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Abstract: Sclerosing cholangitis (SC) is a heterogeneous disease
entity. Different etiologies such as choledocholithiasis, biliary tumor,
or pericholangitis can manifest as SC. Hepatic inflammatory pseudo-
tumor (IP) is rarely associated with SC (sclerosing cholangitis asso-
ciated with hepatic inflammatory pseudotumor; SC-hepatic IP), but
sclerosing pancreatitis (SP) is not infrequently associated with bile
duct lesions (sclerosing pancreatitis-associated sclerosing cholangi-
tis; SP-SC). In this study, we compared the histologic changes of he-
patic hilar and extrahepatic bile duct lesions of SC (7 cases), SC-
hepatic IP (5 cases), SP-SC (5 cases), and typical primary sclerosing
cholangitis (PSC) (5 cases). Histologically, all SP-SC cases showed
extensive and dense fibrosis with marked lymphoplasmacytic infil-
tration, many eosinophils, and obliterative phlebitis. Four cases of SC
showed bile duct lesions similar to those of SP-SC, whereas other
three cases of SC showed milder lymphoplasmacytic infiltration,
scant eosinophilic cell infiltration, and no obliterative phlebitis. All
SC-hepatic IP cases showed bile duct lesions identical to those of
SP-SC. Immunohistochemically, many IgG4-positive plasma cells
were found in the bile duct lesions of all SP-SC cases, 4 SC cases with
marked lymphoplasmacytic infiltration, and all SC-hepatic IP cases.
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By contrast, IgG4-positive plasma cells were scarce or hardly found
in the remaining 3 SC cases and all PSC cases. In conclusion, 4 SC
cases and all SC-hepatic IP cases showed bile duct lesions identical to
those of SP-SC, suggesting that these three conditions may be a single
disease entity. Their pathogenesis may be similar or closely related to
that of SP, and in that respect they may represent an [gG4-related
biliary disease. They may respond to steroid therapy as SP does.

Key Words: primary sclerosing cholangitis, sclerosing pancreatitis,
IgG4, inflammatory pseudotumor, steroid therapy
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clerosing cholangitis (SC) is a heterogeneous disease,

which may be associated with choledocholithiasis, biliary
tumor, obstruction of bile ducts, infection, or pericholangitis.
SC of unknown etiology is called primary sclerosing cholan-
gitis (PSC), which is a chronic cholestatic syndrome charac-
terized by chronic fibrosing inflammation of the intrahepatic
and extrahepatic biliary tree.'®'? PSC is not a uniform disease
clinically; for example, some PSC cases are associated with
ulcerative colitis or Crohn’s disease, and some cases have an-
tineutrophil cytoplasmic autoantibody (ANCA) in serum.'® In
addition, several clinicolaboraotry characteristics are report-
edly different between western countries and Japan: PSC pa-
tients in Japan have higher incidence of eosinophilia, less high
frequent association with inflammatory bowel disease, and
relatively frequent association with chronic pancreatitis com-
pared with those in western countries.'*** As will be discussed
later, one of the reasons for such geographic differences may
be dependent on whether SC associated with sclerosing pan-
creatitis (SP) or autoimmune pancreatitis'' is included in PSC
or not.
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There are several case reports of hepatic inflammatory
pseudotumor (IP) associated with sclerosing cholangitis (SC-
hepatic IP),'*?? in which SC is considered either as the condi-
tion preceding or associated with hepatic IP.*® Hepatic IP is a
rare benign lesion often mistaken for primary malignant neo-
plasm of the liver.*~? It is histologically characterized by poly-
clonal lymphoplasmacytic infiltration with various degrees of
dense fibrosis.*>!

SC sometimes occurs associated with SP (sclerosing
pancreatitis-associated sclerosing cholangitis, SP-SC).*!2 SP,
also called autoimmune pancreatitis or lymphoplasmacytic
SP,'>* is a unique form of chronic pancreatitis characterized
by irregular narrowing of the pancreatic duct (duct-stenotic
type) and/or prominent swelling of the pancreatic parenchyma
occasionally presenting as a mass lesion (mass-forming type).
Clinically, it may be mistaken for pancreatic cancer on endo-
scopic retrograde cholangiopancreatography (ERCP).">#0 At
present, SP is regarded as an autoimmune disease and is effec-
tively treatable by steroid therapy.®'*'>!7 A high serum level
of IgG4 was recently found to be a very specific and sensitive
marker for SP.? This finding makes an operation unnecessary
in SP by distinguishing it from pancreatic malignancy.” SP is
histologically characterized by diffuse lymphoplasmacytic in-
filtration with marked interstitial fibrosis, acinar atrophy, and
obliterative phlebitis of vein branches of the pancreas.'”

In this study, we retrospectively analyze histopathologic
similarities and differences between SC, SC-hepatic IP, SP-
SC, and typical PSC. The participation of IgG4-positive
plasma cells in each of these lesions is also evaluated immu-
nohistochemically.

