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Abstract
Any disease that leads to impaired bile flow or impaired bile salt metabolism results in cholestasis. There 
are several causes of the disease related to intrahepatic or extrahepatic anatomical locations, to whether 
the disease is acute or chronic, to whether or not hepatocellular damage occurs, and to whether or not the 
condition is primary or secondary. The large number of entities that must be considered in the differential diag-
nosis of cholestatic diseases poses a major diagnostic challenge for both the clinician and the pathologist (1). 
This article establishes a diagnostic approach based on histologic patterns which emphasizes adult chronic 
cholestatic diseases. The next article will focus on the pediatric population.
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INTRODUCTION

It is important to remember that the liver uses active 
transport for secretion of bile salts from the canaliculi and 
through the hepatocellular slits. After being secreted, they 
attract the remaining components of the bile, especially 
sodium and water, by osmosis. This bile flow passes through 
a system of collection ducts. These are bile ducts that drain 
the bile in a circuit that surrounds the hepatocytes. They 
then form intrahepatic bile ducts until they reach the right 
and left hepatic ducts. This is the common bile duct that 
together with the cystic duct drains the bile stored in the 
gallbladder. They also constitute the choledochal ducts 
that lead into the second portion of the duodenum at the 
ampulla of Vater. These the bile solubilizes fats and vita-
mins helping with digestion and absorption of nutrients. 
Cholestasis may occur because of an injury to any of these 
regions: it is classified into intrahepatic and extrahepatic 
cholestasis. Tables 1 and 2 summarize some of the possible 

etiologies.  They occur with or without hepatocellular dam-
age and may be acute or recurrent. If the condition persists 
for more than 6 months, it is called chronic cholestasis 
(Tables 3 and 4). Cholestasis may occur during both adult-
hood and childhood.

The vast majority of cases of extrahepatic cholestasis can 
be resolved endoscopically, with radiological treatment or 
with invasive procedures, but intrahepatic cholestasis usually 
requires other kinds of therapies (Table 5). Clinical manifes-
tations result from the accumulation of bile in the parenchyma 
of the liver, in the blood and in tissues into which substances 
that physiologically contain bile can be excreted. Thus, some-
times metabolic dysfunction of bile acids is indirectly related 
to accompanying alterations in bilirubin metabolism. This 
results in jaundice of the skin and/or mucous membranes 
accompanied by choluria, acholia and hypocholia. Pruritus 
is a cardinal symptom in chronic cholestatic diseases. Other 
symptoms are manifestations resulting from bad absorp-
tion such as steatorrhea, deficient absorption of liposoluble 
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Table 4. Obstructive cholestasis

Obstruction in the 
ampulla of Vater 

Bile duct obstruction 

Inflammatory processes Biliary atresia 
Choledocholithiasis Choledocholithiasis 
Neoplasms: adenomas, 
papillomatosis, distal 
bile duct cyst, papillary 
adenocarcinoma

Neoplasms: cholangiocarcinoma, 
carcinoma in the head of the pancreas, 
gallbladder carcinoma, Mirizzi syndrome, 
distal bile duct cyst, Bilioma.

Parasites (e.g. ascaris) Strictures post surgery or post endoscopic 
biliary manipulation or radiological 
procedures. Ischemic injury. 

Gastric heterotopia Cysts and pseudocysts of the pancreas, 
chronic pancreatitis

Duodenal diverticulum Duodenal diverticulum

Table 5. Extra and intrahepatic forms of cholestasis.

Extrahepatic “obstructive” forms. Potentially surgically correctable: 
Biliary atresia 
Choledochal cysts 
Choledocholithiasis

Intrahepatic forms: 
Neonatal hepatitis
Decreased ducts: Alagille syndrome and sporadic 
Primary Sclerosing Cholangitis
Alpha-1 anti trypsin deficiency
Byler disease (PFIC I)
Inborn errors of metabolism
Cystic Fibrosis
Viral infections: CMV, ECHO, Herpes, Rubella 
Total parenteral nutrition
Endocrine disorders
Galactosemia
Septic Processes

vitamins, xanthomas, xanthelasma, coagulation disorders, 
osteopenia, osteoporosis and osteomalacia. Some of the 
biochemical alterations observed are hyperbilirubinemia, 
increased alkaline phosphatase, increased gamma-glutamyl, 
hypercholesterolemia and increased aminotransferases. We 

Table 1. Causes of intrahepatic cholestasis. 

