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Background. The present study was undertaken to
identify the clinicopathological differences between
sclerosing cholangitis with autoimmune pancreatitis
(SC-AIP) and primary sclerosing cholangitis (PSC).
Methods. We retrospectively compared the clinical,
cholangiographic, and liver biopsy findings between 24
cases of PSC and 24 cases of SC-AIP. Results. Patient
age at the time of diagnosis was significantly lower in
the PSC group than in the SC-AIP group. The periph-
eral blood eosinophil count was significantly higher in
the PSC group than in the SC-AIP group, but the serum
IgG4 level was significantly higher in the SC-AIP group.
Cholangiography revealed band-like strictures, beaded
appearance, and pruned-tree appearance significantly
more frequently in PSC, whereas segmental strictures
and strictures of the distal third of the common bile duct
were significantly more common in SC-AIP. Liver bi-
opsy revealed fibrous obliterative cholangitis only in the
PSC specimens. No advanced fibrous change corre-
sponding to Ludwig’s stages 3 and 4 was observed in
any of the SC-AIP specimens. IgG4-positive plasma cell
infiltration of the liver was significantly more severe in
SC-AIP than in PSC. Subsequent cholangiography
showed no improvement in any of the PSC cases, but
all SC-AIP patients responded to steroid therapy, and
improvement in the strictures was observed cholangio-
graphically. Conclusions. Based on the differences
between the patients’ ages and blood chemistry, chol-
angiographic, and liver biopsy findings, SC-AIP should
be differentiated from PSC.
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Introduction

Autoimmune pancreatitis (AIP) has recently been pro-
posed to be a disease entity characterized by the follow-
ing unique clinical, diagnostic imaging, and pathological
features: highest incidence in elderly men, pancreatic
enlargement, irregularly narrowed pancreatic duct
on endoscopic retrograde cholangiopancreatography
(ERCP), increased serum IgG and IgG4 levels, pres-
ence of serum autoantibodies, and lymphoplasmacytic
infiltration and fibrosis of the pancreas.'” AIP is often
associated with sclerosing cholangitis (SC).""

The cholangiographic findings in SC with AIP (SC-
AIP) and primary sclerosing cholangitis (PSC) are
similar."”"! Both SC and the pancreatic lesions in AIP
respond well to steroid therapy or biliary drainage,”™
whereas even when PSC is treated it remains a progres-
sive disease that involves the intra- and extrahepatic
bile ducts and leads to biliary cirrhosis. Since corticoste-
roid therapy is not effective against PSC, and liver trans-
plantation is the only effective treatment for end-stage
disease,"™° the differential diagnosis between SC-AIP
and PSC must be made before deciding on treatment.
In this study, we retrospectively evaluated the clinico-
pathological similarities and differences between SC-
AIP and PSC to facilitate making the differential
diagnosis.

Patients and methods

Between January 1982 and March 2005, 24 SC patients
met the criteria for PSC published in 2003." In brief,
cholangiography had revealed typical findings through-
out the biliary tree, and other causes of secondary
sclerosing cholangitis had been excluded. The other 24
patients met the revised proposal criteria for AIP estab-
lished by the Research Committee of Intractable
Diseases of the Pancreas' and had biliary involvement
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(SC-AIP) that mimicked PSC. The criteria for AIP
were (1) diffuse or segmental narrowing of the main
pancreatic duct with irregular wall on ERCP images and
diffuse or localized enlargement of the pancreas accord-
ing to imaging studies such as abdominal ultrasonogra-
phy (US), computed tomography (CT), and magnetic
resonance imaging; (2) an elevated serum ?y-globulin
level, IgG level, and/or IgG4 level, or the presence of
serum autoantibodies such as antinuclear antibodies
and rheumatoid factor; and (3) marked interlobular
fibrosis and prominent infiltration by lymphocytes and
plasma cells in the periductal area, occasionally with
lymphoid follicles in the pancreas. Fulfillment of crite-
rion 1 plus criterion 2 and/or 3 was required to make
the diagnosis of AIP. More than one-third of the entire
length of the pancreas was involved in all 24 SC-AIP
patients in the present study.

Liver biopsy was performed in all 24 PSC patients
and in eight SC-AIP patients. Nine of the 24 SC-AIP
patients underwent surgical treatment, and 15 SC-AIP
patients could be followed up. The follow-up period was
measured as the interval between the time of diagnosis
and the most recent follow-up examination.