MATERIALS AND METHODS

Anatomy of the Biliary Tree

For the purpose of this study, the biliary tree is classified
into the extrahepatic bile ducts (common hepatic duct and
common bile duct), the gallbladder, the right and left hepatic
ducts, and their branches. Intrahepatic large bile ducts corre-
spond to the first to third branches of the right and left hepatic
ducts, and the intrahepatic small bile ducts are composed of
septal and interlobular bile ducts.** Hepatic hilar ducts in
pathologic conditions include the hepatic portion of the com-
mon hepatic duct, the right and left hepatic ducts, and the in-
trahepatic large bile ducts. Peribiliary glands are present
around the intrahepatic large bile ducts®® and also scattered
glandular elements surround the extrahepatic bile ducts and the
cystic duct of the gallbladder.

Patients and Preparation of Tissue Specimens
This study consists of 7 cases of SC, 5 cases of SC-

hepatic IP, 5 cases of SP-SC, 5 cases of typical PSC, and 7

cases of hepatolithiasis (HL), which were collected from hepa-
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tobiliary file of Department of Human Pathology, Kanazawa
University Graduate School of Medicine and affiliated hospi-
tals in Japan in between 1980 and 2001, and from Institute of
Liver Studies, King’s College Hospital in London between
2001 and 2003. HL cases are used as disease controls.

Ages, gender, clinical diagnosis, and associated non-
hepatobiliary diseases are shown in Table 1. All cases of SC,
SC-hepatic IP, and SP-SC underwent operation, and both
hepatobiliary and pancreatic surgical specimens were obtained
during the operation (Table 1). All cases of typical PSC under-
went liver transplantation, and specimens from the explanted
livers were used in this study. Those cases were estimated as
“typical” PSC based on the radiologic findings of diffuse and
irregular narrowing (beaded appearance) of the intrahepatic
and extrahepatic bile ducts on ERCP, a complication of ulcer-
ative colitis, and histologic examination of the explanted
livers.

The diagnosis of SC was made by radiologic and patho-
logic examinations in all cases.”?’ ERCP revealed irregular
strictures of the intrahepatic, hepatic hilar, or extrahepatic bile
ducts. Radiologically, a biliary tumor was suspected and con-
stituted the indication for surgery. Histologically, the diagno-
sis of SC was made on the basis of diffuse inflammation and
fibrosis without tumor cells. All SC-hepatic IP cases were ra-
diologically suspected as intrahepatic or hepatic hilar malig-
nancy, and intrahepatic tumorous lesions were resected. Tu-
morous parts were compatible with a diagnosis of IP in all
cases. All SP-SC cases except one (case no. 17) were diag-
nosed by pathologic examination of surgically resected speci-
mens. Although the pancreatic lesion of case no. 17 was not
evaluated histopathologically, the diagnosis of SP-SC was
made based on a history of swelling of the pancreatic head
which was relieved by steroid therapy 15 months prior to cho-
ledochectomy and lobectomy of the liver.

All HL cases used in this study were of a primary one
without any preceding biliary lesions. We thought HL as a
good disease control because it is a rather homogeneous dis-
ease and is causally related to bacterial infection and bile sta-
sis, and the affected hilar and/or intrahepatic bile ducts show
constantly ductal fibrosis with chronic inflammatory cell infil-
tration and proliferation of peribiliary glands.”*?° While the
bile duct lesions of HL apparently resemble SC or PSC, the
etiology and pathogenesis of primary HL seem to be different
from SC or PSC.

Histologic Evaluation

More than three tissue samples from each surgically re-
sected specimen were fixed in neutral formalin and embedded
in paraffin. Surgically resected specimens from submandibu-
lar glands (case nos. 4 and 15) and transurethral electron-
resection specimens of prostate (case no. 15) (Table 1) were
similarly processed. More than 20, 4-pm-thick, sections were
cut from each paraffin block, stained with hematoxylin and