Intrahepatic biliary obstruction 
Hepatocyte dysfunction: 

Primary biliary cirrhosis 
Primary Sclerosing Cholangitis (PSC)
IgG4-related sclerosing cholangitis 
Hereditary transport defects: ABCB4 or ABCB11 disease 
Viral Hepatitis 
Alcoholic and nonalcoholic steatohepatitis 
Cholestasis of pregnancy 

Biliary inflammation, recurrent pyogenic cholangitis 
Lithiasis 
Drugs 
Tumors
Infiltrative processes: amyloidosis, lymphoma, Langerhans cell 
histiocytosis or granulomatous diseases such as sarcoidosis 
Storage diseases 
Systemic infections  
Idiopathic adulthood ductopenia 
Graft-versus-host disease

Table 2. Frequent causes of extrahepatic cholestasis 

Acute suppurative cholangitis (obstructive) 
Choledocholithiasis 
Tumors: bile duct, pancreas 
Primary Sclerosing Cholangitis 
IgG4-related Sclerosing Cholangitis 
Biliary atresia 
Ischemic injury 
Cicatricial stenosis
Infections, inflammation 
Acute and chronic pancreatitis

Table 3. Etiology of acute and chronic cholestasis.

Without hepatocellular injury Con lesión hepatocelular 
Acute and Chronic Acute and Chronic 

Drugs  Drugs 
Mutations in bile salt transport Hepatitis 
Early bile duct obstruction Storage diseases
Sepsis Systemic infections
Tumors

must always check for viral diseases, especially hepatitis 
C and B, and rule them out before making a diagnosis. We 
also need the patient’s medical history regarding metabolic 
syndrome and intake of toxins such as alcohol or drugs. 
Diagnostic imaging may also help in the differential diagno-
sis of extra or intra hepatic cholestasis or even pinpoint the 
etiological diagnosis. However, it is sometimes necessary to 
perform a liver biopsy to determine the etiology of cholesta-
sis. It may also be necessary to check other parameters such 
as inflammatory activity and structural changes and linked 
pathologies and to establish whether there is progression 
of an already diagnosed pathology. This article emphasizes 
the most important and useful histopathological findings for 
especially for adult and infant populations. It emphasized 
performance of a joint analysis including a complete medical 
history and laboratory and imaging studies (2, 3, 4).
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HOW TO ASSESS CHOLESTATIC DISEASE 
HISTOPATHOLOGICALLY

In the earlier stages of cholestasis, changes are absolutely 
reversible and ultrastructural. Edema and periportal hepa-
tocytes (hydropic change) can be observed together with 
reinforcement of the cytoplasmic membrane, mitochon-
drial edema, megamitochondria and hypertrophy of the 
rough and smooth endoplasmic reticulum. As the lesion 
persists there may be noticeable microscopic changes.

The morphological changes we see in histopathologi-
cal studies are divided into those that are common to the 
majority of pathologies most diseases. Short physiopatho-
logical explanations and diagnostic approaches based on 
morphological patterns for each pathology are presented 
below. Finally, this article presents the diagnostic clues 
most frequently in pathological studies. 

We will see then, common observed changes in almost all 
acute and chronic cholestatic diseases which are presented 
at the hepatocellular, canalicular and ductal levels.

Hepatocellular damage is caused by the presence of bile 
salts retained within hepatocytes. One of the first symp-
toms of hepatocellular damage is edema which gives an 
image known as “cholate stasis”. This is a xanthomatous 
change located in the periportal or peri-septal areas which 
gives a clearer look at this area. We also observe Mallory-
Denk bodies, copper deposits and/or copper binding pro-
teins (Figures 1 and 2). 

