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Primary sclerosing cholangitis (PSC) is usually progressive to the end stage liver disease and
a common indication for liver transplantation (LT). We report two cases of liver explants with
PSC. Case 1 was that of a 35-year-old male who was admitted for 4 weeks because he had
jaundice. He had been treated several times without receiving a definite diagnosis during the
last 7 years because he was excreting dark urine. Case 2 was that of a 30-year-old female who
had taken a prednisolone for 6 years for treatment of ulcerative colitis. She also had stones and
underwent a cholecystectomy and choledocholithotomy 2 years ago. She had complained of
epigastric pain and febrile sensation for 2 months. In both cases, serum levels of aspartate
aminotransferase, alanine aminotransferase, alkaline phospatase, gamma glutamyl transpepti-
dase, and direct builirubin were elevated. Autoantibodies were not detected. Computerized
tomography scan and endoscopic retrograde cholangiopancreatography revealed hepato-
splenomegaly, stricture of intra- and extra-hepatic bile ducts, and beaded dilatation of the
intrahepatic bile ducts. Despite stent insertions and medication, another episode of jaundice
occurred in case 1 and cirrhosis finally developed in case 2. The histopathologic features of
liver needle biopsy specimens were nonspecific, while explant livers displayed periductal
fibrosis, ductopenia, and/or ductular proliferation, which are characteristic features for PSC.
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Primary sclerosing cholangitis (PSC) is a chronic cholestatic
disease of unknown etiology characterized by periductal inflam-
mation of intrahepatic and extrahepatic bile ducts with obliter-
ative fibrosis and duct loss.1,2 Its incidence is very rare,3 and it is
often progressive to the end stage liver disease. Because there is
no effective medical treatment and the results of the liver trans-
plantations (LT) for PSC are excellent, the LT remains the only
option for PSC patients with the end stage liver disease.4,5 PSC is
associated with chronic inflammatory bowel disease in 54-75%
of the cases,2 mainly with ulcerative colitis (UC) and rarely with
cholangiocarcinoma in about 10% of the cases.2

Although PSC is one of the most common indicators for the
performance of LT,6 cases of LT for PSC are rare in Korea.7 We
have experienced only two cases (0.38%) with PSC among a total
of 532 LT cases in Asan Medical Center during the last 7 years
(from July 1995 to April 2002). We report two cases of LT for
PSC, one of which have had UC as well as a previous surgery of
the extrahepatic biliary system. Clinicopathologic features of both
cases indicate that although characteristic histopathologic features
of PSC can easily be observed in explant livers, a clinicopatholog-

ic correlation including radiolographic findings is much more
important in the interpretation of histopathologic features of liver
needle biopsy specimens of PSC.

CASE REPORTS

Case 1

A 35-year-old male patient was admitted because he had recur-
rent jaundice which had developed 7 years before. He had been
treated for jaundice at other hospitals several times. However, a
definite diagnosis had not been made. On physical examination,
no abnormal findings such as an organomegaly or icteric sclera
were present. Family history was noncontributory. Abnormal
laboratory data were as follows: aspartate aminotransferase (AST),
103 IU/L; alanine aminotransferase (ALT), 129 IU/L; alkaline
phospatase (ALP), 1,528 IU/L; gamma glutamyl transpeptidase
( GT), 36 IU/L; total bilirubin, 6.1 mg/dL; direct builirubin,
3.9 mg/dL. Anti-HBs and anti-HBc antibodies were negative,
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while anti-HA IgG antibody was positive. Antinuclear, anti-
smooth muscle, and anti-mitochondrial antibodies were absent.
Computerized tomography (CT) scan, endoscopic retrograde
cholangiopancreatography (ERCP), and magnetic resolution
cholangiography (MRCP) revealed hepatosplenomegaly, stricture
of both intra- and extra-hepatic bile ducts and beaded dilatation
of the intrahepatic bile ducts (Fig. 1). Under the clinical diag-
nosis of PSC, a percutaneous liver needle biopsy was performed
and a stent was inserted into the common bile duct. Five months
after the stent insertion, the patient contracted jaundice and hep-
atomegaly. Eleven months after the first admission, he underwent
LT using a living, related donor liver.

The explanted liver measured 24×18×8 cm and weighed
2,059 gm. The external surface was greenish tan and smooth. The
cut surface was dark green, and showed irregularly dilated and
narrowed bile ducts (Fig. 2A). No cirrhotic change was detected.
Microscopically, the lined epithelial cells of the small septal bile
ducts were denuded, and fibro-obliterative scars formed by dense
hyaline collagen and prominence of the adjacent hepatic artery
branches were observed in most portal tracts (Fig. 3). However,
portal inflammation was mild. Neither granuloma nor lymphoid
follicles were present. Hepatic parenchyma displayed diffuse
cholestasis with no intralobular fibrosis. Large bile ducts in the
hilum showed marked chronic active cholangitis and periductal
fibrosis. It has been 2 months since the operation, and the patient
is doing well.