© 2004 Lippincott Williams & Wilkins



Am | Surg Pathol ® Volume 28, Number 9, September 2004

lgG4-related Sclerosing Cholangitis

TABLE 1. Clinical Data of the Cases Used in This Study

Case Age
No. (yr) Sex Clinical Diagnosis Treatment Other Manifestations
SC 1 55 M CBD cancer Choledochectomy, cholecystectomy Diabetes, LN swelling
2 76 M CBD cancer Choledochectomy, cholecystectomy Diabetes
3 62 F Hepatic hilar cholangiocarcinoma  Choledochectomy, cholecystectomy LN swelling
4 75 M Stenosis of common bile duct Choledochectomy, cholecystectomy Sialoadenitis
5 69 F CBD tumor Pancreatoduodenectomy Diabetes, LN swelling
6 65 M CBD cancer Choledochectomy, lobectomy of the liver
7 67 F Hepatic hilar cholangiocarcinoma  Choledochectomy, segmentectomy of the liver
SC-hepatic IP 8 59 M Liver cancer Segmentectomy of the liver Diabetes
9 79 M ICC Segmentectomy of the liver Chronic pancreatitis
10 56 M ICC Lobectomy of the liver LN swelling
11 64 M Icc Lobectomy of the liver LN swelling
12 67 M Hepatic hilar cholangiocarcinoma Lobectomy of the liver
SP-SC 13 68 F Pancreatic head cancer Pancreatoduodenectomy LN swelling
14 68 M Pancreatic head cancer Pancreatoduodenectomy
15 65 M Pancreatitis, mass-forming type Pancreatoduodenectomy Sialoadenitis, prostatitis,
LN swelling
16 71 M Pancreatic cancer Pancreatectomy, choledochectomy Diabetes, LN swelling
17% 74 F Hepatic hilar cholangiocarcinoma  Choledochectomy, lobectomy of the liver
PSC 18 41 F PSC Hepatectomy for liver transplantation Ulcerative colitis
19 49 M PSC Hepatectomy for liver transplantation Ulcerative colitis
20 55 F PSC Hepatectomy for liver transplantation Ulcerative colitis
21 53 M PSC Hepatectomy for liver transplantation Ulcerative colitis
22 30 M PSC Hepatectomy for liver transplantation Ulcerative colitis
HL 23 70 F HL Segmentectomy of the liver
24 66 F HL Segmentectomy of the liver
25 45 F HL Segmentectomy of the liver
26 68 F HL Segmentectomy of the liver
27 55 M HL Segmentectomy of the liver
28 76 M HL Segmentectomy of the liver
29 71 F HL Segmentectomy of the liver

SC, sclerosing cholangitis; SC-hepatic IP, sclerosing cholangitis with hepatic inflammatory pseudotumor; SP-SC, sclerosing pancreatitis-associated sclerosing
cholangitis; PSC, primary sclerosing cholangitis; HL, hepatolithiasis; CBD, common bile duct; ICC, intrahepatic cholangiocarcinoma; LN, lymphnode.
*Case no. 17 was diagnosed as SP-SC based on a history of the swelling of the pancreatic head, which was relieved by steroid therapy.

eosin, Azan-Mallory, and elastica van Gieson (EVG), the re-
maining being used for immunohistochemistry. In SC and SP-
SC cases, the thickness of the affected hepatic hilar and extra-
hepatic bile ducts with the most prominent inflammation was
estimated using a microscopic measure. The following histo-
logic features were assessed by two pathologists (Y.Z. and
Y.N.): inflammatory cell infiltration (—, absent or minimal; +,
mild; ++, moderate; +++, severe), plasma cell infiltration (—,
absent or minimal; +, mild; ++, moderate; +++, severe), lymph
follicle with germinal center (—, absent; +, present), and oblit-
erative phlebitis (—, absent; +, present). The degree of eosino-
phil infiltration was defined as mild (+), 0 to 1 cell / HPF (high
power field); moderate (++), 1 to 5 cells / HPF; and severe
(+++), >5 cells / HPF. Obliterative phlebitis was assessed on
EVG stained sections.
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Immunohistochemistry for IgG and 1gG4, and
In Situ Hybridization for EBV

Representative blocks of extrahepatic or hepatic hilar
duct lesions of SC, SC-hepatic IP and SP-SC, of intrahepatic
tumor of SC-hepatic IP, of hepatic duct lesions of typical PSC,
and of intrahepatic large bile duct containing calculi of hepa-
tolithiasis were chosen for immunohistochemistory and in situ
hybridization as appropriate in each case. Immunostaining of
IgG and IgG4 were performed using a mouse monoclonal an-
tibody against human IgG (Dako, Glostrup, Denmark), and a
mouse monoclonal antibody against human 1gG4 (ZYMED
Laboratory Inc., San Francisco, CA), respectively. Deparaf-
finized sections were microwaved in ethylenediaminetetraace-
tic acid buffer (pH 8.0) for 20 minutes. After blocking the en-
dogenous peroxidase, the sections were incubated in normal
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goat serum for 20 minutes and then incubated overnight at 4°C
with the primary antibody. These sections were incubated for 1
hour at room temperature with goat anti-mouse immunoglob-
ulins, which were conjugated to peroxidase labeled polymer
(Envision+, Dako). 3,3'-Diaminobenzidine tetrahydrochlo-
ride was used as the chromogen, followed by light counter-
staining with hematoxylin. Negative controls were evaluated
by substituting the primary antibody with similarly diluted
nonimmunized mouse serum. The degree of IgG- or IgG4-
positive plasma cells was estimated as absent (—), mild (+),
moderate (++), and severe (+++).

In situ hybridization for EBER [Epstein-Barr virus
(EBV)-encoded RNA] was automatically performed by HX
System Benchmark (Ventana Medical System, Tuscon, AZ) as
per the manufacturer’s instructions, using a probe for EBER
(INFORM EBER probe, Ventana Medical Systems). Signal
detection was made by Alkaline Phosphatase Enhanced
Detection Kit (Ventana Medical Systems). Specimens from
Hodgkin lymphoma and lymph nodes showing reactive follic-
ular hyperplasia resected during the operation for gastric
cancer were used as positive and negative controls, respec-
tively.