Figure 1. H&E 20X. The image shows cholate stasis or xanthomatous 
change in ballooned liver cells located in zone 1 which have bile pigment 
in their cytoplasm.

Biliary stasis and loss of the tone of the pericanalicular 
microfilaments damage the canalicular membrane. This 
leads to damage of intercellular junctions that allows bile 
to enter the blood. This leads to bilirubinostasis that is first 

canalicular and then ductal. If the condition persists, it can 
lead to the formation of bile plugs (Figure 3) with serious 
duct or canalicular dilation accompanied by inflammation 
and accumulation of macrophages filled with lipids at the 
parenchyma (Figure 4).

Figure 2. H&E 20X. Periseptal hepatocytes (letter S indicates the 
septum) with presence of intracanalicular bile pigment (arrows).

Figure 3. H&E 40X. Cholestasis (brownish green pigment) in bile 
canaliculi (arrows) and bile plugs (double arrow).

Histochemical studies are very useful for determining 
whether differences in the brown pigment, sometimes very 
subtle differences, observed in the hepatocytes, really cor-
respond to bile pigment. For instance, Prussian blue iden-
tifies iron deposits while Ziehl-Nielsen stain differentiates 
liposfuscin pigment (positive staining) from bile pigment 
(negative staining) which can look very similar when rou-
tine stains are used.

In an attempt to help improve the bile flow secondary 
bile canaliculi proliferate into a maze of small angled irregu-

S
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lar ducts arranged in the periphery of the portal tracts. This 
ductular reaction is derived from periportal hepatic stem 
cell (HPSCs) that were first described a decade ago. This 
process reflects the interaction of autocrine and paracrine 
mediators that includes the release of cytokines such as 
interleukin 8 (5, 6). 

Figure 4. H&E 20X. Accumulation of foam cells or lipid loaded 
macrophages in the parenchyma.

Portal inflammation especially compromises the bile 
ducts with inflammatory cells permeating the epithelium. 
Degenerative changes occur including contour irregular-
ity, nuclear pseudostratification, hyperchromasia, and cell 
vacuolization. Occasionally, mitosis is observed (Figure 5). 
It is also essential to assess loss of bile ducts. It is considered 
that under normal conditions up to 7% of the hepatic arter-
ies are not accompanied by bile ducts, but if more than 50% 
of the portal bile ducts are absent with only the presence of 
their vascular structures, it is considered true ducts loss or 
ductopenia (Figure 6). Sometimes, in order to corroborate 
this, it is useful to perform immunohistochemical studies 
of cytokeratin 7 or 19 with which the bile ducts become 
evident when they are not clearly observed with hematoxy-
lin eosin or histochemistry. Later, when fibrosis starts, col-
lagen proliferation widens the portal spaces and periductal 
and periductular sclerosis develops (Figure 7). 

With this understanding of the general histopathological 
changes, and following the recommendations of Dr Jay H. 
Lefkowitch, we will describe the diagnoses of some of the 
more common cholestatic diseases based on morphologi-
cal patterns (7, 8).

The histologic pattern of “acute cholestasis” refers to 
occurrences that last from one day to a few days or weeks 
during which time we can observe four different patterns.

Figure 5. H&E 40X. Irregular bile duct surrounded by mononuclear 
inflammatory cells, intraepithelial lymphocyte permeation, 
vacuolization, nuclear hyperchromasia and light stratification of nuclei.

Figure 6. H&E 20X. Portal space with absence of bile duct.

Obstructive cholestasis

Obstructive cholestasis is caused by a mechanical impair-
ment of bile flow through large ducts including extra-
hepatic bile ducts, or through the perihilar ducts. We 
summarize some etiological examples in Table 4. It is 
morphologically translated into parenchymal cholestasis 
with biliary stasis located in zone 3 (perivenular). Three is 
bile pigment in hepatocytes and canaliculi, and sometimes 
there are Kupffer cells (Figure 7). Depending on the site of 
obstruction, it may compromise bile ducts, focal points in 
the liver, several liver zones or zones compromising large 
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areas of the parenchyma. These indications are in addition 
to the classic the portal triad including edema, ductular 
proliferation, inflammatory infiltrate (predominantly poly-
morphonuclear neutrophils) and acute cholangitis (Figure 
8). Sometimes it is mixed with lymphocytes or plasma cells 
as described in 1970 by Poulsen (9).

