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ABSTRACT

Introduction: Immunoglobulin G4-associated 
cholangiopathy (IAC) is a systemic manifestation of 
IgG4-related diseases manifesting with an increased 
serum level of IgG4. Immunoglobulin G4-associated 
cholangiopathy often has a robust clinical response 
to steroid therapy, however making a diagnosis can 
be difficult as the cholangiographic features may 
resemble that of cholangiocarcinoma with varying 
immunological profiles. In the absence of features 
suggestive of malignancy, a high index of suspicion 
for the disease should be maintained, even in the 
presence of normal serum levels of IgG4. Case Report: 
In this case report, the diagnosis of IAC was made 
following cholangiographic imaging, along with the 
presence of retroperitoneal fibrosis and thickened 
urothelia, although serum IgG4 levels were within 
normal limits. The resolution of biliary strictures 
following a trial of steroid therapy further confirmed 
the diagnosis. Conclusion: Immunoglobulin G4-
associated cholangiopathy requires a combination of 
clinical, serological, histopathological, and radiological 
features in order to make a clear diagnosis. A trial 
of steroid therapy in the event of an unclear clinical 
presentation further helps in differentiating IAC from 
hilar cholangiocarcinoma.
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INTRODUCTION

Immunoglobulin G4-associated cholangiopathy (IAC) 
is one of the systemic manifestations of IgG4-related 
diseases manifesting with an increased serum level of 
IgG4 and lymphoplasmacytic infiltrates rich in IgG4 
cells [1]. Establishing a diagnosis can be difficult as the 
cholangiographic features of IAC may resemble that of 
primary sclerosing cholangitis (PSC), pancreatic cancer, 
or cholangiocarcinoma, with variable biochemical and 
immunological patterns [1]. Even in the absence of any 
other suggestive features of malignancy, a high index of 
suspicion for IAC should be maintained in the presence 
of normal serum levels of IgG4 and a hilar mass on 
cholangiography [1, 2]. In this case report, we observed a 
rare presentation of IAC, manifesting with normal levels 
of IgG4 levels. The resolution of strictures following two 
weeks of steroid therapy further confirmed the diagnosis of 
IAC, clearing differentiating it from cholangiocarcinoma 
(an often inoperable cancer of the biliary system). A 
unique aspect of this case was the presence of bilateral 
thickened urothelia with hydronephrosis, which was 
suspicious for malignancy. Immunoglobulin G4-
associated cholangiopathy can present with a hilar 
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mass and normal serum levels of IgG4, which can be 
misdiagnosed as hilar cholangiocarcinoma, resulting in 
unnecessary surgical intervention. Thus, a combination 
of clinical, serological, histopathological, and radiological 
evaluation is required prior to any operative procedure.

CASE REPORT

A 47-year-old Caucasian male with a past medical 
history of hypothyroidism and gastroesophageal reflux 
disease presented with a three day history of painless 
scleral icterus, decreased appetite and energy, pruritus, 
acholic stools, and dark urine. He had no personal or 
family history of liver disease and denied alcohol or 
intravenous drug use. His physical exam was notable for 
scleral icterus, jaundice, and a normal abdominal exam. 
Liver chemistry tests demonstrated cholestasis and 
transaminitis, with total bilirubin 6.3 mg/dL, alkaline 
phosphatase 192 U/L, alanine aminotransferase (ALT) 
547 U/L, and aspartate aminotransferase (AST) 160 U/L. 
Total protein, albumin, complete blood count, and basic 
metabolic panel were all normal.

The following day the patient was admitted for an 
expedited workup. Laboratory findings revealed an 
elevated CA 19-9 level of 199 U/mL, normal IgG level 
of 1089 mg/dL, international normalized ratio (INR) 
0.9, lipase 48 U/L, alpha-fetoprotein (AFP) 2.3 ng/
mL, des-gamma-carboxy prothrombin 0.6 mg/mL, 
acetaminophen assay <1.0 mcg/mL, negative anti-nuclear 
antibody and anti-smooth muscle antibody (ASMA), and 
thyroid stimulating hormone (TSH) 2.4 mIU/mL.

An abdominal ultrasound showed intrahepatic biliary 
ductal dilatation without common bile duct (CBD) 
dilation, plus diffusely increased hepatic echogenicity 
suggesting steatosis/hepatocellular disease. Magnetic 
resonance cholangiopancreatography (MRCP) showed 
severe intrahepatic biliary ductal dilatation with caliber 
change at the common hepatic duct (CHD) at the 
bifurcation (Figure 1). In addition, there was an associated 
mass-like area of T2 hypointensity within the anterior 
left hepatic lobe with prominent intrahepatic vessels 
and retroperitoneal fibrosis. Endoscopic retrograde 
cholangiopancreatography (ERCP) and endoscopic 
ultrasound (EUS) revealed normal upper endoscopy 
and a 25 mm by 13 mm hilar mass with upstream 
intrahepatic ductal dilation. Bilateral plastic stents were 
placed and brushings and biopsies were taken of the hilar 
mass, which showed reactive ductal epithelium without 
dysplasia or malignancy.

