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Differentiating Immunoglobulin G4-Related Sclerosing Cholangitis from
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Background/Aims: Few studies have differentiated immunoglobulin G (IgG) 4-related sclerosing cholangitis (IgG4SC) from hilar cholangiocarcinoma (CC). Thus, we sought to
investigate useful features for differentiating IgG4-SC from
hilar CC. Methods: We retrospectively compared clinical,
serological, imaging, and histological features of six patients
with IgG4-SC and 42 patients with hilar CC. Results: In patients with hilar CC, obstructive jaundice was more frequent
(p<0.01), serum total bilirubin levels were significantly higher
(p<0.05), serum CA19-9 levels were significantly higher
(p<0.01), and serum duke pancreatic monoclonal antigen
type 2 levels were frequently elevated (p<0.05). However,
in patients with IgG4-SC, the serum IgG (p<0.05) and IgG4
(p<0.01) levels were significantly higher and frequently elevated. The pancreas was enlarged in all IgG4-SC patients
but only in 17% of hilar CC patients (p<0.01). Salivary and/
or lacrimal gland swelling was detected in only 50% of IgG4SC patients (p<0.01). Endoscopic retrograde cholangiography revealed that the hilar or hepatic duct was completely
obstructed in 83% of hilar CC patients (p<0.01). Lower bile
duct stenosis, apart from hilar bile duct stenosis, was more
frequent in IgG4-SC patients (p<0.01). Bile duct wall thickening in areas without stenosis was more frequent in IgG4-SC
patients (p<0.01). Conclusions: An integrated diagnostic approach based on clinical, serological, imaging, and histological findings is necessary to differentiate IgG4-SC from hilar
CC. (Gut Liver 2013;7:234-238)
Key Words: Immunoglobulin G; IgG4-ralated sclerosing cholangitis; Hilar cholangiocarcinoma; Endoscopic retrograde
cholangiopancreatography