Figure 7. Masson’s trichrome, 20X. Ductal degeneration and portal and 
periductal fibrous expansion.

Figure 8. H&E 20X. Acute cholangitis. Bile duct with abundant 
polymorphonuclear neutrophils both intraepithelial and intraluminal.

Bile secretion caused by residual hepatocyte function 
usually persists, and bile circulates due to reabsorption by 
the capillaries at the tight intercellular junctions specifi-
cally in the periportal area. If the obstruction is incomplete, 
a ductular reaction without evidence of cholestasis can 
occur. This happens when the obstruction is segmented, 
the perihilar ducts are intact, or when a biliary stent has 
recently been placed.

Pure or soft cholestasis 

The characteristic feature of this type of cholestasis is the 
presence of bile inside the hepatocytes and/or bile canalic-
uli of the centrilobular region or zone 3 without significant 
portal or parenchymal alterations (Figure 9).

Figure 9. H&E 40X. Pericentral intracanalicular cholestasis

This pattern is characteristic of intrahepatic cholestasis 
observed in septic processes (caused by cytokines and 
endotoxins circulation) and in some cases of drug toxicity 
when functional bile flow impairment is found in lesion 
perfusion/reperfusion during liver transplant. It is also 
associated with hypoxia, ischemia, and mutations in the 
bile salt transport proteins. This occurs for example in 
progressive familial intrahepatic cholestasis, intrahepatic 
benign recurrent cholestasis and in some mitochondriopa-
thies (10, 11, 12, 13).

Intrahepatic bile duct diseases

The presence of interlobular bile ducts in the hepatic biopsy 
accompanied by arterioles of similar caliber are absolutely 
necessary for identification of this pattern. 

The classic example is Primary Biliary Cirrhosis (PBC).  
In its early stages we find bile duct damage secondary to 
inflammation of the epithelial cells of the interlobular 
ducts. This occurs together with cell marginalization of 
the intraepithelial lymphocytes, plasma cells and/or some 
eosinophils and leads to degenerative changes of the ductal 
epithelium with apoptosis, vacuolization and nuclear pseu-
dostratification which are characteristic of this condition 
(Figure 10) (14). 

VC
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nodular periphery. This occurs as the result of the mixture 
of periseptal edema and pseudoxanthomatous change.

Type 1 pattern: the presence of classical portal and/or 
periportal fibrosis
We observe Type 1 mainly when chronic obstruction of a 
large bile duct leads to expansion with portal fibrosis and 
portal to portal bridging. It is accompanied by ductular pro-
liferation although the interlobular bile ducts remain intact.

Typical examples are obstruction of large bile ducts by 
a tumor in the pancreatic head such as adenocarcinoma 
of the pancreatic head, biliary stricture and atresia of the 
extrahepatic bile duct. 

Type 2 pattern: periductal fibrosis with ductal abnormalities
The lesion is centered in the portal bile ducts as in primary 
sclerosing cholangitis with periductal fibro-obliterating 
lesions forming images of onion rings in both small and 
large ducts. Lesions Similar to those in other obstructive 
processes are also seen in secondary sclerosing cholangitis. 

Type 3 pattern: ductopenia and atypical ductal destruction
In chronic cholestatic diseases there is duct loss with or 
without ductular reaction and fibrosis which is very similar 
to Type 1. Lymphoid aggregates can also exist. Examples of 
these are PBC, PSC and toxic drug reactions.

We will now explain diagnostic clues from the purely patho-
logical point of view of the most famous adult disorders. 