Statistics

Values are given as the mean + standard error of the
mean. Means of two groups were compared with the Mann-
Whitney U test. Values of P < 0.05 were regarded as statisti-
cally significant.

RESULTS
Clinical History

Clinical histories of the cases examined are shown in
Table 1. SC and SP-SC predominantly affected males, and all
cases of SC-hepatic IP were male. Clinical diagnoses of SC,
SC-hepatic IP, and SP-SC, except case nos. 4 and 15, were
neoplastic diseases, in most instances malignant tumors. Al-
though SP was radiologically suspected in case no. 15, opera-
tion was performed because pancreatic cancer could not be
ruled out. No radiologic changes suspicious of SP such as dif-
fuse narrowing of the main pancreatic duct or swelling of the
pancreas were detected in any cases of SC or SC-hepatic [P. Of
the 7 SC patients, choledochectomy was performed in 6 cases,
and hepatic lobectomy and segmentectomy were simulta-
neously done in case nos. 6 and 7, respectively. Case no. 5 had
a pancreatoduodenectomy. In SC-hepatic IP cases, intrahe-
patic tumors were resected by hepatic segmentectomy or lo-
bectomy. Surgical treatments, not stenting of the bile duct,
were chosen for the primary therapy for all cases of SC and
SC-hepatic IP based on the clinical diagnosis of early curable
stages of hepatobiliary malignancy. In SP-SC cases, pancreatic
lesions were predominant over biliary lesions. Pancreatoduo-
denectomy was performed in case nos. 13, 14, and 15 for an-
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ticipated “tumor” of pancreatic head, and in case no. 16 for
diffuse swelling of the pancreas. Case no. 17 had a history of
swelling of the pancreatic head, which was first relieved by
corticosteroid therapy, but during the medical follow-up (15
months later), stenosis of upper common bile duct and hepatic
ducts were demonstrated by ERCP, and choledochectomy and
hepatic lobectomy were performed based on the clinical diag-
nosis of hilar cholangiocarcinoma. All choledochectomies
were followed by enteric anastomosis, not reanastomosis, of
the bile ducts. Hepatic segmentectomy for calculi-containing
bile ducts was performed in all cases of HL.

All typical PSC cases had ulcerative colitis, which was
diagnosed by endoscopic and histologic examination. ANCA
with a perinuclear pattern (p-ANCA) was detected in case no.
21. Anti-Saccharomyces cerevisiac antibodies (ASCA) were
not examined. By contrast, ulcerative colitis was not found in
any SC, SC-hepatic IP, and SP-SC cases examined. Colonos-
copy, which was performed in all of those cases before surgical
therapies, did not reveal any mucosal changes suggestive of
inflammatory bowel diseases, although histologic examina-
tion of multiple biopsies and serological test for ANCA and
ASCA were not performed in those cases.

Case nos. 1, 2, 5, 8, and 16 had a history of diabetes
mellitus. Case no. 9 was diagnosed as “ordinary” chronic pan-
creatitis, not SP, based on ERCP findings. This patient had
neither history of deteriorating pancreatitis nor “tumor” forma-
tion of the pancreas during the medical follow-up. Interest-
ingly, case nos. 4 and 15 had a history of submandibular gland
swelling, and the lesions were resected because of a clinical
diagnosis of salivary gland tumor. Chronic sialoadenitis-
associated tumor (Kuttner’s tumor) was diagnosed based on
the histologic findings of diffuse lymphoplasmacytic infiltra-
tion and acinar destruction of the salivary gland. In addition,
case no. 15 had a history of swelling of the prostate and trans-
urethral electroresection for suspicion of prostate cancer. His-
tologically, diffuse lymphoplasmacytic infiltration with glan-
dular destruction was observed, without evidence of malig-
nancy. Preoperative radiography revealed lymph node
swelling around the common bile duct and pancreatic head in
case nos. 1, 3, 5, 10, 11, 13, 15, and 16, and metastases were
suspected, but histology of the resected lymph nodes revealed
reactive follicular hyperplasia only.