He was discharged from the hospital and seen in 
surgery clinic, where a bile duct resection, left liver 
lobe resection, and Roux-en-Y hepaticojejunostomy for 
possible cholangiocarcinoma were recommended. At this 
point, he reported that his initial symptoms had improved 
since his ERCP. His physical exam was normal and his liver 
chemistry tests revealed mild transaminitis. Total protein 
and albumin were normal. A computed tomography 

(CT) abdomen with contrast demonstrated a mass-like 
thickening of the CHD wall near the right and left hepatic 
duct bifurcation measuring 13 mm by 17 mm (Figure 2). 
He also had bilateral hydronephrosis, worse on the right, 
with abnormal mass-like thickening of the urothelia and 
retroperitoneal fibrosis on the CT (Figure 3). Given this 
finding, the differential diagnosis included consideration 
of IgG4 cholangiopathy, however measured IgG4 was 
normal at 42.4 mg/dL. A week later, he underwent 
another ERCP for continued imaging abnormalities and 
to reobtain tissue to rule out malignancy, which showed 
mild but improved structuring from the CHD to the hilum 
and redemonstrated the hilar mass. Samples of the mass 
for cytology and fluorescence in situ hybridization (FISH) 
were taken, and the stents were replaced.

Two days later, he was referred to hepatology clinic for 
further workup. A trial of empiric prednisone, dosed at 
40 mg twice per day, was started on account of concerns 
for IAC. The pathology results showed reactive epithelia 
only, without malignancy, and negative for FISH, IgG, 
and IgG4 stains. He returned to hepatology clinic three 
weeks later reporting resolution of all of his previous 
symptoms since initiation of prednisone. All his liver 
chemistry had improved to normal. The repeat CT scan 
showed improvement in the mass-like thickening of the 
CHD, now measuring 9 mm by 4 mm (Figure 4), with 
improvement in the urothelial thickening and resolution 
of the hydronephrosis. His prednisone was decreased 
to 40 mg once a day and thereafter to 30 mg once per 
day (Figure 5). Three weeks later he continued to be 
asymptomatic, and a repeat CT scan showed improvement 
in the mass size, continued CHD wall thickening, and 
resolution of his biliary ductal dilatation. A repeat EUS 
and ERCP done three weeks after the scan demonstrated 
resolution of the hilar mass and marked improvement 
of the CHD structuring, and the stents were removed. 
Brushings from the hilum were negative for malignancy. 
A month later, the patient started complaining of weight 
gain, muscle aches, and insomnia. The prednisone dose 
was then tapered to 20 mg per day and mycophenolate 
mofetil (MMF) 500 mg twice per day was added to his 
regimen. He continued to remain asymptomatic, liver 
chemistry tests remained normal, and repeat CT scans 
showed overall improvement in his CHD wall thickening 
(Figure 6). He continued to feel well on this regimen and 
denied any complain.

DISCUSSION

Immunoglobulin G4-associated cholangiopathy (IAC) 
is viewed as a biliary manifestation of a systemic group of 
diseases: IgG4-related systemic disease (ISD) [1]. Defined 
as a syndrome characterized by elevated levels of serum 
IgG4 and lymphoplasmacytic infiltrates rich in IgG4 
cells, ISD is a constellation of various manifestations, 
depending on the organ involved [2]. A review by 
Bjornsson in 2007 reported that IAC has been given 
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Figure 1: MRCP images showing CHD mass (blue arrow) 
with associated intrahepatic ductal dilatation (yellow arrow). 
CHD: common hepatic duct; MRCP: magnetic resonance 
cholangiopancreatography.

Figure 2: CT image showing a 17 mm by 13 mm (dotted lines 
A and B, respectively) CHD mass. Plastic biliary stents are 
visualized lateral to the mass. CHD: common hepatic duct; CT: 
computed tomography.

Figure 3: CT image showing left greater than right urothelial 
thickening, with associated mild left hydronephrosis. CT: 
computed tomography.

Figure 4: CT image showing improvement in the size of the 
CHD mass after initiation of steroids, now measuring 9 mm by 
4 mm. CHD: common hepatic duct; CT: computed tomography.

Figure 5: CT image showing marked improvement in bilateral 
urothelial thickening after initiation of prednisone, with 
persistent left hydronephrosis measuring 4.6 mm. CT: 
computed tomography.