PRIMARY BILIARY CIRRHOSIS (PBC)

Primary Biliary Cirrhosis is considered to be an idiopathic 
autoimmune disease that most often attacks middle aged 
women. The female to male ratio is 9-10:1. Before 30 years of 
ageit is rare and occurs with patient histories of other auto-
immune diseases such as thyroiditis, Sjogren’s syndrome, 
rheumatoid arthritis, Raynaud’s syndrome, keratoconjuncti-
vitis, and generalized compromise of the ductal epithelium 
of the salivary, lacrimal and pancreatic biliary glands.

Diagnosis is based on the combination of 3 criteria: bio-
chemical evidence of cholestasis especially increased levels 
of alkaline phosphatase for at least 6 months; presence of 
antimitochondrial antibodies (AMA) in titers of more than 
1:40 (present in 90-95% of patients); and histopathologi-
cal evidence of non-suppurative cholangitis with immune-
mediated destruction of small and medium caliber bile 
ducts. The expert consensus recommends that a diagnosis 
be based on the presence of at least 2 of these three criteria 
(Evidence Class I level B) (15, 16, 17).

The main problem for histopathological diagnosis is 
viewing the ductal lesions. Thus, if possible, it is advisable 

Figure 10. H&E 20X Epithelioid cell granuloma

Very similar changes occur in secondary duct lesions due 
to drug toxicity such as amoxicillin and in acute cell rejec-
tion following a liver transplant. Ductopenic diseases are also 
included on this pattern. There is loss of at least 50% of the 
bile duct portals. These diseases include “vanishing bile duct 
syndrome”, Allagille syndrome, idiopathic adult ductopenia 
and classic chronic cholestatic diseases such as primary bili-
ary cirrhosis and primary sclerosing cholangitis.

Hepatitis associated with cholestasis

In this pattern we observe the classical changes of hepatitis 
with lobular disarray, ballooning, apoptosis, lobular and 
portal inflammation. Cholestasis can be either inconspicu-
ous or mild, as in those described in viral hepatitis B and C. 
It is much more frequently observed in HVA and HVE. It 
can also be observed in some cases of alcoholic hepatitis, in 
drug-induced hepatitis and in autoimmune hepatitis.

Histological patterns of chronic cholestasis

This pattern develops as the result of prolonged cholestasis 
lasting for several weeks, months or for even longer periods. 
Large bile ducts are compromised and damaged including 
even the intrahepatic bile ducts similar to primary biliary 
cirrhosis (PBC) and intrahepatic and extrahepatic primary 
sclerosing cholangitis (PSC). These conditions may appear 
to be very similar in later stages.

Cholestasis progresses from centrilobular to panlobular 
with xanthomatous changes or cholate stasis in periportal 
and/or periseptal hepatocytes. There are copper deposits, 
and copper binding proteins Mallory-Denk bodies are 
present. The progression of these changes leads to biliary 
cirrhosis with irregular nodules and a halo effect which 
corresponds to clear appearance of the hepatocytes in the 
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with periseptal peripheral halos, xanthomatous change 
and copper deposits or of its binding protein.

Figure 11. H&E 40X. Serious portal inflammation with ductal 
compromise in Primary Biliary Cirrhosis

The histological lesions are divided into four stages of PBC 
(Table 6) (17). The staging is controversial, especially 
because values can be very heterogeneous and because 
various stages of the condition can coexist simultaneously. 
However, for most authors the presence bridging fibrosis 
has shown itself to be a poor prognostic sign.

Some subtypes of PBC have been described:
•	 Autoimmune Cholangitis or Negative Primary Biliary 

Cirrhosis AMA: The clinical, biochemical and patho-
logical profiles are very similar to those of classical 
PBC, but with negative AMA. This occurs in women 
who are slightly younger patient. In 10% of cases they 
are positive for ANA or ASMA. 

•	 Primary Biliary Cirrhosis with ductopenia. The clinical 
and biochemical profiles from a biopsy shows ductope-
nia with minimal inflammation and absence of florid 
duct lesion. 

