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Learning outcomes

• Explain keratinizing squamous metaplasia in the nipple duct and its anatomic 
significance.

• Trace obstruction, dilation, rupture, inflammation, fistula formation, and 
recurrence.

• Distinguish this process from common inflammatory mimics and outline 
source-supported treatment logic.



Index presentation: A recurrent subareolar lesion

Clinical vignette

• A patient presents with a painful, erythematous mass immediately beneath the 
areola.

• The same region has been drained previously; A tiny opening has appeared at 
the areolar edge.

• Which primary ductal epithelial abnormality can explain both the abscess-like 
mass and the fistula?



One disorder, several clinical names

Squamous metaplasia of lactiferous ducts

Recurrent subareolar abscess · periductal mastitis · Zuska disease

These names emphasize different aspects of a keratin-driven duct lesion; They 
are not separate Robbins entities.



The primary lesion arises in a nipple duct

Nipple / duct opening Deeper lactiferous duct

Expected transition

Simplified duct schematic — not a histologic specimen

The key abnormality is within the lactiferous duct near the nipple, not the terminal lobules.



A clinically inflammatory lesion can begin without infection

Altered duct 
epithelium

Keratin shed into 
lumen

Obstructed and 
ruptured duct

Sterile foreign-body 
inflammation

Primary keratin leakage can produce abscess-like inflammation; Bacteria may be 
secondary.



Breast inflammation: Etiologic framework

Cause category Illustrative source mechanism

Infectious Direct bacterial invasion in lactational mastitis

Foreign-body reaction Keratin spilled from a ruptured duct

Autoimmune / immune-mediated
Inflammatory disorders may have noninfectious 
causes

Inflammatory breast cancer can mimic inflammation and must be considered clinically.



Clinical identity: The central triad

Painful subareolar mass

Ductal keratinization → periductal inflammation → recurrence

A subareolar location, repeated episodes, and a possible skin fistula form a 
characteristic clinical pattern.



Normal anatomy: Duct opening at the nipple

Nipple / duct opening Deeper lactiferous duct

Expected transition

Simplified duct schematic — not a histologic specimen

The nipple duct normally transitions from a squamous surface to a glandular-lined duct.



The epithelial transition is anatomically important

Region Expected epithelial identity

Nipple surface Squamous epithelial differentiation

Duct beyond normal transition Nonkeratinizing glandular / ductal lining

Affected deep nipple duct
Abnormal extension of keratinizing squamous 
epithelium

Squamous differentiation is abnormal because it reaches well past the usual transition point.



Metaplasia changes differentiation, not location

Nipple / duct opening Deeper lactiferous duct

Abnormally deep transition

Simplified duct schematic — not a histologic specimen

The disease is defined by a shift toward keratinizing squamous differentiation deep within the duct.



The defining morphologic finding

Keratinizing squamous epithelium

Extends well into nipple duct beyond its expected transition

This histologic distribution is the key lesion; Inflammation alone is not the 
defining feature.



Keratin is produced within the duct

Nipple / duct opening Deeper lactiferous duct

Retained keratin

Cells shed material into lumen

Simplified duct schematic — not a histologic specimen

Metaplastic cells shed keratin into a narrow luminal pathway not designed to clear this material.



Trapped keratin becomes an obstructing plug

Nipple / duct opening Deeper lactiferous duct

Retained keratin

Obstructing luminal plug

Simplified duct schematic — not a histologic specimen

Retained keratin can form a plug and block the involved nipple duct.



Obstruction sets up ductal dilation

Deep squamous 
metaplasia

Keratin 
accumulation

Luminal plug
Progressive duct 

dilation

The duct becomes enlarged because material remains trapped proximal to the 
obstruction.



Dilation precedes duct rupture

Nipple / duct opening Deeper lactiferous duct

Retained keratin

Duct distention

Simplified duct schematic — not a histologic specimen

Eventual rupture of the distended, keratin-filled duct.



Rupture transfers keratin to the interstitium

Nipple / duct opening Deeper lactiferous duct

Retained keratin

Keratin escapes into tissue

Simplified duct schematic — not a histologic specimen

The major inflammatory stimulus is keratin escaping into adjacent periductal tissue.



Extravasated keratin acts as a foreign material

Duct wall disruption Keratin outside duct
Tissue reaction to 

debris

Chronic 
granulomatous 
inflammation

The granulomatous response is explained by exposure of the interstitium to 
normally intraluminal keratin.



