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Learning outcomes

e Define acquired ductopenia using Robbins’ portal-tract threshold.

e Explain how duct loss relates to intrahepatic cholestasis and hepatocyte injury.

e |dentify major etiologic settings and distinguish PBC, PSC, and other causes.

e Interpret schematic portal-tract findings and integrate them with clinical context.




Vanishing bile duct syndrome is an acquired lesion

e The term describes acquired loss of intrahepatic bile ducts.

e |ts defining tissue consequence is ductopenia.

e The syndrome is not restricted to a single etiology.

e An underlying cause must be sought rather than treating the term as an etiologic
diagnosis.




Ductopenia has a defined morphologic threshold
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Portal tract with duct Portal tract without duct Schematic — not microscopy

e Robbins: Bile ducts are absent in more than 50% of portal tracts.
e The criterion concerns portal-tract duct profiles, not large-duct strictures.




An injury pattern, not one particular disease
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e The etiology varies; The final morphologic pattern is shared.
e Mechanistic sequence is a conceptual synthesis of the supplied cholestasis material.
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Cholestasis: Functional consequence of impaired bile flow

e Cholestasis means retention of bilirubin and other bile solutes.
e [t may arise from impaired hepatic formation/secretion or from obstruction of bile flow.
e Acquired intrahepatic bile duct loss is one duct-centered pathway to cholestasis.




Normal portal tracts provide the key anatomical landmark

e A portal tract normally includes a portal
venous branch, a hepatic arterial branch,
and a bile duct profile.

e Bile duct evaluation requires
examination of the portal region rather
than only the lobular parenchyma.

Portal vein

Schematic: Portal-tract components; Not histology

Bile duct




Bile flows through a connected drainage pathway
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e Duct loss disrupts intrahepatic bile drainage.
e Large-duct obstruction is a distinct anatomical mechanism.
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Bile excretes several endogenous and foreign compounds

e Bilirubin is disposed of through bile after hepatocyte uptake and conjugation.
e Bile also carries excess cholesterol, xenobiotics, and trace metals.
e Cholestasis therefore affects excretory functions beyond bilirubin alone.




Bile salts support intestinal fat absorption

e Bile acids are conjugated with taurine or glycine to form bile salts.
e Bile acids act as detergents and form micelles with cholesterol and phospholipids.
e Impaired delivery of bile to the gut can produce fat malabsorption.




Cholestasis can originate at different anatomic levels

Intrahepatic

Extrahepatic / large duct

e Hepatocyte transport defects
e Inflammatory small-duct injury

e Acquired duct loss

e Mechanical duct obstruction
e Large-duct inflammatory strictures
e Upstream biliary dilation




A bile duct lesion differs from a hepatocyte secretion defect

Duct-centered injury Hepatocellular mechanism
e Inflammatory bile duct destruction e Defective formation or export of bile
e Loss of duct profiles on biopsy constituents
e Ductopenia is the defining finding in e Cholestasis may occur with ducts
VBDS preserved

e Do not infer duct loss from cholestasis
alone



Acquired duct loss differs from developmental duct paucity

Acquired VBDS Congenital / developmental
e Bile ducts are lost after their formation e Alagille syndrome includes paucity of
e Multiple secondary causes occur ducts
e Typical context includes drug injury or e JAG1 or NOTCH2 defects affect bile duct
immune disease development

e Often part of syndromic neonatal
cholestasis



A portal-tract count is central to interpretation
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Portal tract with duct Portal tract without duct Schematic — not microscopy

e For illustration: 4 of 12 portal tracts retain a visible duct; 8 lack one.
e This constructed example exceeds the >50% threshold.
e The diagram is not a human biopsy, diagnostic sample, or study dataset.




Sampling must be considered when judging ductopenia

e The threshold is expressed as a proportion of examined portal tracts.
e A small or unrepresentative sample can make the inferred proportion unstable.
e Report the observed duct profiles and sampling limitations explicitly.




Ducts and vascular structures should not be conflated

e A remaining artery or portal vein does
not establish preservation of an
accompanying bile duct.

e The critical question is whether a true
bile duct profile is identifiable in each
evaluable portal region.

