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What this lecture will establish

• Explain how viral inflammation and secondary bacterial infection relate to acute otitis 
media.

• Distinguish the microbial associations and complications of chronic otitis media.

• Recognize the defining architecture, proposed origin, and erosive behavior of 
cholesteatoma.

• Trace local disease to mastoid, labyrinthine, and intracranial involvement.



Why these lesions matter

Ear disease can substantially impair quality of life even 

when it rarely shortens life.

• Acute and chronic otitis are the commonest categories discussed in this ear section.

• The clinically important transition is from mucosal inflammation to persistent and 
destructive disease.



The inflammatory disease family

Acute otitis media
Recurrent or 
unresolved 

inflammation
Chronic otitis media

Potential structural 
injury

Not every acute episode progresses through this sequence.



The source distinguishes two phases

Acute otitis media

• Frequently begins with viral infection.

• Serous exudate may develop.

• Secondary bacteria can cause 
suppuration.

Chronic otitis media

• Follows repeated or unresolved acute 
episodes.

• Different infectious agents are commonly 
associated.

• Can extend into adjacent structures.



Children predominate

Acute and chronic otitis media occur most often in infants 

and children.

• Age predilection is explicit in the source.

• No precise incidence, age threshold, or sex ratio is provided.



An initial viral process

Viral infection Middle-ear inflammation Serous exudate

The described onset is typical, not obligatory.



Serous exudate: The first fluid response

• The source describes viral infection as typically inducing a serous exudate.

• Serous fluid and purulent exudate represent different inflammatory patterns.

• The exudate description alone does not identify a specific virus.



Superimposed bacterial infection

Initial viral episode Bacterial superinfection Suppurative inflammation

Bacteria are described as superimposed on the initial process.



Main bacterial associations in acute otitis

Organism Role given

Streptococcus pneumoniae Frequent superimposed bacterial cause

Nontypeable Haemophilus 
influenzae

Frequent superimposed bacterial cause

Moraxella catarrhalis Frequent superimposed bacterial cause



Suppuration follows bacterial superinfection

The major pathologic change is from a serous response to 

potentially suppurative inflammation.

• The textbook uses “can lead to” — the transition is not inevitable.

• The causative species cannot be identified from exudate character alone.



Acute otitis: Escalation mechanism

Viral infection Serous exudate
Possible bacterial 

overlay
Suppurative 

inflammation

The bacterial step is possible, not universal.



Interpretation: Exudate is a clue, not a culture

Serous response

• Typically linked to the initial viral 
infection.

• Fluid character is a morphologic 
observation.

Suppurative response

• May follow bacterial superinfection.

• Does not specify which bacterial organism 
is present.



The critical acute-phase sequence

Acute episode Failure to resolve
Repeated further 

episodes
Chronic disease

The source explicitly links chronicity to recurrence with failed resolution.



Persistence is not a new isolated acute attack

• Chronic disease is linked to repeated bouts of acute otitis media.

• The accompanying failure of resolution is central to the definition used here.

• Both recurrence and persistence are required to understand the stated sequence.



Chronic otitis: A change in microbial associations

Acute superinfection Chronic infection

Streptococcus pneumoniae Pseudomonas aeruginosa

Nontypeable H. Influenzae Staphylococcus aureus

Moraxella catarrhalis Fungi or polymicrobial infection



The chronic-infection organism spectrum

• Pseudomonas aeruginosa is listed among usual agents.

• Staphylococcus aureus is another listed agent.

• Fungal infection is explicitly recognized.

• In some cases, infection is polymicrobial.



Polymicrobial disease is a distinct possibility

More than one organism may participate in chronic otitis 

media.

• Robbins explicitly permits polymicrobial infection.

• A single-organism diagram cannot represent every chronic case.



Do not overinterpret microbial lists

Supported by the text

• Named organisms are frequent or usual 
associations.

• Chronic infection can be fungal or mixed.

Not established here

• Exact isolation percentages.

• Organism-specific diagnostic sensitivity.

• An exclusive organism-to-stage mapping.



Chronicity permits structural damage

Persistent infection
Ongoing local 
inflammation

Destruction or 
extension

Complications

A conceptual sequence linking the explicitly named consequences.



Tympanic membrane perforation

Chronic infection has the potential to perforate the 

eardrum.

• This is a local structural complication.

• Perforation also appears in the proposed pathway to cholesteatoma formation.



Ossicular involvement

• Chronic infection may encroach on the middle-ear ossicles.

• The source names this as a potential extension, not a universal finding.

• Cholesteatoma can also erode the ossicles as it enlarges.



Labyrinth involvement

• The labyrinth is a listed site of potential extension.

• Invasion beyond the initial middle-ear site indicates wider local disease.

• Cholesteatoma can also erode toward the labyrinth.



Mastoid-space extension

Middle-ear chronic infection Spread into mastoid spaces Wider contiguous disease

Schematic route based on the text; Not a radiologic image.