Granulomatous inflammation is mechanistically linked

Extravasated keratin

Intense chronic granulomatous reaction in surrounding tissue

The inflammatory infiltrate is a consequence of duct rupture, not evidence that 
an infectious organism necessarily initiated disease.



Why a painful erythematous mass develops

Obstructed duct
Rupture and local 

tissue injury
Intense periductal 

inflammation
Painful, red 

subareolar swelling

Clinical pain and erythema reflect the host inflammatory response to escaping 
keratin and tissue damage.



A localized abscess-like appearance can mislead

What the examiner sees What may underlie it

Tender subareolar swelling Periductal keratin-induced inflammation

Erythematous surface Inflammation beneath the areola

Recurrent drainage Persistent abnormal duct lining and fistula

A bacterial abscess phenotype does not establish bacteria as the initiating cause.



Chronic injury produces fibrotic traction

Repeated keratin 
leakage

Chronic 
inflammatory 

episodes
Periductal scarring

Traction on adjacent 
structures

Fibrosis explains changes in nipple contour after recurrent disease.



Acquired nipple inversion is a mechanical sequel

Nipple

Areola

Affected duct

Nipple–areolar muscle region

Scar traction can invert nipple

Inflammation and scar contraction can pull the nipple inward.

Schematic relationships; Simplified and not drawn to scale



A subareolar fistula follows a characteristic route

Nipple

Areola

Affected duct

Nipple–areolar muscle region

Fistula tract

In recurrent cases a tract can course beneath nipple smooth muscle toward the skin.

Schematic relationships; Simplified and not drawn to scale



The fistula may open at the areolar edge

Nipple

Areola

Affected duct

Nipple–areolar muscle region

Fistula tract

Skin opening at areolar edge

The cutaneous opening at the edge of the areola rather than necessarily at the duct orifice.

Schematic relationships; Simplified and not drawn to scale



From duct injury to external opening

Deep ductal 
keratinization

Obstruction and 
rupture

Repeated periductal 
inflammation

Subareolar fistula to 
skin

The skin opening is the external expression of a deeper ductal process.



Recurrence reflects a persisting anatomic driver

Abnormal keratinizing duct Keratin plug

Rupture / inflammationTemporary drainage

Drainage may empty a collection while the metaplastic duct epithelium persists.



The disease also occurs in males

Common in females

Also reported in males

Clinical suspicion should not be restricted exclusively to female patients.



Smoking is a prominent association

More than 90%

Of affected individuals are smokers in the Robbins account

This is a reported association from the textbook, not proof that smoking alone is 
sufficient to cause the lesion.



Proposed tobacco-related epithelial mechanism

Toxic substances in 
tobacco smoke

Proposed relative 
vitamin A deficiency

Altered duct 
epithelial 

differentiation

Keratinizing 
squamous 
metaplasia

This mechanism as a suggestion; Do not treat it as established causality.



Separate observation from mechanistic hypothesis

Source-supported observation Interpretive status

Strong smoking association Descriptive observation

Relative vitamin A deficiency Proposed association / mechanism

Tobacco toxicity alters differentiation Hypothesized causal pathway

Keratin plugs and duct rupture Described pathologic sequence

Association, hypothesis, and direct morphology carry different levels of evidence.



Conceptual anatomy of a keratin-plugged duct

Nipple / duct opening Deeper lactiferous duct

Retained keratin

Obstructing luminal plug

Simplified duct schematic — not a histologic specimen

This is an original vector schematic; No microscopic specimen is depicted.



Morphology is a sequence, not one static lesion

Deep metaplasia Keratin retention
Duct dilation / 

rupture
Granulomatous 
inflammation

Scarring / fistula

Different tissue samples can capture different stages of the same pathophysiologic process.



Recognize the primary epithelial abnormality

Core microscopic observation Meaning

Keratinizing squamous epithelium Abnormal duct differentiation

Extension into deep nipple duct Beyond the usual squamous transition

Accumulated keratin in lumen Potential obstructing substrate

The original textbook diagram is not reproduced; These are source-described features.



Identify the material that plugs the lumen

Nipple / duct opening Deeper lactiferous duct

Retained keratin

Cells shed material into lumen

Simplified duct schematic — not a histologic specimen

The retained luminal material is desquamated keratin—not the thick secretions defining duct ectasia.



Rupture creates a periductal reaction

Nipple / duct opening Deeper lactiferous duct

Retained keratin

Keratin escapes into tissue

Simplified duct schematic — not a histologic specimen

A ruptured keratin-containing duct links luminal pathology to tissue-level inflammation.