Portal vein

Schematic: Portal-tract components; Not histology
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Duct destruction is distinct from ductular reaction

Loss of interlobular ducts Ductular reaction
e Fewer recognizable ducts within portal e Proliferation of reactive ductular
tracts structures at the interface
e Supports the ductopenic pattern when e Occurs in cholestatic / obstructive injury
widespread e Does not by itself exclude ductopenia

e Requires proportional assessment



Progression from bile duct injury to cholestatic damage
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The fundamental morphologic sign of cholestasis is bile pigment
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Simplified schematic — not a histologic specimen




Feathery degeneration reflects retained bile salts

e Hepatocyte swelling and a foamy cytoplasmic appearance can accompany cholestasis.
e These changes to intrahepatic bile salt accumulation.
e The finding is not specific for VBDS.




Cholate stasis is prominent in chronic biliary injury

e Periportal hepatocytes may exhibit feathery degeneration and Mallory hyaline.
e “cholate stasis” for this periportal injury pattern.
e The change can occur in chronic biliary diseases other than VBDS.




Bile pigment may be taken up by Kupftfer cells

e Rupture of dilated bile canaliculi allows bile to escape into tissue.
e Kupffer cells can phagocytose extravasated bile pigment.
e This is a consequence of cholestasis, not a direct measurement of duct loss.




Chronic cholestasis can culminate in fibrosis

e Persistent biliary injury and bile retention may accompany progressive fibrosis.
e Advanced cholestatic diseases can progress to biliary cirrhosis.
e Degree of fibrosis and the amount of duct loss answer different questions.




Conjugated bilirubin rises with impaired biliary excretion

e Conjugated hyperbilirubinemia occurs with bile duct injury or obstruction.
e Water-soluble conjugated bilirubin can be excreted in urine.
e Bilirubin fractionation helps frame the cholestatic process.




Jaundice is the visible consequence of bilirubin retention

e Jaundice causes yellow discoloration of skin and conjunctivae.
e Clinically evident jaundice at serum bilirubin levels above about 2—2.5 mg/dL.
e |ts presence indicates impaired bilirubin handling but is not specific for ductopenia.




Pruritus is an important cholestatic manifestation

e Pruritus is a recognized clinical feature of cholestatic liver disease.
e |t may occur with cholangiopathies such as PBC and PSC.
e |t does not distinguish among etiologies without additional clinical evidence.




Xanthomas and lipid abnormalities may accompany cholestasis

e Skin xanthomas reflect focal cholesterol accumulation.
e Hypercholesterolemia is reported in PBC.
e Such manifestations provide context for a prolonged cholestatic process.




Fat malabsorption connects hepatobiliary injury to nutrition

e Reduced bile-dependent fat absorption can lead to steatorrhea.
e Deficiencies of fat-soluble vitamins A, D, and K.
e These features indicate functional consequences of impaired bile flow.




Alkaline phosphatase and GGT indicate cholestatic injury

e Alkaline phosphatase and y-glutamyl transpeptidase are associated with apical hepatocyte
and bile duct membranes.

e Their serum elevations characterize a cholestatic biochemical pattern.

e Laboratory cholestasis alone does not prove bile duct disappearance.




Pathology and clinical chemistry answer different questions

Clinical and laboratory Tissue morphology
e Manifestations of retained bile e Presence or loss of bile ducts
constituents e Cholestatic changes in parenchyma
e Raised cholestatic enzymes e Inflammation and fibrosis; Etiologic clues

e Evidence of impaired bile excretion



VBDS has a broad etiologic spectrum

Toxic / drug-associated Drug-induced liver injury

Primary biliary cholangitis ® Primary sclerosing cholangitis

Immune / inflammatory Sarcoidosis

Infectious CMV, EBV ¢ COVID-19, HIV

Ischemic injury ® Hodgkin lymphoma / other hematolymphoid neoplasms e

Other acquired settings Graft-versus-host disease ® Chronic ductopenic allograft rejection




Drug-induced liver injury is the commonest setting

e Drug-induced liver injury as the most common context of VBDS.
e Many drug and toxin exposures can injure the liver by more than one histologic pattern.
e A clinical medication and supplement history is essential to etiologic interpretation.




Drug-induced cholestasis is not synonymous with VBDS

Drug-related cholestasis Drug-associated ductopenia
e Can appear as bland hepatocellular e Bile duct destruction can occur in
cholestasis cholestatic hepatitis
e May occur without major inflammation e Widespread loss defines the ductopenic
e Retained bile alone does not identify pattern

missing ducts e VBDS is a specific morphologic outcome



Cholestatic hepatitis can include bile duct destruction

e Robbins’ drug-injury table includes a hepatitis-with-cholestasis pattern.
e |t combines cholestasis with lobular necroinflammatory activity.
e Bile duct destruction may accompany this pattern, but is not universal.