Diagnostic imaging

Imaging studies, including US, CT, and ERCP, were
performed. Images of the pancreatic duct and biliary
tract were obtained by ERCP. The pancreas was evalu-
ated for swelling, and the bile duct wall and gallbladder
wall for thickening by US or CT, as described
previously.’

Cholangiogram scoring

Cholangiopancreatograms were obtained by the
routine procedure during ERCP in all 48 cases. The
cholangiograms were reviewed retrospectively by two
gastroenterologists without knowledge of the clinical
findings or outcomes. Diagnoses were made by
consensus.

Each cholangiogram was scored for specifically de-
fined characteristics, including stricture length, charac-
teristic findings, and site of the strictures, according to
Craig et al.” and Nakazawa et al."

In brief, strictures were classified and scored as fol-
lows: band-like stricture (1-2mm) (0 = absent, 1 = one
region, 2 = two or more regions); segmental stricture
(>3mm) (0 = absent, 1 = one site, 2 = two or more sites)
(Figs. 1 and 2); and long stricture with prestenotic dila-
tation (>10mm) (0 = absent, 1 = one site, 2 = two or
more sites). Band-like strictures and segmental stric-
tures were found in both the intrahepatic and extrahe-
patic ducts. Long strictures with prestenotic dilatation
were found only in the intrahepatic ducts. The charac-
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teristic findings of PSC were defined as the beaded
appearance of the bile ducts (short, annular strictures
alternating with normal or minimally dilated segments;
0 = absent, 1 = one site, 2 = two or more sites); pruned-
tree appearance (diminished arborization of intrahe-
patic ducts and pruning; 0 = absent, 1 = one site, 2 = two
or more sites); diverticulum-like formation (outpouch-
ing resembling diverticula, often protruding between
adjacent strictures; 0 = absent, 1 = one site, 2 = two or
more sites); shaggy appearance (mural irregularities,
producing a characteristic shaggy appearance without
stenosis; 0 = absent, 1 = <3cm in length, 2 = 3cm or
longer). Other stricture sites were scored as follows:
stricture in the hepatic hilar region (0 = absent, 1 =
>25% narrowing of the duct, 2 = 0%-25% narrowing of
the duct) and stricture in the distal third of common bile
duct (0 = absent, 1 = >25% narrowing of the duct, 2 =
0%-25% narrowing of the duct).

Histopathology and immunohistochemistry

The liver biopsy specimens from the eight SC-AIP pa-
tients and all 24 PSC patients were fixed in 20% forma-
lin and embedded in paraffin. The blocks were cut into
sections 3um thick, and the sections were examined af-
ter staining with hematoxylin and eosin, Mallory stain,
silver reticulin stain, Victoria blue stain for copper-
binding protein, and Perls’ iron stain. The histologic
findings in the liver biopsy specimens were evaluated
according to the Ludwig criteria.”’ The histopathology
was assessed by T.N. and E.H. without knowledge of
the clinical or biochemical data of the patients. The
immunohistochemical study was performed by the
avidin-biotin complex (ABC) method with reagents
provided by Vector Laboratories (Burlingame, CA,
USA). The antibodies used to identify the inflammatory
cells in the liver were CD4 antibody (1:100, Novocastra,
Newcastle upon Tyne, UK), CDS8 antibody (1:100,
Novocastra), IgG1 antibody (1:500, Binding Site, San
Diego, CA, USA), IgG2 antibody (1:500, Binding
Site), IgG3 antibody (1:500, Binding Site), and IgG4
antibody (1:500, Binding Site). After incubation with
antibody at 4°C overnight, biotinylated goat anti-
rabbit serum IgG (Vector) was used as the secondary
antibody, and immunoreactive deposits were visualized
with 3,3’-diaminobenzidine.

The numbers of immunohistochemically identified
CD4- and CD8-positive T cells and of 1gG1-, IgG2-,
IgG3-, and IgG4-positive plasma cells per high
power field (hpf) of the liver were counted. Five fields
of each specimen were analyzed per case, and the
degree of infiltration was graded as: 4 (severe,
2100/hpf), 3 (moderate, 230 to <100/hpf), 2 (mild, 210
to <30/hpf), 1 (slight, =5 to <10/hpf), or O (negative,
<5/hpf).
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Fig. 1. Endoscopic retrograde cholangi-
ography of a case of primary sclerosing
cholangitis. Multiple band-like strictures
(arrows) were observed

Fig. 2. Endoscopic retrograde cholangi-
ography in a case of sclerosing cholangitis
with autoimmune pancreatitis. Multiple
segmental strictures (arrows) in the intra-
hepatic bile ducts were observed
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Statistical analysis

The data were statistically analyzed by Student’s ¢ test,
the y-squared test, and the Mann-Whitney U test to
compare parameters. A P value of <0.05 was considered
statistically significant.