Laboratory Data

Laboratory data at initial presentation of all of the cases
examined except for case no. 17, which was a consultation
case, were available. Almost all cases irrespective of groups
showed marked elevation of alkaline phosphatase (ALP) and
v-gultamyltranspeptidase (y-GTP). Hyperbilirubinemia was
seen in 6 of 7 cases (86%) of SC (range, 2.3—12.4 mg/dL), 4 of
5 cases (80%) of SC-hepatic IP (range, 1.2-7.0 mg/dL), 1 of 4
cases (25%) of SP-SC (3.3 mg/dL), 5 of 5 cases (100%) of
typical PSC (range, 2.4—-6.8 mg/dL), and 6 of 7 cases (86%) of
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hepatolithiasis (range, 1.7-4.5 mg/dL). In SC, SC-hepatic IP,
SP-SC, and typical PSC cases, all cases except for case nos. 6,
8, 12, 18, 20, and 22 showed elevation of serum vy-globulin,
Furthermore, serum IgG, which was examined in 5 cases, was
elevated in case nos. 4 (4,270 mg/dL), 15 (2,940 mg/dL), 16
(1,880 mg/dL), and 21 (2,360 mg/dL). No HL cases examined
showed hypergammaglobulinemia. ANA was detected in
case nos. 2 (x80), 3 (x160), 4 (x320), 15 (x20), and 22 (x80).
Aspartate and alanine aminotransferase, which were mildly to
moderately elevated in almost all cases examined (79.6 £42.2
IL/U and 104.0 £+ 79.3 TU/L, respectively), became within the
normal range after surgery, and those cases did not show any
laboratory abnormalities suggestive of autoimmune hepatitis
during a medical follow-up until now. Tumor markers such as
carbohydrate antigen (CA) 19-9, CA 125, carcinoembryonic
antigen, alpha-fetoprotein, and DUPAN-2 were measured in
all cases, and CA19-9 was elevated in case nos. 2, 3, 13, 14,
and 15 (range, 68.0-135.6 U/mL), with elevated carcinoem-
bryonic antigen (12.2 ng/mL) in case no. 2. HCV antibody was
detected in case no. 8. Anti-mitochondrial antibodies were not
measured in any cases of SC, SC-hepatic IP, and SP-SC.

Histologic Examination

Pancreatic lesions of SP-SC cases consisted of poorly
circumscribed fibrosing lesion with severe lymphoplasma-
cytic infiltration and eosinophils. Lymphoid follicles were also
observed in case nos. 13, 14, and 15. This sclerosing inflam-
matory process destroyed and replaced the exocrine pancreas

© 2004 Lippincott Williams & Wilkins

and also extended to the peripancreatic adipose tissue (Fig. 1).
Obliterative phlebitis was conspicuous in all cases of SP-SC.

The results of histologic examination of the bile ducts
are shown in Table 2. The affected bile ducts of all cases of
SP-SC showed unevenly distributed and dense fibrosis, mod-
erate to severe degree of lymphoplasmacytic infiltration, mod-
erate to severe degree of eosinophil infiltration, and oblitera-
tive phlebitis. Lymph follicles with germinal centers were ob-
served in case nos. 13 and 15. These bile duct lesions were
continuous with the pancreatic lesions in case nos. 13, 14, 15,
and 16. In addition, a few small-sized epithelioid granulomas
without necrosis were admixed with the bile duct lesions of
case nos. 13 and 15 within the wall of the common bile ducts.
Affected bile ducts in SC cases showed identical histologic
changes as those seen in SP-SC in case nos. 1, 2, 4, and 6 (Fig.
2), while the affected bile ducts of SC case nos. 3, 5, and 7
showed only a mild degree of inflammatory cell infiltration
with scant eosinophils and absent phlebitis. The former was
designated as group A SC and the latter as group B SC in this
study. Tumorous parts of all cases of SC-hepatic IP showed
diffuse fascicular proliferation of spindle shaped fibroblasts,
moderate to severe lymphoplasmacytic infiltration with many
eosinophils, and also obliterative phlebitis. The adjacent bile
ducts showed histologic changes identical to those of SP-SC,
and these lesions merged with those of IP.

In all SP-SC, group A SC, and SC-hepatic IP cases, the
fibrosing inflammatory lesions of bile ducts extended into the
intrahepatic peribiliary glands and the connective tissue in-

tory cell infiltration irregularly
involves pancreatic parenchyma (hematoxylin and eosin, original magnification X 100). B, Inflammatory process extends to the
peripancreatic adipose tissue (hematoxylin and eosin, original magnification X 100). C, Severe lymphoplasmacytic infiltration with
several eosinophils are observed (hematoxylin and eosin, original magnification x400).
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TABLE 2. The Histologic Examination of Intrahepatic Large Bile Ducts and Hepatic Hilar and/or Extrahepatic Bile Ducts