Drug-associated injury may have delayed onset

e Drug-induced liver injury can manifest after weeks or months of exposure.

e |diosyncratic reactions are often unpredictable.

e Temporal evaluation should include recently introduced medications and nonprescription
products.




Multiple medications can produce cholestatic injury

e Antibiotics, phenothiazines, and statins with cholestatic hepatitis.

e Contraceptive or anabolic steroids may cause bland cholestasis.

e These examples illustrate injury patterns; They are not an exclusive list of VBDS-causing
agents.




PBC damages small intrahepatic bile ducts

e Primary biliary cholangitis is an autoimmune small-duct cholangiopathy.
e Lymphocytic injury targets interlobular bile duct epithelium.
e Progressive destruction can lead to loss of small intrahepatic ducts.




The florid duct lesion points toward PBC

e Portal inflammatory infiltrates may center
on injured bile ducts.

e Poorly formed epithelioid granulomas may
accompany duct destruction.

e The florid duct lesion is highly characteristic
of PBC, not of all VBDS.

Periductal inflammatory cells

Injured interlobular duct

Simplified schematic — not a histologic specimen




PBC duct loss is patchy early and more extensive later

e Early disease may involve only a minority of portal tracts.
e Disease progression can lead to ductopenia.
e The stage and distribution of a lesion influence what a biopsy captures.




AMA provides etiologic context in suspected PBC

e Antimitochondrial antibodies are characteristic of PBC.
e They target the E2 component of the pyruvate dehydrogenase complex.
e A small group of otherwise typical PBC patients are AMA-negative.




PSC predominantly produces fibrosing large-duct disease

e Primary sclerosing cholangitis causes inflammation and obliterative fibrosis.
e Major targets include extrahepatic and large intrahepatic bile ducts.
e |rregular narrowing and segmental dilation explain characteristic cholangiography.




Concentric periductal fibrosis characterizes PSC

e Progressive periductal sclerosis may form
an “onion-skin” pattern.

e Advanced injury can leave an obliterated
duct within a scar.

e This pattern describes PSC morphology
rather than a universal VBDS signature.

Narrowing duct lumen

Simplified schematic — not a histologic specimen




Large-duct PSC produces a beaded biliary tree
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e MRCP and ERCP demonstrate alternating narrowed and widened segments.
e This imaging pattern should not be confused with portal-tract ductopenia.




Small-duct PSC may lack large-duct imaging changes

e A subset of PSC affects smaller bile ducts despite normal ERCP/MRCP.

e This form can progress to typical large-duct PSC.

e Normal cholangiography therefore does not, by itself, exclude all small-duct
cholangiopathy.




Secondary sclerosing injury broadens the differential

e Longstanding obstruction, ischemia, drugs, and infections may produce sclerosing
cholangitis.

e Ketamine and certain infections among examples.

e A sclerosing pattern requires consideration of secondary etiologies.




Infections are recognized associations with duct loss

Viral infections listed by Cytomegalovirus (CMV) e Epstein—Barr virus (EBV) ¢ COVID-19 ¢ Human
Robbins immunodeficiency virus (HIV)




Ischemic bile duct injury is another acquired pathway

e |schemic injury among causes associated with VBDS.
e |schemia also appears among secondary causes of sclerosing cholangitis.
e Clinical context is required; Ductopenia alone does not prove an ischemic cause.




Sarcoidosis belongs in the ductopenia differential

e Sarcoidosis is explicitly listed among acquired disorders associated with VBDS.
e The named diagnosis and duct loss are distinct observations.
e Etiologic attribution should integrate clinical and histologic findings.




Hodgkin lymphoma is a notable neoplastic association

e Hematolymphoid neoplasms may be associated with ductopenia.
e Robbins particularly emphasizes Hodgkin lymphoma.
e Do not equate bile duct loss with direct neoplastic infiltration without evidence.




Graft-versus-host disease is a transplant-related setting

e Graft-versus-host disease among causes of bile duct loss.
e The association is noted particularly after bone marrow transplantation.
e The transplant history is central to interpreting the ductopenic pattern.




Chronic ductopenic rejection occurs in liver allografts

e Chronic ductopenic rejection as a cause of bile duct loss.
e This diagnosis specifically concerns the liver allograft setting.
e An allograft history changes the etiologic differential substantially.