Results

Clinical features

Age, sex, initial symptoms, and associated diseases are
shown in Table 1. Patient age at the time of diagnosis
was significantly higher in the SC-AIP group than in the
PSC group (65.3 = 8.0 years vs. 41.0 £ 18.8 years, P <
0.0001). There was one peak in the age distribution of
the SC-AIP patients between 60 and 70 years of age,
but two peaks in the age distribution of the PSC pa-
tients, one in the second to third decade, and the other
between 50 and 60 years of age. Inflammatory bowel
disease was associated with PSC only and observed in
15 of the patients. Total colon-type ulcerative colitis was
diagnosed in 60% (9/15), and colitis with aphthae, ero-
sions, or erythema predominantly involving the right
side of the colon that could not be definitely diagnosed
as ulcerative colitis was observed in the other 40%
(6/15). None of the patients in this study had Crohn’s
disease. There was no evidence of chronic pancreatitis
with diffuse or segmental irregular narrowing of the
main pancreatic duct in any of the PSC patients. Type
2 diabetes mellitus was significantly more common in
the SC-AIP group [58.3% (14/24) vs. 8.3% (2/24), P =
0.0008]. Salivary gland swelling was detected only in the
SC-AIP group (Table 1). Biliary carcinoma was associ-
ated with PSC in three cases, and the diagnosis of both
was made simultaneously in all three cases (Table 1).

Table 1. Clinical features of SC-AIP patients and PSC patients
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Laboratory findings

The laboratory findings are shown in Table 2. The
serum bilirubin, transaminase, alkaline phosphatase
(ALP), and y-glutamyl transpeptidase (y-GTP) values
were elevated in both the SC-AIP group and the PSC
group, and none of the differences in these laboratory
values between the groups were significant. The periph-
eral eosinophil count was significantly higher in the PSC
group, and the serum IgG4 values were significantly
higher in the SC-AIP group (463 + 355mg/dl vs. 32 +
10mg/dl, P = 0.003). Antinuclear antibodies were posi-
tive in 80% of the SC-AIP patients and in 56% of the
PSC patients (Table 2).

Cholangiographic findings

The cholangiographic findings in the SC-AIP group and
PSC group are compared in Table 3. Band-like stric-
tures (Fig. 1), beaded appearance, pruned-tree appear-
ance, and diverticulum-like formations were found in
the PSC group alone. Shaggy appearance of the bile
ducts was significantly more common in PSC. Both seg-
mental stricture (Fig. 2) and stricture of the distal third
of the common bile duct were significantly more com-
mon in the SC-AIP group. Discriminant analysis did not
identify any significant factors.

The time course of the cholangiographic findings in
the SC-AIP group and PSC group is compared in Table
4. The cholangiographic changes in the PSC cases pro-
gressed during long-term follow up, but in the short
term in several cases, they either did not progress or
improved to some degree. The clinical course of the one
PSC patient whose cholangiogram showed improve-
ment was as follows. The patient was a 24-year-old man
whose cholangiogram showed multiple band-like stric-
tures in the intrahepatic bile duct and shaggy appear-

SC-AIP PSC Statistical
(n=24) (n=24) significance
Sex (male/female) 16/8 13/1 NS
Ages (years, mean + SD) (median) 65.3 £8.0 (65) 41.0 £ 18.8 (34) P < 0.0001
Duration of follow-up (months) 56 + 53 90 + 72 NS
Initial symptoms (yes/no)
Obstructive jaundice 16/8 6/18 P =0.004
Abdominal pain 6/18 8/16 NS
Associated diseases or symptoms (yes/no)
Chronic pancreatitis with diffuse 24/0 0/24 P <0.0001
irregular narrowing of the main
pancreatic duct
Diabetes mellitus 14/10 2/22 P < 0.0008
Salivary gland swelling 8/16 0/24 P < 0.007
Inflammatory bowel disease 024 15/9 P <0.0001
Biliary carcinoma 0/24 3/21 NS

