrophil myeloperoxidase system produces microbicidal hypochlorite.

e Extracellular oxidant release can also damage host tissue.




Lysosomal enzymes contribute to tissue injury
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Liquefactive necrosis explains the central cavity

e Inflammatory enzymes digest dead leukocytes and local tissue cells.

e The resulting necrotic material becomes soft and liquefied.

e Persistent collection of this material forms the central focus of an abscess.




Tissue defense and tissue damage coexist

Host defense Collateral damage

Microbial phagocytosis and killing Proteolysis and tissue-cell death

The central necrotic focus represents the damaging side of a protective response.




The exudate changes as cells die

e Newly recruited cells can remain morphologically recognizable.

e Older neutrophils and tissue cells lose integrity within the focus.

e Liquefied debris and intact peripheral cells may coexist in one lesion.




Suppuration can be focal or distributed

Suppurative inflammation Abscess
A pattern of neutrophil-rich pus formation A defined focal accumulation of pus
May spread through an affected tissue Has a localized center and tissue reaction

Describes the exudate Describes an anatomic lesion




Definition: Abscess

e Alocalized collection of pus produced by suppuration.

e May lie within an organ, solid tissue, or a confined anatomic space.

e Typically follows seeding of tissue by pyogenic bacteria.




Abscess formation starts with microbial seeding
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Abscess architecture is spatially organized

Central liguefied necrotic core

Neutrophil-rich zone

Congested, injured peripheral
tissue

Fibroblastic repair /
organization

Original native PowerPoint schematic — not a histology image




Central necrosis is not a viable-cell infiltrate

e Core material consists predominantly of liquefied cellular remains.

e Nuclear detail and normal parenchymal organization are lost.

e Do not interpret the necrotic center as healthy tissue simply because cells once
occupied it.




The neutrophil-rich zone borders necrosis

e Relatively preserved neutrophils commonly surround the liquefied center.

e This zone reflects continuing recruitment and inflammatory activity.

e |ts presence helps separate peripheral cellular exudate from necrotic debris.




The vascular rim represents an active reaction

e Dilated and congested vessels are found around some abscesses.

e \ascular changes supply fluid and recruited leukocytes to the area.

e Congestion alone does not define abscess: The central pus collection is essential.




Parenchymal damage occurs adjacent to pus

e Liguefaction consumes normal tissue architecture near the focus.

e Remaining parenchymal cells may lie next to the inflammatory zone.

e The amount of tissue destruction affects the capacity for complete resolution.




Fibroblasts mark progression toward repair

e Fibroblastic proliferation may occur outside the core.

e |ts presence can coexist with active neutrophilic inflammation.

e The lesion need not be uniformly acute at every microscopic location.




Chronic inflammation and repair can coexist

e Quter parenchymal and fibroblastic proliferation.

e Such findings indicate an ongoing tissue reaction beyond the acute core.

e Asingle lesion can contain acute inflammation, necrosis, and reparative change
simultaneously.




A mature lesion may become walled off
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Three-region microscopy: An interpretation guide

Central liguefied necrotic core

Neutrophil-rich zone

Congested, injured peripheral
tissue

Fibroblastic repair /
organization

Original native PowerPoint schematic — not a histology image




Schematic of the cellular exudate
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Assessing the center of a suspected abscess

e |Look for loss of normal tissue structures within the focus.

e |dentify cellular breakdown and liquefaction, rather than a solid organized infiltrate.

e Interpret the center together with the surrounding acute inflammatory cells.




Assessing the edge of a suspected abscess

e Seek viable neutrophils in the adjacent inflammatory zone.

e Look outward for blood-vessel dilation and affected parenchyma.

e Fibroblastic tissue may indicate an evolving lesion.




Recognizing pus without microscopy

e Purulent exudate is a material description: Neutrophils, cell debris, fluid.

e Gross appearance can direct a pathologist toward suppuration but cannot identify a
pathogen by itself.

e Histology links the material to a local tissue reaction.




Acute appendicitis exemplifies suppuration

e Acute appendicitis as a common example.

e The pathology illustrates a localized tissue response to an acute inflammatory insult.

e Neutrophil-rich tissue inflammation, not a unique abscess requirement.




Bronchopneumonia may produce multiple abscesses

e Robbins Fig. 3.14 describes multiple bacterial lung abscesses.

e Multiple discrete foci can occur within a single affected organ.

e The associated photomicrograph is described as debris and neutrophils amid
congested vessels.




The lesion name does not identify the organism

e Pyogenic bacteria are typical triggers, but morphology is a response pattern.

e Staphylococci are a textbook example, not a unique diagnosis from H&E appearance.

e Etiologic identification requires information beyond this morphology alone.




Morphologic patterns can suggest mechanism

Neutrophils + necrotic fluid-rich

— Discrete pus-filled focus in tissue
exudate

Purulent pattern - localized abscess when a focal collection is present.