Case 2

This case is that of a 30-year-old female had epigastric pain
and febrile sensation for 2 months before she was presented to us.
She had been diagnosed with UC 10 years ago and has been treat-
ed with prednisolone for 6 years. She had undergone cholecys-
tectomy and choledocholithotomy 2 years ago because she had
cholelithiasis and choledocholithiasis. She has been treated for
epigastric pain. On physical examination, we found that the liver
had been palpated to the size of over 2 finger widths and the scle-
ra was icteric. Direct tenderness of the epigastric area was also
found. Laboratory data were as follows: AST, 343 IU/L; ALT, 113
IU/L; ALP, 1,051 IU/L; GT, 371 IU/L; total bilirubin, 3.8 mg/
dL; direct bilirubin, 1.4 mg/dL. Except for the anti-HBs antibody,
all antibodies like the anti-HBc and anti-HA antibodies, as well
as anti-nuclear, anti-mitochondrial, and anti-smooth muscle anti-
bodies, were absent. CT scan and ERCP represented hepatosp-
lenomegaly, irregularity and narrowing of the intrahepatic bile
ducts and dilatation of extrahepatic bile ducts with suspicious
periductal abscesses. Colonoscopy with biopsy and percutaneous
liver needle biopsy were performed. The mucosa from the cecum
to the rectum showed multifocal hemorrhagic spots and diffuse
erosion, and mucosal vascularity was decreased. The colonic biop-
sy specimen showed diffuse infiltration of chronic and acute
inflammatory cells and distortion of crypt architecture. Crypti-
tis was occasionally observed throughout the entire colon from

Fig. 1. In case 1, intrahepatic bile ducts are irregularly dilated and narrowed (arrow), displaying beaded appearance. (A; endoscopic ret-
rograde cholangiopancreatography, B; magnetic resolution cholangiography).
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the cecum to the rectum. In the liver biopsy specimens, portal
tracts were infiltrated with lymphocytes and plasma cells, and
bile ducts were focally surrounded by mild fibrosis or lost. Bile
ductular proliferation was accompanied by the ductopenia. The
patient was treated with ursodesoxycholic acid (UDCA) to reduce
the jaundice. One year after the first admission, liver cirrhosis with
ascites was developed. Seventeen months after the first admission,

she underwent the cadaveric LT.
The explanted liver measured 26.0×15.0×5.5 cm and weigh-

ed 1,534 gm. The external surface was brownish tan and nodular.
The cut surface displayed variably sized cirrhotic nodules and
markedly dilated bile ducts (Fig. 2B). Microscopically, the liver
displayed cirrhotic nodules, mild portal inflammation and duc-
topenia of septal bile ducts with periductal fibrosis. Neither

Fig. 3. A septal bile duct with denuded lining epithelial cells is surrounded by dense hyaline collagen (arrow) (A). In the portal tracts, duc-
tular proliferation is associated with fibro-obliteration of a bile duct (B) (Inlet; Immunohistochemical staining for cytokeratin 7).
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Fig. 2. Cut surface of explanted liver of case 1 is diffusely bile stained without no definite cirrhotic nodule formation (A). In case 2, the liver
is cirrhotic, showing large regenerating nodules (B). Bile ducts are irregularly dilated in both cases.
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granuloma nor lymphoid follicle was present. Five months after
the LT, liver enzymes were elevated and acute rejection was diag-
nosed in follow-up liver needle biopsy specimens. Steroid pulse
therapy was performed, and the liver enzymes were normalized.
It has been 10 months since the rejection treatment, and the
patient is doing well. 

DISCUSSION

PSC usually affects the extrahepatic bile duct and large intra-
hepatic bile duct. However, small intrahepatic bile ducts are also
involved. The radiologic and histologic findings are similar to
those of the secondary sclerosing cholangitis (SSC) which may
follow congenital biliary abnormalities, infectious or ischemic or
iatrogenic cholangiopathy, and sclerosing bile duct carcinoma.
The diagnostic criteria for PSC has been known as follows: 1)
absence of previous biliary tract surgery; 2) absence of chole-
docholithiasis; 3) diffuse involvement of the extrahepatic bile
ducts; 4) exclusion of cholangiocarcinoma.2 However, a propor-

tion of patients who have undergone repeated biliary surgeries
have had PSC and cholelithiasis and/or choledocholithiasis devel-
ops in a third of classic PSC cases.2 Therefore, the differential
diagnosis of SSC is very difficult to make. Case 2 had a history of
biliary tract surgery due to choledocholithiasis; however, absence
of bile canalicular cholestasis and ductular proliferation which
reflect the mechanical obstruction of biliary trees supports PSC.
Moreover, the association of UC favors the diagnosis of PSC rather
than that of SSC. 