SC-AIP, sclerosing cholangitis with autoimmune pancreatitis; PSC, primary sclerosing cholangitis; NS, not significant
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Table 2. Laboratory findings of SC-AIP patients and PSC patients

SC-AIP PSC Statistical
Parameter” (n=24) (n=24) significance
Total bilirubin (0.1-0.4 mg/dl) 48+52 28+74 NS
AST (13-33U/1) 97 £130 84 +£49 NS
ALT (6-30U/1) 120 £ 136 93+ 62 NS
ALP (115-359U/1) 839 + 854 1450 + 1140 NS
y-GTP (11-58 U/) 453 £ 548 500 £ 520 NS
Amylase (40-125U/1) 78 £58 64 + 58 NS
WBC (/mm’*) 5850 + 1170 7260 + 2740 NS
Eosinophils (/mm’) 284 £219 880 + 1040 P=0.013
v-globulin (g/dl) 1.6+ 1.0 13409 NS
IgG (8701700 mg/dl) 2270 + 1008 1876 + 712 NS
IgA (110-410mg/dl) 251+83 314 £ 165 NS
IgM (33-190 mg/dl) 126 £ 81 199 + 130 NS
I1gG4 (<135mg/dl) 463 + 355 32+ 10 P =0.003
Antinuclear antibody-positive 80% (12/15) 56% (10/18) NS

AST, aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline phosphatase;

v-GTP, y-glutamyl transpeptidase; WBC, white blood cell count
*Normal ranges are shown in parentheses

Table 3. Comparison between the cholangiograms of SC-AIP patients and PSC patients

SC-AIP PSC
Cholangiographic (n=24) (n=24) Statistical
findings (scores) no. of patients no. of patients significance
Band-like stricture (2/1/0) 0/0/24 8/8/8 P < 0.0001
Segmental stricture (2/1/0) 4/20/0 3/7/14 P =0.0009
Long stricture with prestenotic dilatation (2/1/0) 0/3/21 0/2/22 NS
Beaded appearance (2/1/0) 0/0/24 6/6/12 P < 0.0001
Pruned-tree appearance (2/1/0) 0/0/24 9/4/11 P <0.0001
Diverticulum-like outpouching (2/1/0) 0/0/24 1/2/21 NS
Shaggy appearance (2/1/0) 0/1/23 4/7/13 P =0.0009
Stricture of the bile duct in the hepatic hilar resion (2/1/0) 1/0/23 2/2/20 NS
Strictures of distal third of common bile duct (2/1/0) 9/14/1 1/2/21 P <0.0001

Table 4. Comparison between the time course of cholangio-
graphic changes and clinical course of SC-AIP patients and
PSC patients

SC-AIP PSC

Cholangiographic changes n=15 n=19
Progressive 1 15
No change 0 3
Improvement/remission 14 1

Clinical course n=15 n=24
No recurrence 14 1
Recurrence/progression 1 12
Liver failure 0 8
Death from biliary Ca 0 3

ance of the extrahepatic bile duct. He also had colitis
with aphthae, erosions, and erythema predominantly
involving the right side of the colon. The liver biopsy
specimen showed Ludwig’s stage 1 fibrosis. After four

and a half years of treatment with sulfadimethoxine, a
second cholangiogram showed slight improvement of
the band-like strictures, and the shaggy appearance in
the extrahepatic bile duct had completely resolved. The
serum IgG4 level was 32 mg/dl. By contrast, all SC-AIP
patients responded to steroid therapy, and their cholan-
giograms improved in every case but one. The excep-
tion was a case in which a cholangiogram showed
recurrence of the stricture, and a temporary increase in
the dose of oral prednisolone was required.

Thickening of the bile duct wall and gallbladder wall

Thickening of the bile duct wall was detected in all 24
SC-AIP cases (extrahepatic bile duct alone in 21 cases,
both the intra- and extrahepatic bile ducts in the other
three cases). Thickening of the bile duct wall was often
detected in segments with no abnormal findings on chol-
angiography as well as in the stenotic portion. Thicken-
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ing of the bile duct wall was also detected in all 24 PSC
cases (extrahepatic bile duct alone in 15 cases, intra- and
extrahepatic bile ducts in five cases, and intrahepatic
bile duct alone in three cases). The part of the bile duct
wall that was thickened usually corresponded to the
stenotic portion on cholangiography, but it was slightly
more difficult to detect thickening of the intrahepatic
bile duct wall than of the extrahepatic bile duct wall.
The echogenic pattern of thickening of the bile duct
wall was similar in both the SC-AIP and PSC patients.