Figure 6: CT image demonstrating improved, although 
persistent, bilateral urothelial thickening with stable left 
hydronephrosis. CT: computed tomography.
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many names, including “lymphoplasmacytic sclerosing 
pancreatitis with cholangitis” [3], “sclerosing pancreato-
cholangitis” [4, 5], “pancreatic pseudotumor with 
multifocal idiopathic fibrosclerosis” [6], “inflammatory 
pseudotumor from sclerosing cholangitis” [7], “atypical 
primary sclerosing cholangitis associated with unusual 
pancreatitis” [8], “immunoglobulin G4-related 
lymphoplasmacytic sclerosing cholangitis,” “autoimmune 
pancreatitis-associated sclerosing cholangitis” [9], and 
“lymphoplasmacytic sclerosing cholangitis without 
pancreatitis” [10]. Interestingly, all of these names 
seen throughout the literature suggest a strong overlap 
between various immunopathologies of the biliary tree 
and adjacent structures.

Immunoglobulin G4-associated cholangiopathy 
is a subtype of sclerosing cholangitis, alongside PSC 
and secondary sclerosing cholangitis (SSC), and has 
been recognized internationally as a clinical entity in 
the spectrum of IgG4-related diseases [11]. However, 
there have been reported cases of IAC misdiagnosed as 
cholangiocarcinoma due to cholangiographic similarities, 
leading to major surgical resections such as hepatectomy 
or hepaticojejunostomy and radical bile duct resections 
[12–15].

Seen as a biliary manifestation of a systemic 
autoimmune disorder with typically characteristic 
IgG4-positive histopathology lymphoplasmacytic 
infiltrates, IAC commonly includes intrapancreatic 
and extrapancreatic biliary strictures [13]. Other organ 
involvement seen in patients with IAC includes salivary 
glands (sclerosing sialadenitis), retroperitoneal fibrosis, 
and mediastinal lymphadenopathy [16–18]. In a study 
by Ghazale et al., 49 out of 53 (92%) patients with IAC 
had pancreatic involvement, making the pancreas the 
most common organ involved in IAC [2, 11]. However, 
there have been several reports of patients with IAC in 
the absence of pancreatic involvement, with some cases 
masquerading as hilar cholangiocarcinoma.

Paradoxically, compared to the majority of 
autoimmune conditions, there is a male preponderance 
of IAC, with a male to female ratio of 3.3:1 [2, 9, 19]. In a 
case series report from Japan by Nakazawa et al. between 
2004 and 2005, males accounted for over 70% of patients. 
Although frequently seen among elderly males, with 
about 83% of patients older than 50 years at diagnosis 
[2], IAC can manifest among patients younger than 50, 
with an age range of 14–85 years in early studies of the 
disease [2, 4, 9]. More recent studies have shown a more 
revised age range of 47.6–87.4 years with an average age 
of 69.3 [19].

Clinical features of IAC on presentation are variable, 
but obstructive jaundice is a common manifestation, seen 
in over 77% of cases including this index report [2–4, 9]. 
Other features include steatorrhea (15%), weight loss 
(51%), abdominal pain (26%), and new-onset diabetes 
mellitus (8%) [2].

A mimicker of IAC is cholangiocarcinoma, which can 
present as a hilar mass. Serum tumor markers are often 

used to further assess for cholangiocarcinoma. However, 
several reports in literature have shown that high levels 
of the tumor marker CA 19-9 are quite common in 
patients with IAC [3, 9, 20–22]. The CA 19-9 level of this 
report was elevated over five times the normal value. In 
a study by Rosen et al., one of the criteria to establish a 
clinical diagnosis of hilar cholangiocarcinoma included 
the presence of a malignant appearing biliary stricture 
and CA 19-9 >100 U/mL, both of which were present 
in the patient [23]. However, the sensitivity of elevated 
CA 19-9 for cholangiocarcinoma is only 40–70%, with 
a specificity range of 50–80%, and a positive predictive 
value of 16–40% [13, 24, 25]. In addition, elevated 
CA 19-9 levels cannot be used definitively to diagnose 
cholangiocarcinoma.

There have been reported cases of renal manifestations 
of IAC, mimicking the features of a urothelial carcinoma. 
In their case report, Zhang and his colleagues described 
a case of IgG4-related kidney disease manifesting as 
thickened urothelium with prominent fibrosis and 
numerous lymphoid follicles on histological examination 
of the renal pelvis [26]. Many of these renal manifestations 
showed a left to right kidney predominance, which was 
observed in our patient [27, 28]. Although the cytological 
studies came back normal, the resolution of the urothelial 
thickening in response to steroids is in keeping with IAC, 
ruling out the possibility of a malignancy.