INTRODUCTION
Immunoglobulin G (IgG) 4-related disease is a unique systemic inflammatory disease characterized by tumorous swelling
of affected organs and elevation of serum IgG4 levels.1,2 Autoimmune pancreatitis (AIP) is a prototype of IgG4-related disease.2 In some cases, only one organ is clinically involved, while
in others, several organs are affected.2 IgG4-related sclerosing
cholangitis (IgG4-SC) is a biliary manifestation of this systemic
disease. The histological basis is transmural fibrosis, with abundant infiltration of IgG4-positive plasma cells and lymphocytes
and obliterative phlebitis.1-5
Stenosis of the lower bile duct is seen frequently in AIP, which
should be differentiated from pancreatic head cancer. When
stenosis develops in the hilar or intrahepatic bile duct, the cholangiographic appearance is similar to that of primary sclerosing
cholangitis (PSC) or hilar cholangiocarcinoma (CC).1-5 Although
there have been some reports on the differences between IgG4SC and PSC,3,4,6 there are few studies on differentiating IgG4-SC
from hilar CC.3,7-9 IgG-4 SC is particularly difficult to differentiate from hilar CC when it is not associated with AIP, or when
the diagnosis of AIP is unclear.10 Because IgG4-SC responds well
to steroids, but a diagnosis of hilar CC leads to hepatectomy, accurate differentiation between IgG4-SC and hilar CC is essential.
However, contemporary diagnostic modalities cannot reliably
differentiate the two diseases. This study is aimed to clarify the
differences in clinical, serological, imaging, and histological
findings between IgG4-SC with stenosis of the hilar bile duct
and hilar CC.
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MATERIALS AND METHODS
1. Study patients
A total of six patients (five men and one woman; median
age, 71 years; range, 52 to 76 years) with IgG4-SC and 42 patients with hilar CC (23 men and 19 women; median age, 74
years; range, 52 to 89 years) diagnosed from 2000 to 2010 were
enrolled in this study. All of the IgG4-SC patients fulfilled the
following three criteria: 1) biliary strictures at the hilar bile duct;
2) association with type 1 AIP diagnosed according to the International Consensus Diagnostic Criteria of AIP;11 and 3) steroid
responsiveness. The six patients were followed up for a duration
of 2 to 11 years (average, 7.8 years), and any diagnosis of cancer was ruled out during their clinical course. The patients with
hilar CC were diagnosed through radiological, histological and/
or cytological modalities, and their disease followed the typical clinical course. This study was approved by the Institutional
Review Board of Tokyo Metropolitan Komagome Hospital, and
informed consent for all invasive procedures was obtained from
all patients.
2. Clinical, laboratory, and imaging analysis
Age at time of diagnosis, sex, initial symptoms such as obstructive jaundice and abdominal pain, serum total bilirubin,
serum tumor markers (CA19-9, carcinoembryonic antigen, duke
pancreatic monoclonal antigen type 2 [DUPAN-2]), serum IgG,
IgG4 and IgE levels, and autoantibodies (antinuclear antigen
and rheumatoid factor) were abstracted from the clinical records. Serum IgG4 levels were measured by nephelometry using
IgG subclass kits. A cutoff value of 135 mg/dL, which is widely
accepted, was used.
Computer tomography (CT), ultrasonography (US), magnetic
resonance imaging (MRI), and magnetic resonance cholangiopancreatography (MRCP) were conducted in all patients. Endoscopic retrograde cholangiopancreatography (ERCP) was performed in six IgG4-SC patients and in 18 patients with hilar CC.
Percutaneous transhepatic biliary drainage was performed in 28
patients with hilar CC. Intraductal ultrasonography (IDUS) was
performed in four IgG4-SC patients. Endoscopic transpapillary
bile duct biopsy and cytological examination were performed in
five and six IgG4-SC patients, and in one and 28 hilar CC patients, respectively. Imaging findings were assessed as follows:
enlargement of the pancreas via CT and MRI; abdominal lymph
node swelling via CT; length of stenosis of the hilar bile duct via
ERCP and/or MRCP and/or percutaneous transhepatic cholangiography; delineation of stenotic bile duct via ERCP; and thickening of bile duct wall in areas without bile duct stenosis and
gallbladder wall via CT and/or US and/or IDUS. Swelling of the
salivary and/or lacrimal glands was evaluated clinically and/or
via CT. The definition of pancreatic enlargement was based on
definition of Haaga et al .12
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3. Statistical analysis
The differences between the two groups were analyzed using
Fisher’s exact test or the Mann-Whitney U test. In all tests, corrected p-values of less than 0.05 were considered statistically
significant.

RESULTS
1. Clinical and serological differences
Both diseases occurred predominantly in elderly males. As the
initial symptom, obstructive jaundice occurred more frequently
in patients with hilar CC (IgG4-SC vs hilar CC, 16% vs 76%;
p<0.01). Obstructive jaundice fluctuated during the course of
two of the IgG4-SC patients. The median serum total bilirubin
levels were significantly higher in the patients with hilar CC
(0.7 mg/dL vs 3.8 mg/dL, p<0.05). In comparing tumor markers between IgG4-SC patients and hilar CC patients, the serum
CA19-9 levels were found to be significantly higher and more
frequently elevated (24.6 U/mL vs 276.3 U/mL, p<0.01 and 33%
vs 88%, p<0.01), and the serum DUPAN-2 levels were more
frequently elevated (20% vs 74%, p<0.05) in the patients with
hilar CC. On the other hand, the serum IgG and IgG4 levels were
Table 1. Clinical and Laboratory Findings of Immunoglobulin G4-Related Sclerosing Cholangitis (IgG4-SC) and Hilar Cholangiocarcinoma
IgG4-SC
(n=5)
Male/Female

4/1

Hilar cholanpgiocarcinoma
value
(n=42)
23/19

0.377

74.0

0.447

Age, median

71.0

Jaundice, +/-

1/4 (20.0)

32/10 (76.2)

0.023

Abdominal pain, +/-

2/3 (40.0)

8/31 (20.5)