Thickening of the gallbladder wall was observed in 15
of the SC-AIP patients (15/24, 63%), as opposed to in
only four of the PSC patients (4/24, 17%). The differ-
ence in prevalence was statistically significant (P =
0.0011).

Pancreatic changes

Diffuse or segmental enlargement of the pancreas was
detected in all SC-AIP patients with a narrowed main
pancreatic duct, but no abnormal findings were detected
by US, abdominal CT, or pancreatography in any of the
24 PSC cases.

Liver biopsy findings and immunohistochemical
findings

None of the liver biopsy specimens from the SC-AIP
patients showed advanced portal or periportal fibrosis,
corresponding to Ludwig’s stage 3 and stage 4, respec-
tively. Portal or periportal hepatitis consisting of plasma
cell and lymphocyte infiltration (8/8) was mild to
moderate and associated or not associated with lobular
hepatitis. Mild to moderate eosinophilic infiltration was
also observed. Duct and ductular proliferation (8/8)
with or without zone 3 cholestasis was also seen, but fi-
brous cholangitis (onionskin appearance) was detected
in only one of the liver biopsy specimens (Table 5).
The liver biopsy specimens from the PSC patients
showed stage 1 to 4 fibrosis (stage 1, two cases; stage 2,

Table S. Liver biopsy findings in SC-AIP patients and PSC
patients

SC-AIP PSC
(n=28) (n=24)
Ludwig’s stage
1 1 2
2 7 10
3 0 8
4 0 5
Fibrous cholangitis (onionskin 1/7 9/15
appearance) (yes/no)
Fibrous obliterative cholangitis 0/8 5119
(yes/mo)
Piecemeal necrosis (yes/no) 0/8 6/18
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ten cases; stage 3, eight cases; and stage 4, five cases)
(Table 5). Inflammatory infiltrates consisting of lym-
phocytes and plasma cells were mild to severe. Mild to
moderate eosinophil infiltration was also observed.
Duct and ductular proliferation was conspicuous. Fi-
brous cholangitis was observed in 38% (9/24) of the
PSC patients, and fibrous obliterative cholangitis in
21% (5/24). Piecemeal necrosis was observed in 25%
(6/24).

Immunohistochemically, there were no differences
between the SC-AIP group and the PSC group in the
numbers of CD4-positive and CDS8-positive lymphocyte
infiltrates. IgG4-positive and IgG1-positive plasma cell
infiltration was significantly more severe in the SC-AIP
group than in the PSC group (Table 6; Figs. 3 and 4).

Clinical course

Fourteen SC-AIP patients received steroid therapy, and
the other SC-AIP patient was followed up without ste-
roid therapy. All SC-AIP patients had a favorable out-
come without liver failure. The PSC patients, on the
other hand, had a progressive clinical course based on
the cholangiographic findings and/or histological find-
ings (Table 4). Eight of the 24 PSC the patients devel-
oped liver failure, and three other PSC patients died of
biliary cancer.

Discussion

The median age at the time of diagnosis of PSC in
Western countries has been reported to be in the fourth
decade.” The average age of the PSC patients at the
time of diagnosis in this study was 41 years, almost
the same as in Western countries. The average age of
the SC-AIP patients, however, was 65 years, signifi-
cantly higher than that of the PSC patients, and compa-
rable to that of AIP patients.”® Takikawa et al.”'
recently reported two peaks in the age distribution of
PSC patients in Japan: the first at the time of diagnosis
in the second to third decade, and the second between

Table 6. Immunohistochemical findings in the liver in SC-AIP
and PSC

Type of SC-AIP PSC Statistical
infiltrating cell (n=28) (n=11) significance
CD4 3.0£09 34+09 NS
CD8 33£08 35+05 NS
IgG1 2.0£0.6 12£0.9 P =0.048
1eG2 12+£0.8 1.0+£0.9 NS
1gG3 05£05 02+04 NS
IgG4 22+08 0.1+£03 P =0.002
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50 and 60 years of age, and the same two peaks in the
age distribution of PSC patients were observed in the
present study.

