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Background: Immunoglobulin G4-related sclerosing cholangitis (IgG4-SC) is
frequently accompanied with type 1 autoimmune pancreatitis (AIP). Isolated
1gG4-SC which is not accompanied with AIP is uncommon in clinical practice,
and its manifestations are similar to those of hilar cholangiocarcinoma.

Case presentation: A 55-year-old male presented with persistent aggravation of
icteric sclera and skin. He was initially diagnosed with hilar cholangiocarcinoma
and underwent surgery. However, positive IgG4 plasma cells were found in the
surgical specimens. Thus, a pathological diagnosis of 1IgG4-SC was established.
After that, steroid therapy was given and initially effective. But he was steroid
dependent, and then received rituximab therapy twice. Unfortunately, the
response to rituximab therapy was poor.

Conclusion: It is crucial to differentiate isolated 1gG4-SC from hilar
cholangiocarcinoma to avoid unnecessary surgery. Future studies should
further explore effective treatment strategy in patients who do not respond to
steroids therapy. It is also required to develop novel and accurate diagnostic
approaches to avoid unnecessary surgical procedures.
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1 Introduction

Immunoglobulin G4-related sclerosing cholangitis (IgG4-SC) is
an autoimmune disease characterized by fibroinflammatory lesions
and their associated bile duct stricture (1). The prevalence of IgG4-SC
was 0.63 per 100,000 population in Japan. However, there is a lack of
epidemiological studies for IgG4-SC, especially outside of Japan (2).
IgG4-SC frequently accompanied with type 1 autoimmune
pancreatitis (AIP). IgG4-SC which is not accompanied with AIP is
defined as isolated 1gG4-SC (3). Isolated IgG4-SC is uncommon in
clinical practice, and its manifestations are similar to those of hilar
cholangiocarcinoma. Both of them have imaging evidence of
strictures in the hilar bile ducts, accompanied by the clinical
manifestation of jaundice. Thus, it is often difficult to differentiate
between the two diseases, especially in patients with hilar bile duct
stricture associated with jaundice (3). Notably, the primary treatment
of hilar cholangiocarcinoma is surgical resection (4). By comparison,
according to the international consensus, the first-line treatment of
IgG4-SC is steroids therapy (3, 5). Accordingly, it is very necessary to
establish a definite diagnosis to avoid unnecessary surgery.

Few cases of isolated 1gG4-SC have been reported. Herein, we
reported a case of isolated IgG4-SC, which was initially
misdiagnosed as hilar cholangiocarcinoma and treated with
surgery. In addition, we discussed the diagnosis and treatment
strategy of isolated IgG4-SC by reviewing the current evidence.

2 Case presentation

On July 13, 2022, a 55-year-old male was admitted to the
Department of Gastroenterology due to persistent aggravation of
icteric sclera and skin during the past 6 months. The patient has
diabetes mellitus and is currently managing blood sugar levels with
insulin injections. Laboratory tests revealed elevated levels of total
bilirubin (77.3 pmol/L, reference range, 5.1-22.2 pmol/L), direct
bilirubin (58.0 umol/L, reference range, 0-8.6 umol/L), alkaline
phosphatase (961.30 U/L, reference range, 45-125 U/L), gamma
glutamyl transferase (1,724.76 U/L, reference range, 10-60 U/L),
alanine aminotransferase (284.73 U/L, reference range, 9-50 U/L),
aspartate aminotransferase (193.17 U/L, reference range, 15-40
U/L), tumor marker carcinoembryonic antigen 50 (78.68 U/mL,
reference range, 0-20 U/mL), and tumor marker carcinoembryonic
antigen 199 (100.1 U/mL, reference range, 0-40 U/mL). Hepatitis
virus A, B, C, and E were negative. Abdominal ultrasonography
showed intrahepatic bile duct dilatation. Contrast-enhanced
magnetic resonance imaging (MRI) and magnetic resonance
cholangiopancreatography (MRCP) revealed intrahepatic bile duct
dilatation and an indistinct image at the confluence of the hilar bile
duct, but without evidence of dilatation in the common bile duct or
pancreatic duct nor diffuse pancreatic enlargement (Figure 1).
Primary sclerosing cholangitis was ruled out due to the absence
of band-like strictures or a beaded appearance of the biliary tract on
MRCP. Following a consultation with surgeons from the
Department of Hepatobiliary Surgery, a diagnosis of hilar
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FIGURE 1
Magnetic resonance cholangiopancreatography (MRCP) showing
strictures in the hilar region of the bile duct.