•	 Primary Biliary Cirrhosis Syndromes overlapping with 
autoimmune hepatitis in both the clinical and histo-
pathological profiles.

When differential diagnosis of autoimmune hepatitis 
(AIH) is done can we favor a diagnosis of PBC? Here there 
are some clues to the diagnosis: 
•	 Both entities have predominant plasmacytic infiltration
•	 Apoptosis is negligible or absent in PBC
•	 Interface hepatitis is prominent in AIH 
•	 There is more lymphocytic cholangitis in PBC 
•	 Granulomatous cholangitis is very unusual in AIH 
•	 There is no ductopenia in AIH 
•	 Cirrhosis is biliary type in PBC

to obtain adequate samples of both the right and left liver, 
to have at least 10 to 15 portal spaces, to perform serial cut 
sections of hematoxylin & eosin and to use complete his-
tochemical stains including for copper and copper binding 
protein. It is also clear that the reasons that lead the clini-
cian to perform a liver biopsy are limited. It can be useful to 
establish a diagnosis in patients who are AMA negative, to 
confirm the diagnosis even with positive AMA, to exclude 
concurrent diseases such as steatohepatitis or overlap syn-
dromes (PBC plus autoimmune hepatitis or PBC with 
primary sclerosing cholangitis), to stage and to monitor 
disease progression or response to treatment (17).

In the early stages, changes are focused within the portal 
tracts. As the disease progresses we observe parenchymal 
effects of chronic cholestasis. Even the inflammation can 
cross the limiting plate, although it is minimal. In addition, 
it is difficult to distinguish PBC from chronic hepatitis and 
from necroinflammatory disease.

What should be taken into account? 

•	 Non-suppurative cholangitis, ductal destructive, 
characterized by inflammatory infiltrate especially of 
plasma cells, with lymphocytes, lack of eosinophils and 
macrophages in portal locations. 

•	 Florid duct lesions are indicated by three components: 
inflammation, ductal epithelial damage and disruption 
of the basal membrane of the bile duct. Interlobular bile 
ducts ranging from 40 to 80 μ in diameter are typically 
those which are compromised.

•	 Granulomatous cholangitis is the presence of granu-
lomas composed of epithelioid cells which are not 
necrotizing. They are usually poorly formed or pseu-
dogranulomas and are most often found in the portal 
tracts or surrounding the bile ducts that show degen-
erative changes (Figure 11). Occasionally there are 
granulomas and accumulation of lobular macrophages. 
Granuloma formation results from a complex interac-
tion of activated macrophages and potent chemotactic 
mediators that capture and perform differentiation, 
proliferation and accumulation of monocytes and T 
cells in the portal tract (18).

•	 In later stages we can observe the classic changes of 
periportal cholestatic disease with xanthomatous 
changes, copper deposits, coppers binding protein and 
sometimes Mallory-Denk bodies.

•	 Ductopenia is the final consequence of ductal destruc-
tion resulting from inflammation and granulomas. It is 
seen in stages 3 and 4.

•	 If there is already cirrhosis, it frequently is the biliary 
type with irregular nodules. Rarely the cirrhotic nod-
ules are quite rounded. They look like puzzle pieces 
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A liver biopsy is usually not necessary for diagnosis and, as 
in diagnosis of PBC, it has limited uses. It has being used to 
establish the diagnosis of small duct PSC especially when 
imaging studies are normal. It has also been used to discard 
concurrent diseases, to stage lesions, and to monitor pro-
gression and response to treatment (21, 22).

What histological changes should we look for? 

The initial damage from PSC requires examination of 
medium and large ducts greater than 100 μ in diameter 
which cannot be not seen in percutaneous biopsies. Besides 
looking for segmental lesions, we should look for the fol-
lowing in early stages:
•	 Pericholangitis and fibrous cholangitis: the presence 

of mild lymphocytic inflammatory infiltrate with occa-
sional eosinophils in the portal area. There are small 
numbers of fibrous, edematous stroma surrounding the 
bile duct (Figures 12 and 13).