Case Lesional Thickness of Inflimmatory Plasma Lymph Obliterative IgG-positive IgG4-positive
No. Distribution CBD (mm) Cell Infiltration Cell Follicle Eosinophil Phlebitis Plasma Cell ~ Plasma Cell
SC 1 CBD,IBD 42 ++ ++ - ++ + +++ +++
2 CBD (upper, middle) 2.7 +++ +++ - ++ + -+ -+
3 CBD (upper), HD 22 + + - - - ++ -
(left, right)
4 CBD (upper), HD 4.1 +++ ++ - + + +++ +++
(left, right)
5 CBD (upper, middle) 22 + + - - - ++ -
6  CBD (upper, 6.8 +++ +++ + +++ + +++ +++
middle), HD
(right)
7  CBD, HD (left), IBD 3.1 + + - - - ++ -
SC-hepatic IP 8§ IBD NE ++ +H + + + +++ +++
9  Panc (head), IBD NE +++ ++ + - + +++ +H++
10 IBD NE ++ ++ - -+ + -+ -+
11 IBD NE -+ ++ + + + +++ +++
12 HD (left) NE +++ ++ - ++ + +++ +++
SP-SC 13 Pan (head), CBD 6.1 +++ +++ + +H++ + +++ +++
(total), HD, CD
14 Panc (total), CBD 49 +++ ++ - +H++ + +++ +H++
(middle, lower)
15 Panc (head), CBD 32 +++ ++ + +++ + -+ -+
(total), HD, CD
16  Panc (total), CBD 3.1 ++ ++ - ++ + -+ -+
(middle, lower)
17 CBD (upper), HD 6.8 - +H+ - ++ + -+ -+
PSC 18 IBD, HD, CBD NE +H +++ + + — ++ + (3/10HPF)
19 IBD, HD, CBD NE ++ ++ - ++ - + + (5/10HPF)
20 IBD,HD, CBD NE -+ ++ - - - ++ -
21 IBD, HD, CBD NE ++ ++ - ++ - ++ -
22 1BD,HD, CBD NE ++ ++ + ++ - -+ + (2/10HPF)
HL 23 IBD NE + + - - - + + (2/10HPF)
24 IBD NE + + - + - ++ + (3/10HPF)
25 IBD NE ++ + + + - + -
26 IBD NE ++ ++ + - - + +(3/10HPF)
27 1BD NE ++ ++ + + - + -
28 IBD NE ++ + + - - ++ + (1/10HPF)
29 IBD NE + + - + - ++ + (7/10HPF)

SC, sclerosing cholangitis; SC-hepatic, IP, sclerosing cholangitis with hepatic inflammatory pseudotumor; SP-SC, sclerosing pancreatitis-associated scleros-
ing cholangitis; PSC, primary sclerosing cholangitis; HL, hepatolithiasis; CBD, common bile duct; HD, hepatic duct; Panc, pancreas; NE, not examined; IBD,
intrahepatic bile duct; CD, cystic duct; —, absent or minimal degree; +, present or mild degree; ++, moderate degree; +++, severe degree.

cluding nerve fibers and fatty tissue around the affected bile
ducts (Fig. 2A, B), and both extent and degree of activity of the
periductal lesions parallel those of bile duct lesion. The
peribiliary glands showed glandular epithelial damage, too.
None of the cases who underwent lobectomy or segmen-
tectomy of the liver showed morphologic changes suggestive
of autoimmune hepatitis (chronic active hepatitis with evident
interface necrosis and many plasma cells) or primary biliary
cirrhosis (chronic nonsuppurative destructive cholangitis or
epithelioid granulomas in the portal tract). Epithelioid granu-
lomas in case nos. 13 and 15 were located in the wall of the

1198

extrahepatic bile ducts. That feature was different from that of
primary biliary cirrhosis, although anti-mitochondrial antibod-
ies were not tested in case nos. 13 and 15.

In all cases of typical PSC, intrahepatic large bile ducts
were fibrously thickened with moderate to severe lymphoplas-
macytic infiltration intermixed with neutrophils and eosino-
phils. The bile duct wall near the lumen showed relatively in-
tense inflammatory cell infiltration with epithelial erosion,
neutrophilic infiltration, and edema, while such inflammatory
changes of the outer side of the bile duct wall was rather mild
with occasional lymphoid aggregates (Fig. 3). Obliterative
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thickened by diffuse fibrosis and marked inflammatory cell infiltration (hematoxylin and eosin, original magnification x20). B,
Chronic fibrosing inflammation extends to peribiliary glands (hematoxylin and eosin, original magnification X 100). C, Inflam-
matory cells are mainly composed of lymphocytes and plasma cells. Several eosinophils were observed in this field (hematoxylin
and eosin, original magnification X 400). D, Obliterative phlebitis is seen (Elastica-van Gieson stain, original magnification x100).

phlebitis was not observed in any case of these typical PSC.
Background liver of all of these PSC cases showed the features
of biliary cirrhosis with marked intrahepatic cholestasis. Intra-
hepatic small bile ducts showed fibrous obliteration or peri-
ductal concentric fibrosis.

In all cases of HL, mild to moderate lymphoplasmacytic
infiltration with variable neutrophils, a few eosinophils and
dense fibrosis were observed in the large, stone-containing,
intrahepatic bile ducts. Variable proliferation of peribiliary
glands was constantly found in the affected bile ducts, but
obliterative phlebitis was not a feature.

Comparative estimation of the thickness of hepatic hilar
or extrahepatic bile ducts was performed in all SC and SP-SC
cases; the common bile ducts were thicker in SP-SC (5 cases)

© 2004 Lippincott Williams & Wilkins

and group A SC cases (4 cases) than in group B SC cases (3
cases) (4.66 £ 0.52 mm in the former two vs. 2.50 + 0.30 mm
in the latter, P = 0.026). The thickness of the common bile
ducts was not measured in typical PSC cases because hepatec-
tomy specimens did not include the identifiable common bile
ducts.