The various factors responsible for SSC, including infectious,
ischemic, toxic, mechanical, and neoplastic conditions, have been
considered as causes of PSC. However, none has yet been virtually
implicated.2 Some evidences supposing that a genetic or immuno-
logic predisposition might be related to the occurrence of this
disorder has been provided. For example, PSC is closely associated
with HLA-B8 and DR3 phenotypes, humoral immune abnor-
malities such as hypergammaglobulinemia, increased circulating
immune complexes, and activation of the complement system,
and cellular abnormalities such as lymphocyte sensitization to bil-
iary antigens, an increased CD4:CD8 ratio of circulating T-cells,

Case No. Sex Age Chief complaint Associated disorder Tx.

1 M 45 Jaundice - Liver transplantation
2 M 27 RUQ pain - Medical Tx. & cholecystectomy 
3 M 46 Jaundice - Medical Tx. & cholecystectomy
4 M 35 Jaundice - Medical Tx. & cholecystectomy
5 F 48 RUQ pain - Medical Tx.
6 M 22 RUQ pain & jaundice - Medical Tx. with cholecystectomy & CBD resection
7 M 54 RUQ pain & pruritus - Medical Tx.
8 F 64 RUQ pain & jaundice - Medical Tx.
9 M 74 RUQ pain & jaundice - Medical Tx.

10 M 20 Jaundice with pruritus - Cholecystectomy & CBD resection
11 M 64 Jaundice with pruritus - Medical Tx.
12 F 27 Jaundice with pruritus - Medical Tx.
13 F 51 Jaundice with pruritus - Medical Tx.
14 F 80 Jaundice - Medical Tx.
15 M 30 Hematochezia UC Medical Tx.
16 F 14 Jaundice &diarrhea UC Medical Tx.
17 M 56 Pruritus - Medical Tx.
18 F 55 Jaundice with pruritus - Medical Tx.
19 F 41 RUQ pain & jaundice - Medical Tx.
20 M 62 Jaundice IRF Partial CHD resection
21 M 39 Diarrhea UC No mention
22 F 59 Hematochezia UC No mention
23 F 37 Jaundice UC Medical Tx.
24 F 58 Hemorrhagic diarrhea UC Medical Tx.
25 M 39 Diarrhea UC Medical Tx.
26 M 56 Jaundice - Medical Tx.
27 M 35 Jaundice - Liver transplantation
28 F 30 Epigastric pain UC Liver transplantation

Table 1. Documented cases of primary sclerosing cholangitis in Korea

No.: number, Tx.: treatment, RUQ: right upper quadrant, CBD: common bile duct, CHD: common hepatic duct, UC: ulcerative colitis, IRF: idiopathic
retroperitoneal fibrosis.
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and a predominance of T lymphocytes in the portal tracts.2,8 On
the basis of these genetic or immunologic predispositions, some
triggering antigens including virus or Helicobacter species has
been associated with PSC2 as with prmary biliary cirrhosis. In
view of frequent associations between UC and PSC, some com-
mon etiologic factors between two different disorders might be
present.2

In patients with PSC, the survival rate after LT is greater than
after extrahepatic bile duct resection or nonoperative biliary dilata-
tion with or without stenting.4 Gow et al.4 reported 1-year sur-
vival rates of 90-97% and 5-year survival rates of 80-85%. How-
ever, there are no guidelines for LT in cases with PSC because the
clinical courses of PSC patients are variable and the risk of cholan-
giocarcinoma development is unpredictable. Therefore, LT has
usually been considered even in PSC patients with no evidence
of cirrhosis as in case 1.

Gow et al.4 stated that recurrence of PSC after the LT is com-
mon, occurring in up to 20% of patients. However, it appeared
to have little effect on the patient’s survival rate. They added that
the survival rates of patients with recurrent PSC are similar to
those without the evidence of recurrences. However, Liden et al.5

proposed that the possibility of recurrence of PSC after LT is debat-
able because the pathologic findings suggesting recurrence are
indistinguishable from other events such as chronic rejection and
bile duct damage due to poor arterial blood flow.

A total of 28 cases of PSC, including the present cases, has been
reported in Korea since 1973 to the present (Table 1).7-20 Mean
age is 45.3 years, and the male to female ratio is 1.3 to 1. Most
of cases were treated medically, and three cases underwent LT.
Eight patients were associated with UC, and 1 patient was asso-
ciated with retroperitoneal fibrosis. Although follow-up periods
were short, however, 4 of 28 patients10,11,14,18 died of sepsis.
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