Beyond temporal bone confines

Chronic infection can penetrate the cranial vault.

• This is an important escalation beyond local ear disease.

• Temporal cerebritis and abscess as possible outcomes.



Temporal cerebritis

• Cerebritis is one of the named intracranial consequences.

• The proposed route is extension of chronic ear infection into the cranial vault.

• The source does not quantify how often this occurs.



Intracranial abscess

• An abscess is also a named consequence of cranial extension.

• It represents a suppurative complication at a site distant from the middle-ear mucosa.

• No abscess size, specific imaging sign, or treatment regimen is supplied.



Complications as an anatomic map

Middle earTympanic membrane
Perforation

Ossicles / labyrinth

Mastoid spaces

Cranial vault
→ cerebritis / abscess



Local versus intracranial consequences

Area Examples

Ear and adjacent bone Tympanic membrane perforation; Ossicle or labyrinth involvement

Mastoid Spread into mastoid spaces

Cranial vault Temporal cerebritis or abscess



Diabetes modifies one infection phenotype

Pseudomonas aeruginosa otitis media may be especially 

aggressive in people with diabetes.

• This is a specifically highlighted host–pathogen association.

• The source describes potential for wide spread and necrotizing destruction.



Aggressive Pseudomonas-associated disease

Diabetes
P. Aeruginosa otitis 

media
Extensive spread

Destructive 
necrotizing disease

The textbook uses the term “necrotizing otitis media.”



Necrotizing disease: A risk distinction

Typical described infection

• Viral onset; Possible bacterial 
suppuration.

• May progress to chronic infection after 
recurrence.

Highlighted aggressive pattern

• Host context: Diabetes.

• Agent: P. Aeruginosa.

• May spread widely with tissue 
destruction.



Complications reflect anatomic extension

Increasing tissue reach — not just the duration of symptoms 

— explains destructive potential.

• Membrane, ossicles, labyrinth, mastoid, and cranial vault are separate complication sites.

• A complication map is more useful than treating chronic otitis as one uniform lesion.



A second inflammatory lesion: Cholesteatoma

Cholesteatoma is a nonneoplastic, cystic lesion associated 

with chronic otitis media.

• “Nonneoplastic” does not mean biologically harmless.

• Its importance comes from keratin accumulation, inflammatory response, and local erosion.



The defining diagnostic contrast

Cholesteatoma

• Cystic, nonneoplastic process.

• Epithelial lining and keratin debris.

• Can enlarge and erode local structures.

Neoplastic lesion

• No evidence of neoplastic status is 
assigned here.

• Do not equate local erosion with 
malignancy.



Typical gross dimensions

The described cysts are typically 1–4 cm in diameter.

• A typical range is not an absolute inclusion criterion.

• This size description pertains to the cholesteatoma cyst, not intracranial complications.



Cholesteatoma: Cyst architecture

Epithelial lining

Keratin debris

Original schematic—not a photomicrograph or patient specimen



Two lining phenotypes are described

Squamous epithelial lining

• Keratinizing squamous epithelium.

• Compatible with keratin-rich luminal 
material.

Metaplastic secretory lining

• Metaplastic mucus-secreting epithelium.

• Explicitly included in the source 
description.



The cavity contains keratin debris

• The lumen is described as containing amorphous keratin debris.

• The epithelial lining and intraluminal contents should be interpreted together.

• Keratin debris is part of the lesion description, not evidence of neoplasia.



Cholesterol spicules may occur

Cholesterol spicules are an optional morphologic feature.

• The wording “may be present” means they are not obligatory.

• Their absence would not negate the characteristic cyst architecture.



Morphologic triad of a cholesteatoma

Component Expected description

Cystic lesion Nonneoplastic cavity

Wall
Keratinizing squamous or metaplastic mucus-secreting epithelial 
lining

Contents Amorphous keratin debris; Possible cholesterol spicules



Origin remains incompletely resolved

Cholesteatoma pathogenesis is not clear.

• A proposed pathway is described, not a proven unique mechanism.

• The text offers squamous ingrowth and epithelial metaplasia as possibilities.



Chronic inflammation is proposed as a driver

Chronic inflammation
Tympanic membrane 

perforation
Epithelial alteration Cystic lesion

The origin model is explicitly provisional.



Pathway A: Squamous epithelial ingrowth

Eardrum perforation
Squamous epithelial 

ingrowth
Squamous cell nest Cystic transformation

Proposed mechanism; Not established as the sole pathway.



Pathway B: Epithelial metaplasia

Middle-ear secretory 
lining

Epithelial metaplasia
Altered epithelial 

nest
Cystic transformation

Alternative proposed mechanism.



Two proposed routes converge

Chronic inflammation ± perforation

Squamous epithelial ingrowth

Squamous epithelial nest

Metaplasia of secretory lining

Altered epithelial nest

Cystic cholesteatoma



Cyst rupture changes the inflammatory state

Cyst rupture
Release of cellular / 

keratin debris
Brisk inflammation Giant-cell response

Rupture-associated foreign-body type response.