Eosinophilic cholangiopathy, a benign cause of 
biliary obstruction may mimic hilar cholangiopathy and 
affect the extrahepatic biliary tree with similar clinical 
manifestations as IAC [29]. However, eosinophilic 
cholangiopathy is characterized by dense transmural 
eosinophilic infiltration of the biliary tract independent 
of peripheral increase in eosinophil count [29], a feature 
that was absent in our patient.

More than 80% of patients with IAC have significantly 
increased levels of liver chemistry tests, including alkaline 
phosphatase and serum bilirubin [9, 30]. The level of 
gamma-globulin in patients with IAC are often elevated, 
especially the IgG4 levels, which are increased in 60–
80% of cases [5, 12, 31–33]. Although the serum IgG4 
levels in our patient were normal, patients with IAC have 
been reported to present with variable biochemical and 
immunological abnormalities at the time of diagnosis, 
including with normal serum levels of IgG4, a rare 
manifestation [9, 21]. Studies have shown that only 18% of 
IAC cases reveal IgG4 plasma cells through transpapillary 
endoscopic biopsy, with a sensitivity of 54–86% [15, 34].

A study by Nakazawa et al. in 2005 showed sclerosing 
changes in the intra- and extrahepatic bile ducts in 50% 
of the patients during cholangiography, as was observed 
in this patient. Cholangiographic features are a useful tool 
in establishing a diagnosis of IAC in patients. Although 
pancreatic involvement is commonly seen in IAC, some 
reports have described isolated biliary tract involvement 
without features of pancreatic involvement, as observed 
in our patient [10, 35, 36].

In establishing a diagnosis of IAC, many patients 
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are discovered to have IAC only after a major surgical 
resection, including hepaticojejunostomy and 
pancreatoduodenectomy [3, 5, 7, 9, 36]. The Japanese 
clinical diagnostic criteria of 2012 for IAC (HISTORt 
Criteria) remain a useful tool in the establishment of a 
clinical diagnosis for IAC, and our patient met the criteria 
as a definite diagnosis of IAC, with biliary tract imaging 
of segmental narrowing of the intrahepatic bile duct 
and thickening of the bile duct wall and the coexistence 
of retroperitoneal fibrosis [37]. In the case report by 
Bjornsson et al., they concluded that diagnosis of IAC 
is confirmed if biliary or other organ histology showed 
infiltrative IgG4 positive cells (>10 cells/hpf), or if the 
stricture responds with steroid treatment as seen in the 
patient. Yadav et al. also described normal serum IgG4 
and IgG4 positive plasma cells <10/hpf in the sclerotic 
phase of IAC due to delayed presentation and dense 
fibrosis, as was observed in our patient [34].

In a retrospective study by Nishino et al., the use of 
steroids brought about the resolution of obstructive 
jaundice and biliary strictures in all patients, with the 
ducts improving to normal diameter in 60% of the patients 
[38]. In the treatment of IAC, it has been reported in the 
literature that the use of steroids for two to three months 
with an initial dose of 40 mg of prednisolone for four 
weeks, with tapering by 5 mg per week thereafter, proved 
useful in the resolution of symptoms [9]. Our patient 
had complete resolution of his liver chemistry tests and 
biliary ductal dilatation, and his structuring markedly 
improved, with prednisone. However, the presence of 
the CHD thickening and some stricturing, especially 
proximal extrahepatic or intrahepatic structuring, even 
after commencement of steroids in patients with IAC, is a 
prediction for relapse [2, 11]. Ghazale et al. reported that 
after steroid treatment with prednisolone, 29 patients 
(97%) responded to steroids with 18 patients (60%) 
showing resolution of strictures and stabilization of hepatic 
enzymes. Relapse occurred in 53% of these patients, of 
whom six were treated with immunomodulatory drugs. 
Two were placed on mycophenolate mofetil 750 mg 
twice daily with no further relapse. All six patients who 
were placed on immunomodulators for relapse were in 
remission with no further relapse (median follow-up 
on immunomodulators ranged from two to nineteen 
months) [2].

CONCLUSION

Immunoglobulin G4-associated cholangiopathy is 
a distinct biliary disease entity with varying systemic 
organ manifestations. Although not frequently seen, IAC 
may be associated with renal manifestations, including 
urothelial thickening and hydronephrosis that can mimic 
other conditions. Cholangiographic features of IAC 
have a similar resemblance to the appearance of hilar 
cholangiocarcinoma, and thus distinguishing between 
these two diseases requires a high index of suspicion, 

especially in the absence of other features suggestive 
of a malignancy. Although serologic evidence did not 
suggest IAC in this report, improvement in laboratory, 
radiographic, and endoscopic abnormalities with steroid 
therapy confirmed the diagnosis of IAC, establishing 
the usefulness of steroid treatment in the diagnosis 
of IAC, a clear distinction between IAC and hilar 
cholangiocarcinoma.
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