0.317

Median T-bil, mg/dL
Median CA19-9, U/mL
CA19-9 ≥37.0 U/mL, +/Median CEA, ng/mL
CEA ≥5.0 ng/mL, +/-

0.70

3.75

0.018

22.6

276.3

0.009

2/3 (40.0)

37/5 (88.1)

0.038

4.4
2/3 (40.0)

Median DUPAN-2, U/mL

126.0

DUPAN-2 ≥150 U/mL, +/-

1/3 (25.0)

Median IgG, mg/dL

2,100.0

IgG ≥1,700 mg/dL, +/-

4/1 (80.0)

Median IgG4, mg/dL

903.0

IgG4 ≥135 mg/dL, +/-

5/0 (100)

3.3
12/30 (28.6)
733.0

0.490
0.991
0.069

29/10 (74.4)

0.140

1,321.5

0.035

2/10 (16.7)

0.028

25.7
1/17 (5.6)

0.001
<0.001

Median IgE, IU/mL

298.0

73.6

0.513

IgE ≥250 IU/mL, +/-

1/2 (33.3)

1/2 (33.3)

0.386

Autoantibody (ANA/RF), +/-

2/1 (66.7)

2/9 (18.2)

0.354

Data are presented as number (%).
CEA, carcinoembryonic antigen; DUPAN-2, duke pancreatic monoclonal antigen type 2; ANA, antinuclear antibody; RF, rheumatoid
factor.
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significantly higher and more frequently elevated in the patients
with IgG4-SC (2,100.0 mg/dL vs 1,321.5 mg/dL, p<0.05 and
83% vs 17%, p<0.05) and (873.0 mg/dL vs 25.7 mg/dL, p<0.01
and 100% vs 6%, p<0.01) (Table 1).
2. Imaging differences
Enlargement of the pancreas as seen on CT and/or MRI was
found in all IgG4-SC patients and in 17% of the hilar CC patients (p<0.01). Salivary and/or lacrimal gland swelling was
detected in only 50% of the IgG4-SC patients (p<0.01). There
were no differences in the length of stenosis of the hilar bile
duct between patients having the two diseases. ERCP revealed
that stenosis of the hilar bile duct was delineated in all IgG4SC patients (Fig. 1), but the hilar or hepatic duct was completely
obstructed in 15 of 18 (83%) hilar CC patients (p<0.01). Stenosis
of the lower bile duct, apart from the hilar bile duct, was more
frequent in the patients with IgG4-SC (100% vs 5%, p<0.01).
Thickening of the bile duct wall in areas without stenosis, as
seen on cholangiography, was also more frequent in the IgG4SC patients (100% vs 12%, p<0.01). IDUS showed wall thickness
(1.2 to 2.3 mm) with smooth outer margins in the bile ducts
without stenosis in the IgG4-SC patients (Fig. 2). There was no

Fig. 1. Endoscopic retrograde cholangiopancreatography shows that
stenosis of the hilar bile duct was delineated in immunoglobulin G4related sclerosing cholangitis patients.

significant difference between patients with IgG4-SC or hilar CC
in the incidence of thickening of the gallbladder wall (Table 2).
3. Histological and cytological diagnosis
Bile cytology results were negative in all IgG4-SC patients.
Histological diagnosis of bile duct biopsy specimens, based on
dense fibrosis with abundant (>10/high power field) infiltration of IgG4-positive plasma cells, was performed in two of five
IgG4-SC patients. Bile cytology results were positive in 18 of 28
(64%) patients with hilar CC, and bile duct biopsy was negative
in one hilar CC patient.

DISCUSSION
Some benign fibroinflammatory processes at the hilum of
the liver have been reported to mimic hilar CC.13-16 Approximately 8% to 24% of patients with proximal biliary obstruction
presumed to be hilar CC are ultimately proven to have benign
strictures on final histological examination.13-16 Recently, it has
become obvious that some proximal bile duct strictures mimicking hilar CC are caused by IgG4-SC.2,3,7-9,16 In a review of 185
patients who underwent major liver resections for presumed

Fig. 2. Intraductal ultrasonography shows wall thickness with smooth
outer margins in the bile ducts without stenosis in immunoglobulin
G4-related sclerosing cholangitis patients.