Giant cells in the ruptured lesion

• The reaction includes giant cells.

• Giant cells engulf partially necrotic squamous cells.

• Other particulate debris is also engulfed.

• This response is linked specifically to cyst rupture in the source.



Mechanism of the post-rupture reaction

Ruptured cystSquamous-cell
Fragments

Particulate
Debris

Brisk
Inflammation

Giant-cell
Engulfment



Enlargement creates destructive pressure

Progressively enlarging cholesteatomas can erode adjacent 

structures.

• Erosion does not establish that the lesion is a neoplasm.

• The source emphasizes extension into both bone and soft tissue.



Erosion sites in cholesteatoma

Potential site Tissue class

Ossicles Small middle-ear bones

Labyrinth Adjacent inner-ear structure

Adjacent bone Surrounding skeletal tissue

Surrounding soft tissue Extraosseous local tissues



A neck mass can be a downstream finding

Enlarging 
cholesteatoma

Erosion of 
surrounding tissue

Extension beyond 
original site

Potential visible neck 
mass

The source says this occurs sometimes, not routinely.



Shared complications, different lesion logic

Chronic otitis media

• Persistent infectious inflammation.

• Can perforate eardrum or spread to 
adjacent sites.

Cholesteatoma

• Cyst with epithelial lining and keratin.

• Can erode ossicles, labyrinth, bone, and 
soft tissue.



The nonneoplastic–destructive paradox

Cholesteatoma is benign in neoplastic classification, but 

potentially destructive by local extension.

• A cystic epithelial process can enlarge and erode tissue.

• Histologic classification and anatomic behavior answer different questions.



Case exercise: An acute middle-ear episode

A child develops an acute inflammatory middle-ear episode. Serous fluid is 
reported, followed by a suppurative response.

Which two-phase pathogenetic model best fits Robbins?



Case interpretation: Acute sequence

Acute episode with change in exudate

• A typical initial viral process produces serous exudate.

• Secondary bacterial infection may produce suppuration.

• The vignette does not identify the bacterial species.



Case exercise: Persistent episodes

A child has several episodes of acute otitis media with incomplete resolution. 
A perforated eardrum is subsequently reported.

What transition and complication does the sequence represent?



Case interpretation: Failure of resolution

Recurrent acute disease plus perforation

• Repeated unresolved attacks can lead to chronic otitis media.

• Eardrum perforation is a potential complication of chronic infection.

• The case does not by itself establish cholesteatoma.



Case exercise: Keratin-containing cyst

A middle-ear cyst associated with chronic otitis is lined by keratinizing 
squamous epithelium and contains amorphous keratin debris.

What lesion does this support, and what behavior must still be considered?



Case interpretation: Cholesteatoma

Epithelial cyst containing keratin

• The described lesion is characteristic of cholesteatoma.

• It is nonneoplastic.

• Progressive enlargement can nonetheless erode ossicles, labyrinth, bone, or soft tissue.



Case exercise: High-risk host context

An individual with diabetes develops P. Aeruginosa otitis media with 
destructive extension into neighboring tissue.

Which unusually aggressive pattern is specifically highlighted?



Case interpretation: Aggressive infection

Diabetes, P. Aeruginosa, tissue destruction

• An especially aggressive P. Aeruginosa pattern in diabetes.

• Its potential for wide spread is emphasized.

• The source calls the destructive pattern necrotizing otitis media.



Three processes, three central mechanisms

Process Principal mechanism Key consequence

Acute otitis media Viral onset ± bacterial superinfection
Serous or suppurative 
inflammation

Chronic otitis media Recurrent attacks with failed resolution Perforation and contiguous spread

Cholesteatoma Epithelial cyst formation (proposed)
Keratin accumulation, rupture 
reaction, erosion



Map the whole progression

Viral → serous
Bacterial → 
suppurative

Recurrence → 
chronic

Cystic / erosive 
sequelae

Synthesis of multiple possible transitions; Cholesteatoma is not inevitable.



High-yield distinctions

• Serous exudate is the typically described initial viral response; Bacterial infection may 
make it suppurative.

• Chronic disease follows recurrent, unresolved acute episodes and has a broader 
microbial spectrum.

• Chronic infection may extend into mastoid and intracranial compartments.

• Cholesteatoma is a nonneoplastic epithelial cyst with keratin and erosive potential.



Check understanding

• Why does “nonneoplastic” fail to exclude local tissue destruction?

• Name two alternative proposed mechanisms of cholesteatoma formation.

• List the named sites of extra–middle-ear extension in chronic infection.

• What host–pathogen combination is associated with necrotizing spread?



Core pathological reasoning

Link the initiating inflammatory process to the tissue 

response, then to the anatomic complication.

• Acute disease: exudate and bacterial superinfection.

• Chronic disease: unresolved injury and tissue spread.

• Cholesteatoma: epithelial cyst, keratin debris, rupture response, and erosion.
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