Immunohistochemistry for IgG and 1gG4

The results of immunostaining of IgG and IgG4 are
shown in Table 2. Moderate to severe and diffuse infiltration of
IgG-positive plasma cells was seen within the affected lesions
(bile duct walls, pancreas, and hepatic IP) of all cases of SC,
SC-hepatic IP, SP-SC, and typical PSC. Infiltration of IgG-
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FIGURE 3. Histopathology of hepatic duct in typical primary
sclerosing cholangitis. Hepatic duct is fibrously thickened by
inflammatory cell infiltration and fibrosis. Inflammatory cell in-
filtration is more intense on luminal side, while only mild in-
filtration with several lymphoid aggregates is seen on serosal
side of the bile duct (hematoxylin and eosin, original magni-
fication x20).

positive plasma cell was, however, mild to moderate degree in
the affected bile ducts of HL cases.

Infiltration of IgG4-positive plasma cells was severe
within the affected bile ducts and pancreatic lesions of all cases
of SP-SC, within the bile duct lesions and hepatic IP of all
cases of SC-hepatic IP, and within the bile duct lesions of 4
cases of SC (case nos. 1, 2, 4, and 6: all group A). By contrast,
IgG4-positive plasma cells were scarce or hardly found in the
remaining cases of SC (case nos. 3, 5, and 6; all group B), in all
cases of typical PSC, and HL (Fig. 4). Interestingly, many
IgG4-positive plasma cells were also observed in the subman-
dibular lesions of case nos. 4 and 15, and in the pancreatic
lesion of case no. 15.

In Situ Hybridization for EBV
No EBER-positive cell was detected in all the cases in
this study.

DISCUSSION
This study revealed that group A of SC (4 cases) and all
cases of SC-hepatic IP showed extensive and dense fibrosis of
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the hepatic hilar and extrahepatic bile ducts with a marked
lymphoplasmacytic infiltration, many eosinophils, and also
obliterative phlebitis. In addition, the infiltrates included nu-
merous [gG4-positive plasma cells. These histologic findings
themselves are quite similar to those described in SP,'® sug-
gesting that a sclerosing lesion identical to SP may occur in the
hepatobiliary system. In this context, our data support the cur-
rently proposed disease entity named “sclerosing pancreato-
cholangitis” for such pathologic conditions.®'?>” Recently,
Toosi and Heathcote®” reported that pancreatic pseudotumor
occurs in association with sclerosing pancreato-cholangitis. In
addition, there have also been several reports describing SC
with hepatic IP or SC with local exaggerating inflammatory
lesion.'*?*2% The present study disclosed that the bile duct le-
sions of group A SC, SC-hepatic IP, and SP-SC were histo-
logically identical to the pancreatic lesions of SP. Furthermore,
hepatic IP itself also showed similar histologic changes. In this
context, we would like to propose that IgG4-related SC with
(SC-hepatic IP) and without hepatic IP (group A of SC), and
may belong to a spectrum of SP. Conventional SP without SC,
which usually present with a mass formation of the pancreatic
parenchyma (mass-forming type) or diffuse narrowing of the
pancreatic ducts (duct-stenotic type)'®?”-*® could be included
in this spectrum of SP, although such cases (SP without SC)
were not presented in this study. Their topological distribution
along the hepatobiliary and pancreatic axis is shown schemati-
cally in Figure 5.

These diseases show a similar histology with many
IgG4-positive plasma cells, suggesting that they could share
similar pathogenetic mechanisms. Based on this assumption,
one can speculate that some cases of SC, particularly group A,
and SC-hepatic IP could benefit from steroid therapy similar to
SP. Actually, there have been a few reports of SC, in which
clinical and histologic findings were improved after cortico-
steroid treatment,>’?! and these cases may correspond to
group A SC in this study.

Whether group A SC cases represent PSC or a variant of
it is still questionable. No cases of group A SC have ulcerative
colitis. In addition, ERCP suggested biliary tumor in all group
A SC cases. Given these clinical data, group A SC may appear
different from “typical” PSC. However, if cholestasis persists
in group A SC, it is reasonable to expect progressive fibrosis
and eventually a biliary cirrhosis to occur similar to the natural
history of “typical” PSC. That is, advanced cases of group A
SC might be clinically diagnosed as liver cirrhosis due to “typi-
cal” PSC, but that is only speculation at this point. In addition,
it is also possible to think that the difference of histopathology
and IgG4 profile of group A and B of SC, SC-hepatic IP, SP-
SC, and typical PSC may reflect different pathologic stages of
the same disease. Follow-up studies of these cases are manda-
tory to solve this issue.