Inflammatory bowel disease was associated with PSC
alone in this study, and its frequency was 63% (15/24),
about the same as in Western countries.”>” Total colon-
type ulcerative colitis was observed in 60% (9/15) of the
15 PSC patients with inflammatory bowel disease, and
colitis with aphthae, erosion, or erythema predominant-
ly involving the right side of the colon that could not be
definitely diagnosed as ulcerative colitis was observed
in the other 40% (6/15). The latter type of colitis was
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Fig. 3A-E. Histological and immunohistochemical images of
a liver biopsy specimen of a patient diagnosed with sclerosing
cholangitis with autoimmune pancreatitis. A Moderate lym-
phoplasmacytic infiltration with eosinophils was observed
(hematoxylin and eosin staining). B IgG1 immunostaining.
C IgG2 immunostaining. D IgG3 immunostaining. E 1gG4
immunostaining. There were many IgG4-positive plasma
cells. Original magnification x50

considered consistent with the so-called colitis associ-
ated with PSC that has been proposed by several other
authors.” The SC-AIP in our study, however, was
never complicated by inflammatory bowel disease.
Hamano et al.’ reported finding a significant and spe-
cific elevation of the serum IgG4 level in AIP patients.
The serum IgG4 values in our study were significantly
higher in the SC-AIP patients than in the PSC patients,
and none of the PSC patients had an elevated 1gG4
level. Nakazawa et al.'”"' reported that an elevated
serum IgG4 level is a clinically significant means of
differentiating SC-AIP from PSC, and we agreed with
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Fig. 4A-D. Histological and immunohistochemical images of a liver biopsy specimen of a patient with primary sclerosing
cholangitis. A Various degrees of lymphocytic infiltration with a moderate degree of eosinophils were observed (hematoxylin
and eosin staining). B IgG4 immunostaining. There were a few IgG4-positive plasma cells. C Fibrous cholangitis was observed.
D IgG4 immunostaining. Hardly any IgG4-positive plasma cells were observed. Original magnification x50

their proposal that the serum IgG4 level is a useful
marker for differentiating between SC-AIP and PSC.

The cholangiographic findings in the present study
can be summarized as follows. Band-like strictures,
beaded appearance, and pruned-tree appearance of the
bile duct were observed significantly more frequently in
PSC, whereas segmental strictures and stricture of the
distal third of the common bile duct were significantly
more common in SC-AIP. Nakazawa et al."’ reported
that band-like strictures, beaded or pruned tree appear-
ance, and diverticulum-like formations were significant-
ly more frequent in PSC, whereas segmental stricture,
long stricture with prestenotic dilatation, and stricture
of the distal common bile duct were significantly more
common in SC-AIP. The cholangiographic findings in
our study were consistent with those of Nakazawa et
al.'” We concluded that the characteristic cholangio-
graphic features allow differentiation of PSC from
SC-AIP.

Subsequent cholangiography showed no improve-
ment in any of the PSC cases, whereas most of the

SC-AIP patients responded to steroid therapy, and im-
provement in the strictures was observed. Moreover,
the clinical course of most PSC patients was progres-
sive, and some PSC patients developed liver failure. By
contrast, all of the SC-AIP patients had a favorable
outcome, as previously reported.”

Abdominal US or endoscopic US studies have dem-
onstrated bile duct wall thickening in segments with no
abnormal findings on cholangiography, as well as in the
stenotic portion in AIP patients.® We confirmed that
bile duct wall thickening was also present in segments
with no abnormal findings by cholangiography in SC-
AIP patients. We also confirmed detection of bile duct
wall thickening in all PSC patients, but because the
echogenic pattern of the bile duct wall thickening in the
SC-AIP patients and PSC patients was similar, we could
not differentiate SC-AIP from PSC based on the evi-
dence of bile duct wall thickening. In the present study,
we also demonstrated a high prevalence of gallbladder
wall thickening in SC-AIP patients, as previously re-
ported,” and the prevalence of gallbladder wall thicken-
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ing was significantly higher in the SC-AIP patients than
in the PSC patients. We concluded that the gallbladder
wall should be carefully examined to determine whether
it is thickened.