Table 2. Radiological Findings of Immunoglobulin G4-Related Sclerosing Cholangitis (IgG4-SC) and Hilar Cholangiocarcinoma
IgG4-SC (n=5)
Enlargement of pancreas

5/0 (100)

Extrapancreatic lesions (lacrymal/salivary gland lesion), +/Lymph node swelling
Median legnth of stenosis of bile duct, mm

Hilar cholangiocarcinoma (n=42)

p-value

7/35 (16.7)

0.001

3/2 (60.0)

0/42 (0.0)

0.001

2/3 (40.0)

12/30 (28.6)

0.627

25.0

25.0

0.901

2/39 (4.9)

<0.001

5/0 (100)

5/37 (11.9)

<0.001

2/3 (40.0)

11/31 (26.2)

0.607

Stenosis of lower bile duct (ERCP/MRCP), +/-

5/0 (100)

Thickening of bile duct wall (CT/US), +/Thickening of gallbladder wall (CT/US), +/-

Data are presented as number (%).
ERCP, endoscopic retrograde cholangiopancreatography; MRCP, magnetic resonance cholangiopancreatography; CT, computed tomography; US,
ultrasonography.
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hilar CC, Erdogan et al .16 reported that 17% had no evidence of
malignancy, and of these, nearly 50% had histologic features
consistent with IgG4-SC.
IgG4-SC is a bile duct lesion of IgG4-related systemic disease.
Most cases of IgG4-SC are associated with AIP.2 Stenosis of the
lower bile duct is seen frequently in patients with AIP, but controversy exists as to whether the stenosis is due to IgG4-SC or
compression caused by pancreatic inflammatory enlargement.17
In the revised HISORt criteria, only hilar and/or intrahepatic
biliary strictures are recognized as other organ involvement of
AIP.18 In the present study, “IgG4-SC” was the term used to designate IgG4-SC with stenosis of the hilar bile duct, and clinical,
serological, and imaging differences were compared between
IgG4-SC and hilar CC.
In hilar CC, obstructive jaundice was found to be more frequent, and serum total bilirubin levels were higher. Obstructive
jaundice fluctuated during the clinical course of two IgG4-SC
patients. ERCP revealed stenosis of the bile duct to be delineated in all IgG4-SC cases, but the bile duct was completely
obstructed in 83% of the patients with hilar CC. Given these
findings, stenosis of the bile duct appears to be more prominent
in hilar CC than in IgG4-SC. Serum CA19-9 levels were significantly higher and more frequently elevated in patients with
hilar CC, but two patients with IgG4-SC had elevated serum
CA19-9 levels (57.7 and 101 U/mL). According to the report
by Hirano et al .,19 serum CA19-9 levels were elevated in five of
eight (63%) patients with SC associated with AIP. Thus, serum
tumor markers do not seem to help distinguish between IgG4SC and hilar CC. The present study found that serum IgG4 levels
were significantly elevated in all patients with IgG4-SC, but one
advanced hilar CC patient had an elevated serum IgG4 level (206
mg/dL). Oseini et al .9 detected elevation of serum IgG4 levels in
78% of 50 IgG4-SC patients and in 14% of 126 patients with
CC. Although these investigators stated that a serum IgG4 level
at a cutoff of four times the upper limit of normal (140 mg/dL)
is 100% specific for IgG4-SC, the sensitivity for IgG4-SC in their
study was only 26%.9 Furthermore, two cases of CC associated
with IgG4-SC have been reported.20,21 Serum IgG4 alone cannot
distinguish reliably between IgG4-SC and hilar CC.
Other lesions related to IgG4, such as salivary or lacrimal
gland swelling, are important clues for the diagnosis of IgG4SC. Clinicians should therefore heed the presence of IgG4related lesions other than pancreatobiliary lesions.
According to a previous study, lower bile duct strictures and
segmental or long strictures with prestenotic dilatation are more
common in IgG4-SC compared with PSC.3,6 In the present study,
stenosis of the lower bile duct strongly suggested IgG4-SC, and
ERCP detected obstruction of the bile duct only in hilar CC.
However, the length of stenosis of the hilar bile duct was not
different between the two diseases. Therefore, stenosis located
exclusively in the hilar bile duct cannot be differentiated only
by cholangiography.