IgG4 is the rarest among the IgG subclasses and in the
normal subject accounts for less than 6% of the total IgG frac-
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FIGURE 4. Immunostaining of IgG4 in group A sclerosing cholangitis (A, B) and typical primary sclerosing cholangitis (C). A, Many
IgG4-positive plasma cells are infiltrating diffusely in the fibrously thickened common bile duct wall (original magnification X 100).
B, A lot of plasma cells are positive for IgG4 (original magnification x400). C, Most of plasma cells are negative for IgG4. Only
three IgG4-positve plasma cells are observed in this field (original magnification X 400).

tion in the serum.'~*® High serum IgG4 is only found in a lim-
ited number of conditions, such as atopic dermatitis and pem-
phigus vulgaris.'*** Among the hepatobiliary and pancreatic
diseases, high serum IgG4 is thought to be specific to SP.’
Serum IgG4 was not measured in all the cases considered in
this study because the majority of our cases were investigated
prior to the report describing IgG4 in SP. However, it is likely
that group A SC and SC-hepatic IP would have an elevated
IgG4 in serum based on histopathologic similarity to SP and
the high content of IgG4 containing plasma cells in the inflam-
matory infiltrate. IgG4 might be a good marker to differentiate
group A SC from “typical” PSC and possibly delineate a sub-
group of PSC, which could respond to steroid therapy similar
to SP. In addition to serum IgG4 level, this study revealed that
immunostaining of I[gG4 might be a useful tool to differentiate
IgG4-related diseases from typical PSC and group B SC. His-
tologic findings on hematoxylin and eosin staining could also
give a clue for such differentiation. In group A SC, intense and
diffuse lymphoplasmacytic infiltration with sclerosis was seen
in the fibrously thickened bile duct walls, while in typical PSC,
lymphoplasmacytic infiltration was rather intense near the lu-
men of the affected bile ducts. Obliterative phlebitis was fre-
quently observed in group A SC, not in typical PSC or group B
SC. The present study also showed that immunostaining of
IgG was not enough to determine IgG4-related diseases or not,
because both group B SC and typical PSC showed many IgG-
positive plasma cells within their lesions in the absence of
dense infiltration of IgG4-positive plasma cells.

Stenosis of the common bile duct was not infrequently
detected in the cases of SP, and most of them were localized at

© 2004 Lippincott Williams & Wilkins

the lower part of the common bile duct. It has been controver-
sial so far whether the extrapancreatic bile duct lesions are a
continuous extension of the pancreatic lesion to the biliary tree
or a nonspecific change secondary to stenosis of the intrapan-

A spectrum of sclerosing pancreatitis

SP with panc IP SP and SC
(SP mass-forming type) (SP-SC)

e L

SP and SC with panc IP SC with hepatic [P
(SP-SC) (gfmm A SO) (SC-hepatic IP)

- - T

FIGURE 5. Scheme of sclerosing pancreatitis. 19G-4-related
sclerosing lesions occur along the biliary tract and pancreatic
duct, presenting with mass-forming or duct-stenosis. Conven-
tional SP without SC, which present with mass-formation or
diffuse narrowing of the main pancreatic duct, could be also
included in this disease entity, in addition to group A SC, SC-
hepatic IP, and SP-SC. Black nodules and thick black wiggly
lines are the site of the IgG4-related lesions.
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creatic portion of the biliary tree due to SP. The histologic
similarity between bile duct of SP-SC cases and pancreatic le-
sions of SP may suggest a direct extension of the pancreatic
process. Furthermore, case no. 17 with a history of pancreatic
head swelling cured by steroid treatment, found during medi-
cal follow-up to have a “tumor” (SC-hepatic IP) in the hepatic
hilum detected radiologically, suggests that SC and SP could
occur asynchronously at multiple points of the pancreato-
hepato-biliary system.

Interestingly, case no. 4 (group A) and case no. 15 (SP-
SC) had extrahepatobiliary and extrapancreatic complications,
such as sialoadenitis and prostatitis. Those lesions histologi-
cally showed diffuse lymphoplasmacytic infiltration with fi-
brosis and many IgG4-positive plasma cells, which is very
similar to those of SP. These 2 cases suggest that sclerosing
pancreato-cholangitis could occur as one manifestation of a
multifocal fibrosclerosis. Similar cases of SC or SP associated
with multifocal fibrosclerosis have been occasionally re-
ported.*'*2° Thus, IgG4 could be involved in the pathogenesis
of some cases of multiple fibrosclerosis.

Hepatic IP exhibits a broad spectrum of histologic ap-
pearances and is subcategorized as plasma cell granuloma,
pseudolymphoma, or inflammatory myofibroblastic tumor.*>°
Recently, it was proved that follicular dendritic cell tumor as-
sociated with EBV infection could morphologically mimic IP
in the liver.®*? Inflammatory pseudotumor in this study (SC-
hepatic IP) and the similar cases in literature could be histo-
logically identified as plasma cell granuloma, not follicular
dendritic cell tumor.>**® Moreover, in situ hybridization for
EBV did not reveal the association with EBV in IPs (SC-
hepatic IP) in this study.

In summary, this study suggests that sclerosing lesions
identical to those of SP can affect various levels of the biliary
tree. Some of those cases present as SC, some as hepatic IP.
These cases could benefit from steroid therapy similar to SP.
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