Zen et al.” reported observing extensive and dense
fibrosis with marked lymphoplasmic infiltration, espe-
cially by IgG4-positive plasma cells, in affected bile
ducts in the liver of sclerosing pancreatitis-associated
sclerosing cholangitis, which corresponds to SC-AIP,
but they detected few or hardly any IgG4-positive plas-
ma cells in the affected bile ducts in the liver in PSC.
We also observed that the extrahepatic bile ducts of the
AIP patients were characterized by diffuse lymphoplas-
macytic infiltration and marked interstitial fibrosis, and
immunohistochemistry revealed that the diffusely infil-
trating cells predominantly consisted of CD8- or CD4-
positive T lymphocytes and IgG4-positive plasma cells.’
The results of the histological examination of the liver
biopsy specimens in the present study can be summa-
rized thus: (1) fibrous tissue around the bile duct was
observed in SC-AIP as well as in PSC, but was less se-
vere in SC-AIP; (2) fibrous obliterative cholangitis was
observed in PSC alone; and (3) IgG4-positive plasma
cell infiltration was significantly more severe in SC-AIP
than in PSC. We consider the difference between fi-
brous cholangitis and fibrous obliterative cholangitis
and its clinical significance to be that fibrous obliterative
cholangitis is a feature of advanced destructive cholan-
gitis and a pathological clue for PSC, whereas fibrous
cholangitis represents a healing stage of any type of
cholangitis.”” We concluded that the abundant IgG4-
positive plasma cell infiltration in the liver is another
useful marker for differentiating between SC-AIP and
PSC.

Based on the patients’ ages, blood chemistry findings,
associated diseases, cholangiographic findings, liver
biopsy findings, and clinical course, SC-AIP and PSC
are different clinicopathological entities, and in this
study we identified clinicopathological differences that
facilitate making the differential diagnosis between
them.

References

1. Yoshida K, Toki F, Takeuchi T, Watanabe S, Shiratori K, Hayashi
N. Chronic pancreatitis caused by an autoimmune abnormality.
Dig Dis Sci 1995;40:1561-8.

2. Okazaki K, Uchida K, Ohana M, Nakase H, Uose S, Inai M, et
al. Autoimmune-related pancreatitis is associated with autoanti-
bodies and a Th1/Th2-type cellular immune response. Gastroen-
terology 2000;118:573-81.

3. Hamano H, Kawa S, Horiuchi A, Unno H, Furuya N, Akamatsu
T, et al. High serum IgG4 concentrations in patients with scleros-
ing pancreatitis. N Engl J Med 2001;344:732-8.

4. Kawaguchi K, Koike M, Tsuruta K, Okamoto A, Tabata I, Fujita
N. Lymphoplasmacytic sclerosing pancreatitis with cholangitis: a

T. Nishino et al.: Differentiation between SC-AIP and PSC

variant of primary sclerosing cholangitis extensively involving
pancreas. Hum Pathol 1991;22:387-95.

5. Kamisawa T, Furuta N, Hayashi Y, Tsuruta K, Okamoto A,
Amemiya K, et al. Close relationship between autoimmune pan-
creatitis and multifocal fibrosclerosis. Gut 2003;52:683-7.

6. Nakazawa T, Ohara H, Yamada T, Ando H, Sano H, Kajino S,
et al. Atypical primary sclerosing cholangitis cases with unusual
pancreatitis. Hepatogastroenterology 2001;48;625-30.

7. Kuroiwa T, Suda T, Takahashi T, Hirano H, Natsui M, Motoyama
H, et al. Bile duct involvement in a case of autoimmune pancre-
atitis successfully treated with an oral steroid. Dig Dis Sci 2002;
47:1810-6.

8. Hirano K, Shiratori Y, Komatsu Y, Yamamoto N, Sasahira N,
Toda N, et al. Involvement of the biliary system in autoimmune
pancreatitis: a follow-up study. Clin Gastroenterol Hepatol 2003;
1:453-64.

9. Nishino T, Toki F, Oyama H, Oi I, Kobayashi M, Takasaki K,
et al. Biliary tract involvement in autoimmune pancreatitis.
Pancreas 2005;30:76-82.

10. Nakazawa T, Ohara H, Sano H, Aoki S, Kobayashi S, Okamoto
T, et al. Cholangiography can discriminate sclerosing cholangitis
with autoimmune pancreatitis from primary sclerosing cholangi-
tis. Gastrointest Endosc 2004;60:937-44.