237

Thickening of the bile duct wall in areas without stenosis, as
seen on cholangiography, have been more frequently observed
in IgG4-SC patients. According to a study using IDUS, bile duct
wall thickness exceeding 0.8 mm in regions of nonstricture determinate by the cholangiogram was highly suggestive of IgG4SC compared with CC.7 In the present study, IDUS showed wall
thickness with smooth outer margin in the bile duct without
stenosis in IgG4-SC patients. Nakazawa et al .22 stated diagnostic
criteria for IgG4-SC based on association of AIP or other organ
involvement, high serum IgG4, IDUS findings, and pathological
findings are useful for distinguishing from pancreatic cancer,
PSC, and hilar CC.
Thickening of the gallbladder wall due to IgG4-related sclerosing cholecystitis is a gallbladder lesion of IgG4-related disease.23,24 Although significant differences in its incidence have
not been seen between the two diseases, marked gallbladder
wall thickening suggests IgG4-SC.24
Although transpapillary bile duct biopsy is technically difficult to perform, and biopsy specimens are sometimes small
or have artificial degeneration, adequate biopsy specimens are
needed for histological diagnosis of IgG4-SC. The diagnostic
features of fibrosis with infiltration of IgG4-positive plasma cells
are observed in the subepithelial region of the bile duct. Abundant (>10/high power field) infiltration of IgG4-positive plasma
cells was reportedly detected in the range of 18%7 to 88%5 in
patients with IgG4-SC. The sensitivity of bile duct biopsy for
diagnosing CC has been reported to be 53%25 to 72%7. However,
abundant infiltration of IgG4-positive plasma cells having been
detected in some cases of CC.7,8 We consider that IgG4-SC could
not be diagnosed only from transpapillary bile duct biopsy with
immunostaining of IgG4, although bile duct biopsy is useful for
exclusion of CC. Oh et al .26 reported that AIP or extrabiliary organ involvement, significant infiltration of IgG4-positive cells,
and elevated serum IgG4 levels highly support the diagnosis of
IgG4-SC.
We have not undertaken any diagnostic steroid trials for
IgG4-SC patients; there is no international consensus regarding this approach. Because the sensitivity of histological and/or
cytological diagnosis of hilar CC is relatively lower than that of
pancreatic cancer, a steroid trial may be a suitable option when
a patient has imaging features suggestive of IgG4-SC, but without elevated serum IgG4-levels or any definite association with
AIP, and with negative histological and/or cytological results.
However, great caution must be exercised with respect to diagnostic steroid trial. Treating patients suspected of having IgG4SC with steroids, when the actual underlying condition is hilar
CC, may not only delay accurate diagnosis and timely intervention, but may result in fatal outcomes.
One of the limitations of the present study is that the number
of IgG4-SC patients was too small for analysis, and IgG4-SC
patients without AIP were not included in this study. Another
issue was that the diagnostic procedures of ERCP and trans-
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papillary biopsy were limited for hilar CC, and IDUS was not
performed for hilar CC patients in our hospital. Therefore, additional studies may be necessary to develop a more accurate
strategy for differentiating the two diseases.
In summary, elevation of serum IgG and IgG4 levels, IgG4related involvement of other organs including AIP, stenosis of
the lower bile duct, and thickening of the bile duct wall in areas
without stenosis are highly suggestive of IgG4-SC. On the other
hand, obstructive jaundice, elevation of serum CA19-9 levels,
and obstruction of the hilar bile duct as observed on ERCP are
more frequent characteristics of hilar CC. An integrated diagnostic approach based on clinical, serological, imaging, and
histological findings is necessary to differentiate IgG4-SC from
hilar CC.
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