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Ernest
• AP/CP PGY-1 at Yale New Haven Hospital
• Born in the Dominican Republic
• Went to Medical School at Instituto 

Tecnológico de Santo Domingo
• Had an early interest in Pathology
• Teaching Assistant for Chemistry, Physics, 

Neuroanatomy, Histology, etc.
• Worked at OraSure as a Formulations 

Specialist for about 3 years prior to 
residency.
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Clinical history
71-year-old woman, with a history of polycystic kidney disease 
and CKD stage V, and multiple admissions for cholangitis. 
• ERCP shows dilatation of the intra- and extrahepatic bile ducts. 

Stones removed.
• MRI shows multiple liver, and renal cysts, with a pancreatic cyst.
In March of this year, the kidney transplant team requested a liver 
biopsy, as part of the kidney transplant workup.
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Summary
• Liver biopsy: Bridging fibrosis with abnormal duct profiles, 

consistent with bile duct plate malformation (congenital hepatic 
fibrosis)
+

• Imaging: Multiple liver and kidney cysts, with a single pancreatic 
cyst

• Final impression: Fibrocystic liver disease, with liver and kidney 
cysts, and CHF in background liver.



Ductal Plate Malformation (6-7 wks)



Underlying pathophysiology: Ciliopathies
• Ciliopathies can affect motile or non-motile cilia
• Non-motile cilia are cellular sensory structures that direct the 

centrosome and the mitotic spindle during mitosis, and help 
maintain cell polarity/orientation
• Mutations in genes that involve non-motile cilia may disrupt cell 

polarity and orderly division, leading to cyst development and 
fibrosis



Fibrocystic liver diseases and polycystic liver
disease: Phenotype depends on the level of 
the involved ducts

• Peripheral intralobular <20 μm
• Interlobular ducts 20-50 μm
• Large ducts > 50 μm
• Extrahepatic bile ducts
• Not technically connected to ducts 

but arise from VM complexes

• von Meyenburg complex
• Congenital Hepatic Fibrosis
• Caroli disease/syndrome 
• Choledochal cysts 
• Autosomal dominant 

polycystic kidney disease/ 
polycystic liver disease (not 
necessarily part of fibrocystic 
liver disease classification)





Main genes

1. PKHD1 (fibrocystin)

2. PKD1 (polycystin 1)
7 other genes involved in its processing 
may lead to PCLD if varying severity in a 
dose dependant effect

3. PKD2 (polycystin 2)



Congenital Hepatic Fibrosis
• May exist in isolation or in combination with other manifestations of 

ciliopathy
• Caroli’s Disease vs C. Syndrome

• Caroli syndrome is the combination of Caroli disease with Congenital Hepatic Fibrosis 
(involvement of small and large intrahepatic ducts)

• Reports of adult polycystic liver disease with CHF
• Rarely, patients with choledochal cyst have CHF

• Presentation
• As portal hypertension in adults (without ascites)
• As kidney cystic disease in children
• Caroli’s and choledochal cyst also are more likely to have recurrent cholangitis, 

sepsis, and intrahepatic lithiasis
• 100-fold increase in risk of cholangiocarcinoma for DPM diseases



CHF vs. Cirrhosis: The distinction matters!
Congenital hepatic fibrosis

• Disease associations with 
kidney/liver cysts

• Better prognosis
• Histologically, collagen is dense and 

relatively uninflamed
• Bile duct profiles abnormal 

throughout the biopsy with 
papillary infolding

• Lobules lack cholestatic changes or 
significant inflammation

Cirrhosis

• Usual disease associations: Viral hepatitis, 
alcohol use, autoimmune liver disease, etc.

• Worse prognosis with liver failure
• Collagen is more “scar”-like, disorganized, 

inflamed
• Bile duct proliferation may or may not be 

prominent, but abnormal shapes are not 
expected

• Lobules may have cholestatic changes or 
inflammation











Caroli disease





Putting it all together…
• Radiology is an important adjunct in characterizing 

fibrocystic/cystic liver disease
• Liver and/or kidney cysts
• Caroli’s component

• Liver biopsy adds the CHF component



Caroli syndrome









Potential 
therapeutic 
approaches

PLD: somatostatin receptor 
inhibitors, AC5 inhibitors, 
VEGFR2 inhibitors, BRAF 
inhibitors, UDCA, pmTOR

CHF/CD: somatostatin 
receptor inhibitors, matrix 
metalloprotease inhibitors, 
PPARγ agonists, UDCA



Summary
• Duct plate malformation (fibrocystic liver disease) and cystic liver 

disease are manifestations of ciliopathies. 
• Fibrocystic liver disease usually presents with portal hypertension, 

with or without recurrent cholangitis, and increases the risk of 
developing cholangiocarcinoma 100-fold over the general 
population.
• Congenital hepatic fibrosis is characterized by a biliary pattern of 

fibrosis, with duct proliferation, abnormal duct profiles (papillary 
infolding), inspissated bile, and inconspicuous portal veins.
• Congenital hepatic fibrosis must be distinguished from cirrhosis on a 

liver biopsy due to the different disease associations and prognosis.
• Caroli disease is usually a radiologic diagnosis, but the role of the 

pathologist is to identify CHF, making it “Caroli’s syndrome”.
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