Inflammatory morphology depends on chronology

Early obstruction Keratin escape
Chronic 

granulomatous 
response

Recurrence
Possible acute 

bacterial 
component

Chronic foreign-body-type inflammation as primary and anaerobic superinfection in some 
recurrent lesions.



Secondary anaerobic infection can supervene

Persisting damaged 
duct

Repeated local 
inflammation

Secondary anaerobic 
infection

Superimposed acute 
inflammation

Not all abscess-like lesions begin as bacterial infections; Bacteria become relevant 
when secondary infection develops.



Primary versus secondary events

Primary disease process Possible secondary consequence

Deep keratinizing metaplasia Duct blockage and dilation

Duct rupture Chronic granulomatous response

Persistent duct abnormality Recurrences and fistula

Recurrent diseased area Secondary anaerobic infection

Identifying the initiating lesion changes management logic.



Clinical presentation is anatomically focused

• Painful, erythematous mass typically centered beneath the nipple–areolar 
complex.

• Recurrent episodes can culminate in a fistulous opening at the areolar margin.

• Inflammatory scarring may pull the nipple inward and cause acquired 
inversion.



Initial and recurrent disease are not identical

First recognized episode Recurrent episodes

Tender, red subareolar mass Repeat inflammation in same region

May resemble a simple abscess Fistula is more likely to emerge

Underlying duct disease may be occult Fibrotic traction / nipple inversion may develop

Recurrence raises the importance of a persisting ductal lesion.



The broader differential includes lactational mastitis

• Lactational acute mastitis typically occurs during the first month of 
breastfeeding.

• Nipple cracks and fissures permit bacterial entry into breast tissue.

• Staphylococcus aureus is the usual organism; Streptococci are less frequent.



Why lactational mastitis becomes inflamed

Breastfeeding with 
nipple fissures

Bacterial entry
Local infection 
within breast

Pain, erythema, 
often fever

This infectious portal-of-entry mechanism differs from metaplasia-driven keratin 
retention.



Compare mechanisms: Duct metaplasia vs mastitis

Feature Squamous metaplasia Lactational acute mastitis

Initiating event Keratinizing ductal differentiation Bacterial entry via nipple injury

Typical setting Recurrent subareolar lesion Early breastfeeding

Inflammatory driver Keratin extravasation Bacterial infection

Possible extension Fistula and scarring Abscess or spreading cellulitis

Features reflect Robbins descriptions, not a stand-alone diagnostic rule.



Duct ectasia is another periareolar mimic

• Often presents as a palpable periareolar mass with thick white nipple 
secretions.

• Pain and erythema are uncommon in the Robbins description.

• More typical in multiparous females in the fifth or sixth decade.



Duct ectasia has a different luminal substrate

Squamous metaplasia Duct ectasia

Keratinizing epithelium within nipple duct Ectatic duct with inspissated secretions

Obstructing keratin plug Secretions and lipid-laden macrophages

Keratin rupture → granulomatous response Secretions / cholesterol → chronic inflammation

Both may produce fibrosis and retraction, but their mechanisms differ.



Smoking helps separate these duct disorders

Feature Squamous metaplasia Duct ectasia

Cigarette-smoking association Strong (>90% smokers) Not associated with smoking

Frequent major symptom Painful red subareolar mass Mass with thick white discharge

Characteristic process Deep squamous keratinization Dilated secretion-filled ducts

Smoking history is supportive context, not a substitute for clinicopathologic assessment.



A swollen erythematous breast is not always benign

Inflammatory breast carcinoma

An important clinical mimic of inflammatory disorders

Robbins specifically warns that inflammatory breast cancer should be 
considered in females with an erythematous, swollen breast.



Cancer exclusion is an independent diagnostic duty

Inflammatory breast 
presentation

Clinical assessment
Appropriate breast 

imaging
Tissue sampling 
when indicated

Chapter context supports combined clinical, imaging, and biopsy evaluation of 
symptomatic breast disease; A benign-looking story does not eliminate cancer.



Clinical contrasts: Avoid single-feature diagnosis

Entity Clinical discriminator in source

Squamous duct metaplasia Recurrent painful subareolar lesion ± fistula

Acute lactational mastitis Breastfeeding-associated infection, often fever

Duct ectasia White secretion; Pain / erythema uncommon

Inflammatory breast cancer Can mimic breast inflammation; Must be considered

This is a teaching comparison, not a formally validated diagnostic scoring system.