•	 Lymphocytic infiltrate permeating the ductal epithe-
lium. It is variable in density and segmental.

•	 Degenerative changes in the ductal epithelium with 
stratification, cytoplasmic vacuolization, and detach-
ment of the epithelium from the basal membrane. 

•	 Concentric pipes of edematous fibrous tissue surround-
ing the ducts without obliterating them. This image is 
known as onion rings (Figure 14). 

•	 In the clinical context of chronic cholestasis, when 
ducts that appear to be normal are found with periduc-
tal fibrosis, we must look for lymphocytic cholangitis or 
duct damage in the serial sections of the biopsy.

Figure 12. H&E 20X. Periductal inflammation with mild epithelial 
degeneration. Suggestive of fibrosis around the bile duct.

In later stages, or as long as the lesion progresses, the fol-
lowing can be observed: 

Table 6. Staging of chronic cholestatic diseases.

Stages PBC PSC
Stage I Inflammation confined to the 

portal area (portal hepatitis) 
with or without florid duct lesion 

Periductal portal 
inflammation with minimal 
or no fibrosis

Stage II Progression of inflammation 
in periportal space (periportal 
hepatitis), extension to the 
parenchyma; it resembles to 
interface hepatitis

There is fibrous 
expansion of the portal 
tracts, with periductal 
fibrosis and inflammation

Stage III Architectural distortion with 
presence of numerous fibrous 
septae and ductopenia

Architectural distortion 
with fibrous septae, with 
portal-portal bridges and 
ductopenia

Stage IV Established cirrhosis with 
presence of regenerative 
nodules

Established cirrhosis with 
presence of regenerative 
nodules

PRIMARY SCLEROSING CHOLANGITIS (PSC) 

Primary Sclerosing Cholangitis is a chronic cholestatic dis-
ease in which there is immune-mediated inflammation and 
obliteration of segments of the intra and/or extra hepatic 
biliary tree. These are replaced by fibrous tissue gradually 
leading to the formation of multiple strictures of the bile 
duct until terminal liver disease and cirrhosis develop. In 
75% of cases both small and large ducts are compromised. 
In 15% only small ducts are compromised, and in 10% of 
cases only large ducts are damaged. PSC can occur at any 
age, but typically occurs after the fourth decade of life. It 
occurs slightly more often among men than among women. 
It is closely related to other autoimmune diseases such 
as chronic inflammatory bowel disease, ulcerative colitis 
(70%) and Crohn’s disease (5-10%). It is diagnosed before 
the first manifestation of PSC in 75 % of cases, but only 5% 
of patients with ulcerative colitis have PSC (19, 20).

Diagnosis of PSC has at least three criteria: 
1.	 A cholestatic biochemical profile
2.	 Magnetic Resonance Cholangiopancreatography 

(MRCP) shows changes characteristic of multifocal 
stenosis and segmental dilatation. This is very impor-
tant. This study has a sensitivity of 80% and specificity 
of 87%. Endoscopic retrograde cholangiopancreatogra-
phy (ERCP) can be helpful, but it is not often used or 
only used in special cases. 

3.	 Exclusion of all probable secondary causes such as bile 
duct obstruction due to tumors like cholangiocarci-
noma, metastasis, stones, IgG4-related cholangitis, 
recurrent pyogenic cholangitis, infections, ischemic 
cholangitis, trauma due to preliminary surgery of the 
bile duct, radiological biliary manipulation. Some of 
these and the many other causes can lead to terminal 
stages of Secondary Biliary Cirrhosis (20).
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Figure 14. Masson’s trichrome 10X. Periductal fibrosis in the form of 
onion rings, destruction of the ductal epithelium.

Several staging systems have been used, none of which 
have been fully established, but the one described by 
Ludwig is one of the best accepted (Table 6) (23). 