11. Nakazawa T, Ohara H, Sano H, Aoki S, Kobayashi S, Okamoto
T, et al. Clinical differences between primary sclerosing cholan-
gitis and sclerosing cholangitis with autoimmune pancreatitis.
Pancreas 2005;30:20-4.

12. Abraham SC, Cruz-Corea M, Argani O, Furth EE, Hurban RH,
Boitnott JK. Lymphoplasmic chronic cholecystitis and biliary
tract disease in a patient with lymphoplasmacytic sclerosing pan-
creatitis. Am J Surg Pathol 2003;27:441-51.

13. Zen Y, Harada K, Saeki M, Sato Y, Tsuneyama K, Haratake J,
et al. IgG4-related sclerosing cholangitis with and without hepatic
inflammatory pseudotumor, and sclerosing pancreatitis-associat-
ed sclerosing cholangitis. Am J Surg Pathol 2004;28:1193-202.

14. Horiuchi A, Kawa S, Hamano H, Hayama M, Ota H, Kiyosawa
K. ERCP features in 27 patients with autoimmune pancreatitis.
Gastrointest Endosc 2002;55:494-9.

15. Angulo P, Batts KP, Jorgensen RA, LaRusso NA, Linder KD.
Oral budesonide in the treatment of primary sclerosing cholangi-
tis. Am J Gastroenterol 2000;95:2333-7.

16. Hoogstraten HJF, Vleggaar FP, Boland GJ, Steenbergen W, Grif-
fioen P, Hop WCJ, et al. Budesonide or prednisone in combina-
tion with ursodeoxycholic acid in primary sclerosing cholangitis:
a randomized double-blind pilot study. Am J Gastroenterol 2000;
95:2015-22.

17. Linder K, LaRusso NF. Primary sclerosing cholangitis. In: Schiff
ER, Sorrell MF, Maddrey WC, editors. Disease of the liver. 9th
ed. Philadelphia: JB Lippincott; 2003. p. 673-84.

18. Okazaki K, Kawa S, Kamisawa T, Naruse S, Tanaka S, Nishimori
I, et al. Clinical diagnostic criteria of autoimmune pancreatitis:
revised proposal. J Gastroenterol 2006;41:626-31.

19. Craig DA, MacCarty RL, Wiesner RH, Gramsch PM, LaRusso
NF. Primary sclerosing cholangitis: value of cholangiography in
determining the prognosis. AJR Am J Roentgenol 1991;157:
959-64.

20. Ludwig J. Surgical pathology of the syndrome of primary scleros-
ing cholangitis. Am J Surg Pathol 1989;13:43-9.

21. Takikawa H, Takamori Y, Tanaka A, Kurihara H, Nakamura Y.
Analysis of 388 cases of primary sclerosing cholangitis in Japan.
Presence of a subgroup without pancreatic involvement in older
patients. Hepatol Res 2004;29:153-9.

22. Broome U, Lofberg RR, Veress B, Eriksson LS. Primary scleros-
ing cholangitis and ulcerative colitis: evidence for increased
neoplastic potential. Hepatology 1995;22:1404-8.

23. Kornfeld D, Ekbom A, Ihre T. Is there an excess risk for colorec-
tal cancer in patients with ulcerative colitis and concomitant pri-
mary sclerosing cholangitis? A population-based study. Gut 1997;
41:522-5.



T. Nishino et al.: Differentiation between SC-AIP and PSC

24.

25.

Uchida N, Ezaki T, Fukuma H, Tsustui K, Kobara H, Matsuoka
M, et al. Concomitant colitis associated with primary sclerosing
cholangitis. J Gastroenterol 2003;38:482-7.

Oshitani N, Jinno Y, Sawa Y, Nakamura S, Matsumoto T, Nishi-
guchi S, et al. Does colitis associated with primary sclerosing
cholangitis represent an actual subsequela of ulcerative colitis?
Hepatogastroenterology 2003;50:1830-5.

26.

27.

559

Nishino T, Toki F, Oyama H, Shimizu K, Shiratori K. Long-term
outcome of autoimmune pancreatitis after oral prednisolone
therapy. Intern Med 2006;45:497-501.

Ludwig J, Czaja A, Dickson ER, LaRusso NF, Wiesner RH.
Manifestations of nonsuppurative cholangitis in chronic hepato-
biliary diseases: morphologic spectrum, clinical correlations and
terminology. Liver 1984:4:105-16.