Large bile duct obstruction creates a different pattern

Large-duct obstruction Ductopenic injury
e Upstream duct dilation e Ducts absent in >50% of portal tracts
e Portal edema, ductular reaction, e Multiple acquired small-duct injury
neutrophils settings

e May progress to secondary fibrosis e Clinical context is required for cause



Sepsis-associated cholestasis often preserves a different mechanism

Cholestasis of sepsis Vanishing bile duct syndrome
e Can show canalicular / ductular bile plugs e Acquired reduction of bile duct profiles
e Frequently mild hepatocyte injury and e Ductopenia criterion concerns portal
inflammation tracts
e Systemic infection provides setting e May arise from infection but is not

synonymous



Do not mistake Alagille syndrome for acquired VBDS

e Alagille syndrome is a developmental disorder with paucity of bile ducts.
e |t with JAG1 or NOTCH2 pathway mutations.
e Congenital syndromic features separate developmental paucity from acquired duct loss.




An etiologic review begins with the patient context
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e This is an educational integration framework, not a formal diagnostic guideline.
e The histologic pattern and the etiologic diagnosis are separate conclusions.




The biopsy report should describe what is demonstrable

e Specify the extent of bile duct loss in evaluable portal tracts.
e Describe cholestasis, ductular response, inflammation, and fibrosis if present.
e Separate morphologic observation from inferred clinical cause.




Constructed case: Prolonged cholestasis after a new medicine

Constructed teaching vignette

An adult develops a cholestatic biochemical pattern after starting a medication. Biopsy
assessment finds widespread absence of interlobular bile ducts.

What does the tissue pattern establish—and what must the clinical
history establish?

Discussion points

e The tissue pattern supports acquired ductopenia if the >50% criterion is met.
e The timing raises drug injury as a candidate cause; Attribution is not histologic proof.




Constructed case: Duct loss with a florid duct lesion

Constructed teaching vignette

A patient has cholestatic laboratory results and portal lymphocytic / granulomatous
destruction of small interlobular bile ducts.

Which etiologic pattern is particularly suggested?

Discussion points

e PBCis favored by characteristic florid duct lesions.
e Correlate with AMA and the rest of the clinicopathologic evaluation.




Constructed case: A beaded large-duct system

Constructed teaching vignette

A patient with inflammatory bowel disease has cholestasis; Magnetic resonance
cholangiography shows alternating ductal strictures and dilations.

Which distinct biliary diagnosis is suggested?

Discussion points

e The imaging pattern supports PSC.
e Large-duct beading and portal-tract ductopenia are different observations.




Constructed case: Duct loss after liver transplantation

Constructed teaching vignette

A liver allograft recipient develops chronic cholestatic dysfunction and histologic loss of
bile duct profiles.

Which cause must be considered in this setting?

Discussion points

e Chronic ductopenic rejection is an important cause in liver allografts.
e The case needs transplant-specific correlation beyond morphology alone.




Constructed case: Neonatal cholestasis and duct paucity

Constructed teaching vignette

An infant has persistent cholestasis, bile duct paucity, cardiac defects, and vertebral
anomalies.

Why should acquired VBDS not be the default label?

Discussion points

e The pattern suggests syndromic developmental paucity, as in Alagille syndrome.
e Acquired duct destruction and congenital failure of duct development differ.




Five distinctions that prevent diagnostic overreach

Pattern versus cause

Duct loss versus
cholestasis

Small versus large ducts

Acquired versus
developmental

Association versus
certainty

Ductopenia is a morphologic pattern; Etiology must be assigned
separately.

Bile retention does not alone demonstrate missing bile ducts.

Portal-tract loss and extrahepatic strictures are different
observations.

VBDS is acquired; Alagille duct paucity is developmental.

No single listed association proves causation in an individual case.




The pathology synthesis
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e Morphologic assessment establishes the ductopenic phenotype.
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References and source boundaries

e Robbins, Cotran & Kumar: Pathologic Basis of Disease, 11th edition (2026), Chapter 18:
Liver and Gallbladder.

e Primary passage: “Vanishing Bile Duct Syndrome,” printed page 782.

e Parent material used: cholestatic disease, drug injury, neonatal cholestasis, PBC, and PSC.

e |llustrations are original editable schematics; no diagnostic histology photographs were
supplied or reproduced.




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64