In differential diagnosis of autoimmune hepatitis (AIH) 
or primary biliary cirrhosis (PBC), should we suspect 
PSC? The key diagnostic features are:
•	 Plasmocyte infiltration is much greater in AIH than in 

PSC, but less than in PBC.
•	 Necroinflammation, interface hepatitis and apoptosis is 

negligible or non-existent in the PSC.
•	 There may be lymphocytic cholangitis in both, but it is 

greater in PSC.
•	 Fibrous Obliterative Cholangitis is not observed in 

AIH.
•	 Granulomatous cholangitis does not exist in PSC.
•	 There is no duct loss or ductopenia in AIH.
•	 Cirrhosis is biliary type in PSC and PBC. 

IGG4-RELATED CHOLANGITIS 

Systemic disease caused by IgG4 of unknown pathogenesis 
is characterized by infiltration of plasmocytes that react to 
IgG4 in immunohistochemical studies, infiltration of T 
lymphocytes and ductal fibrosis. It compromises numer-
ous organs especially the pancreas (autoimmune pancreati-
tis) and the bile duct (IgG4 cholangitis). It has high IgG4 
serum levels. Its clinical presentation is one of a chronic 
cholestatic disease, and radiological findings suggest a 
pancreatic neoplasm. Liver compromise can occur in two 
ways: mass formation in the hilar region resembling chol-
angiocarcinoma, and IgG4-related cholangitis resembling 

•	 Periductal fibrosis that progressively surrounds com-
promised bile ducts and even obliterates them as it 
becomes sclerotic fibrous tissue which replaces the 
duct (obliterative fibrosing cholangitis). 

•	 Destruction of the ductal epithelium due to fibrosis 
with epithelial atrophy or flattening of the epithelium 
and subsequent ductopenia.

•	 Cholangiectasias and cholangitic abscesses occur as the 
result of bile duct damage due to bile deposits. These 
conditions are very toxic to the epithelium and are usu-
ally accompanied by acute inflammation.

•	 Parenchymal changes associated with cholestasis, bili-
rubinostasis, ballooning, xanthomatous change, pres-
ence of Mallory-Denk bodies, copper deposits and 
copper binding proteins. Usually there is minimal or no 
injury to the limiting plate.

•	 Biliary cirrhosis with periseptal peripheral halos as 
described for PSC.

Figure 13. Masson’s trichrome 40X. Fibrosis around a bile duct with 
mild inflammation.

Unfortunately, none of these changes is pathognomonic 
of PSC. There are also segmental changes that require ade-
quate sampling and can occur in other etiologies such as 
bile duct obstruction from any cause, primary and second-
ary biliary cirrhosis, bile duct atresia, overlap syndromes, 
autoimmune hepatitis, graft-versus-host disease, and idio-
pathic adult ductopenia. Secondary sclerosing cholangitis 
is the terminal stage of entities such as autoimmune pan-
creatitis, IgG4-related cholangitis, eosinophilic cholangitis, 
AIDS cholangiopathy, recurrent pyogenic cholangitis and 
ischemic cholangitis. Thus, a joint analysis with a complete 
medical history and diagnostic imaging will always be 
indispensable.
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rosing cholangitis. Hepatol Baltim Md. 2010;51(2):660-78.

21.	 Burak KW, Angulo P, Lindor KD. Is there a role for 
liver biopsy in primary sclerosing cholangitis? Am J 
Gastroenterol. 2003;98(5):1155-8.

22.	 O’Leary JG, Pratt DS. Cholestasis and cholestatic syn-
dromes. Curr Opin Gastroenterol. 2007;23(3):232-6.
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primary sclerosing cholangitis producomg stenosis of the 
intra or extra hepatic bile duct. These entities must be con-
sidered in the differential diagnosis. IgG4 cholangitis is not 
associated with chronic inflammatory bowel disease. 

Identification of IgG4-Related Cholangitis is very diffi-
cult and requires a high level of suspicion. It responds favor-
ably and rapidly to treatment with steroids (24, 25). 

CONCLUSION 

Cholestatic processes are definitely a challenge for both 
the clinician and the pathologist. A biopsy is sometimes an 
important support for understanding and comprehensive 
management of patients, but the most important key to the 
correct diagnosis is adequate clinical pathology.
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