Serous and purulent inflammation differ

Feature Serous Purulent

Exudate Serum-like fluid Pus

Leukocytes Usually few Neutrophil-rich

Necrosis Not defining Liquefied debris is prominent




Fibrinous and purulent inflammation differ

Feature Fibrinous Purulent / abscess
Material Fibrin-rich meshwork Neutrophils + necrotic debris
Typical morphology Surface / cavity fibrin Pus, sometimes localized

Possible sequel Organization / fibrosis Walling off / fibrosis




An abscess and an ulcer are different lesions

Abscess Ulcer
Localized pus collection Surface excavation / defect
May be buried deep in tissue Requires a tissue surface

Core is liquefied necrotic debris Surface tissue has been shed




Ulceration requires a surface

e Surface epithelium or tissue must be lost for an ulcer to exist.

e Inflammation and necrosis near that surface permit tissue sloughing.

e Deep pus accumulation without surface excavation remains an abscess, not an ulcer.




An ulcer may also display acute inflammation

e Acute margins can contain dense polymorphonuclear leukocytes.

e \essels are dilated around the actively injured edge.

e A purulent exudate may be present, but the defining lesion is the surface defect.




Chronic ulcers also show reparative change

e The base and margins may contain fibroblastic proliferation and scar.

e Lymphocytes, plasma cells, and macrophages may accompany chronicity.

e This helps distinguish a chronic tissue response from a purely early neutrophilic stage.




Complete resolution requires limited destruction
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Major tissue loss favors organization
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A residual scar is a possible abscess outcome

e An abscess may become surrounded by connective tissue.

e The collection can ultimately be replaced by fibrous tissue.

e Scar formation records prior tissue destruction and imperfect restoration.




Unresolved insult can prolong inflammation

e Persistent injury interferes with termination of acute inflammation.

e Chronic inflammatory components may join ongoing neutrophilic activity.

e Repair and continued injury may remain active at the same site.




Three potential outcomes of the acute response

Outcome Morphologic meaning
Resolution Fluid and debris cleared; tissue restored
Fibrosis Damaged tissue replaced by connective tissue

Chronic inflammation Persistent injury with continuing inflammation




Integrating gross and microscopic findings

e Start with a suspected collection rather than a pathogen label.

e Demonstrate neutrophils, liquefied debris, and associated tissue injury.

e Describe peripheral congestion or fibrosis when actually seen.




Pitfall: Neutrophils alone do not prove abscess

e Neutrophils establish an acute inflammatory component.

e The word abscess also requires localized purulent material.

e A diffuse neutrophilic infiltrate without a localized pus cavity is not automatically an
abscess.




Pitfall: A fibrous rim does not negate activity

e Abscess repair begins at the periphery while the center may remain necrotic.

e Fibroblasts and neutrophils can therefore coexist.

e Describe both inflammation and organization when present.




Application 1: Interpret a concentric lesion

Clinical-pathologic reasoning

Scenario: A section shows central liquefied debris, surrounding preserved
neutrophils, and congested peripheral vessels.

Question: What morphologic diagnosis most closely integrates these findings?

Question: Which feature specifically establishes that the lesion is localized?




Application 1: Morphologic answer

e The pattern is a localized suppurative collection: An abscess.

e The central pus focus distinguishes it from nonspecific acute inflammation.

e Congested vessels and neutrophils support the active peripheral response.




Application 2: Classify the surface lesion

Clinical-pathologic reasoning

Scenario: A tissue surface has an excavated defect following shedding of necrotic
material.

Question: Acute neutrophils are present at its margins.

Question: Should it be termed an abscess solely because neutrophils are present?




Application 2: Morphologic answer

e No: The defining feature is tissue excavation at a surface—an ulcer.

e Neutrophils indicate accompanying acute inflammation.

e Reserve abscess for a localized collection of pus in tissue or a confined space.




Application 3: Infer the stage of repair

Clinical-pathologic reasoning

Scenario: A localized suppurative focus has a central necrotic zone and peripheral
fibroblastic proliferation.

Question: What does the peripheral fibroblastic response indicate?

Question: Can this lesion still contain active acute inflammation?




Application 3: Morphologic answer

e Fibroblastic proliferation indicates a reparative / organizing response.

e Yes: Neutrophilic inflammation can coexist with early fibrosis.

e With time, the focus may be walled off or replaced by connective tissue.




Core morphologic distinctions

Exudate Pus: Neutrophils + liquefied debris + edema fluid
Pattern Purulent / suppurative inflammation

Lesion Abscess: Discrete localized pus collection
Outcome Resolution, organization, or persistence




Why the morphology matters

e A focal pus collection localizes the inflammatory injury.

e The central lesion records tissue death; its edge records ongoing host response.

e Peripheral organization predicts replacement by fibrous tissue when regeneration is
insufficient.
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