Why simple incision and drainage may fail

Incise and drain 
collection

Immediate cavity 
decompression

Keratinizing lining 
remains

New obstruction and 
recurrence possible

Robbins explicitly identifies persistent metaplastic epithelium as the reason 
recurrence is common after simple drainage.



Antibiotics treat a secondary component

Secondary bacterial infection

Antibiotics have a therapeutic role when it is present

Antimicrobial therapy does not itself remove the keratin-producing epithelium.



Definitive surgery targets the disease-bearing anatomy

Nipple

Areola

Affected duct

Nipple–areolar muscle region

Fistula tract

En bloc resection field

En bloc removal of the affected duct and contiguous fistula tract is curative in most cases.

Schematic relationships; Simplified and not drawn to scale



Why duct-and-fistula excision is logical

Persistent abnormal 
duct epithelium

Remove involved 
duct

Remove connected 
fistula tract

Break the 
recurrence pathway

Eliminating both the keratin source and contiguous tract addresses the cause 
rather than only draining its consequence.



Management decisions follow pathogenesis

Recurrent subareolar inflammatory lesion Identify the characteristic site and history

Assess for cancer / other mimics Clinical assessment, imaging, biopsy as indicated

Determine if superinfection is present
Antibiotics are relevant when bacterial infection 

coexists

Address persistent duct lesion En bloc duct and fistula excision is usually curative

This is a conceptual teaching pathway derived, not a formal clinical guideline.



Case exercise: A first subareolar episode

Clinical vignette

• A patient presents with a painful, red mass directly beneath one nipple.

• The initial impression is bacterial abscess, but there is no evidence here 
establishing primary infection.

• Name the epithelial change and trace the two steps that produce tissue 
inflammation.



Case reasoning: First episode

Keratinizing 
squamous 
metaplasia

Keratin plugs the 
duct

Duct dilates and 
ruptures

Keratin provokes 
inflammation

The chain accounts for a painful abscess-like mass without requiring primary 
bacterial infection.



Case exercise: Recurrent lesion with fistula

Clinical vignette

• The same patient returns after repeated incision and drainage of a subareolar 
collection.

• A tract now opens at the areolar edge and the nipple is retracted.

• Explain why drainage alone is insufficient and which anatomic structures 
definitive surgery should address.



Case reasoning: Prevent another recurrence

Persistent 
keratinizing duct 

lining

Recurrent 
obstruction / 

rupture
Fistula and scar

Remove involved 
duct with 

contiguous tract

Nipple inversion reflects traction by scarring; Recurrence reflects the underlying 
metaplastic duct.



Microscopy challenge: What establishes the lesion?

Most discriminating pathologic observation?

A. Granulomatous inflammation somewhere in the breast

B. Keratinizing squamous metaplasia extending deeply into the nipple duct

C. An abscess cavity without an identifiable ductal abnormality

Discussion / instructor answer is in speaker notes.



Mechanism challenge: Order the events

Which sequence is source-consistent?

A. Bacterial infection → squamous metaplasia → keratinization in every case

B. Deep squamous metaplasia → keratin plug → rupture → granulomatous inflammation

C. Duct ectasia → vitamin A excess → fistula

Discussion / instructor answer is in speaker notes.



Differential challenge: Identify duct ectasia

Which feature favors duct ectasia rather than Zuska disease?

A. Thick white nipple secretions with pain and erythema uncommon

B. Recurrent areolar-edge fistula after keratin duct obstruction

C. Strong smoking association with deep ductal squamous keratinization

Discussion / instructor answer is in speaker notes.



Synthesis: The four indispensable links

Squamous 
metaplasia

Keratin obstruction
Duct rupture / 
inflammation

Recurrence if duct 
persists

Clinically: Recurrent painful subareolar mass; Sometimes fistula and nipple 
inversion. Definitive management addresses the ductal source.



Reference and source limitations

• Robbins, Cotran & Kumar. Pathologic Basis of Disease. 11th ed. Elsevier; 2026.

• Primary teaching section: Squamous Metaplasia of Lactiferous Ducts; related context: 
Inflammatory Disorders, Acute Mastitis, and Duct Ectasia.

• Original textbook image was not available for authorized insertion. All anatomy and 
mechanism illustrations are original editable schematics, not pathology specimens.

• Original chapter PDF was unavailable for image-level verification; extracted Markdown 
and topic-unit source were reviewed.
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