cholangiocarcinoma could not be excluded. After this patient and
his family members signed the written informed consents, left
hepatectomy and cholecystectomy with hepatobiliary jejunostomy
were performed on July 20, 2022. During the surgery, it was noted
that the gallbladder was slightly enlarged with mild edema and
thickening of the gallbladder wall. The bile duct was noticeably
hardened and narrowed. Upon transverse incision of the bile duct,
circumferential thickening of the bile duct wall was observed. No
bile flow was observed, indicating bile duct obstruction. The
amount of bleeding was 400ml. There was neither intraoperative
nor postoperative complications. However, pathological
examinations of the surgical specimens did not demonstrate
malignant cells, but inflammatory lesions, fibrous tissue
hyperplasia, and atypical hyperplasia were observed. Furthermore,
immunohistochemical staining was positive for IgG4 plasma cells
(>10 per high-power field), leading to a diagnosis of isolated IgG4-
related-SC (Figure 2). Meanwhile, serum IgG4 level was also
measured with a level of 120.31 mg/dL (reference range, 3.92 to
86.4 mg/dL). After that, intravenous methylprednisolone sodium
succinate was initiated at a daily dosage of 40 mg for 7 days, which
was subsequently transitioned to oral prednisolone acetate tablets at
a dosage of 40 mg/day. Gradually, there was notable improvement
of liver function and resolution of jaundice (Figure 3). The patient
was discharged 25 days after the surgery. The dosage of
prednisolone acetate tablets was reduced by 5 mg per week,
ultimately reaching a maintenance dosage of 5 mg/day.

On July 4, 2023, the patient was readmitted to the Department
of Gastroenterology due to persistent aggravation of icteric sclera
and skin for 2 months. Laboratory tests showed elevated levels of
total bilirubin, direct bilirubin, alkaline phosphatase, gamma
glutamyl transferase, alanine aminotransferase, and aspartate
aminotransferase (Figure 3). The results of imaging examination
did not indicate anastomotic stricture (Figure 4). A relapse of IgG4-
SC was considered. A relapse of IgG4-SC is commonly
characterized by the reappearance of symptomatic, serologic,
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FIGURE 2
Pathological examination of the surgical specimens in this patient.

radiologic, and/or histological abnormalities following complete or
partial remission of the disease (6). The dosage of prednisolone
acetate tablets was titrated to 50 mg/day. However, the level of total
bilirubin was still abnormal (103.6umol/L, reference range 5.1 to
22.2 umol/L). Thus, prednisolone acetate tablets had to be kept at a
maintenance dosage of 50 mg/day.

Considering a possibility of steroid dependency in this patient,
rituximab therapy was initiated intravenously at 1 g/week twice on
August 4, 2023 and August 23, 2023. Prednisolone acetate tablets

10.3389/fonc.2024.1385214

were maintained at a dosage of 45 mg/day. Despite so, his
symptoms did not improve. He refused further intervention and
requested to be discharged. Unfortunately, his wife told us that the
patient died on November 2023 at the last telephone follow-up visit.

3 Discussion

IgG4-SC is predominant in males. Approximately 80% of cases
IgG4-SC develop in males (3). 1gG4-SC is categorized by its
correlation with AIP and the location of bile duct stenosis (7).
First, according to its correlation with AIP, IgG4-SC can be
categorized into two distinct types: one is associated with AIP,
and the other is isolated IgG4-SC in the absence of AIP (3). In a
large Japanese cohort study, AIP was identified in 83.7% (730/872)
of the cases involving IgG4-SC (8). Furthermore, isolated IgG4-SC
was detected in only 8% (9/115) of cases in a prospective UK cohort
study (9). Until now, only a few cases with isolated IgG4-SC have
been reported, some of whom have undergone unnecessary surgical
resection due to their misdiagnoses (10-16). Second, according to
the location of bile duct stenosis, IgG4-SC can be categorized into
four types: type 1 IgG4-SC, which is characterized by stenosis in the
lower bile duct; type 2a, which is characterized by stenosis in the
intrahepatic bile duct accompanied with stricture dilatation,
whereas type 2b, which is characterized by intrahepatic bile duct
stenosis without stricture dilatation and a diminished number of
branches in the bile duct; type 3 IgG4-SC, which is distinguished by
stenosis in both the hilar region and the lower bile duct; type 4
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FIGURE 4

Magnetic resonance cholangiopancreatography (MRCP) showing no
indication of anastomotic stricture.

IgG4-SC, which is distinguished by stenosis exclusively in the hilar
region of the bile duct (17). In our patient, type 4 1gG4-SC was
considered. According to the results of MRCP, imaging evidence
indicates stenosis exclusively in the hilar bile duct, which is
consistent with the characteristics of type 4 1gG4-SC. In a
prospective Japanese cohort study, type 4 IgG4-SC was identified
in only 10% of the IgG4-SC cases (18). As mentioned in the current
guideline, it is crucial to differentiate type 4 IgG4-SC from hilar
cholangiocarcinoma to avoid unnecessary surgical resection

(19) (Table 1).

TABLE 1 Differential diagnoses of isolated 1lgG4-SC and
hilar cholangiocarcinoma.

Clinical
presentation

Serum
1G4 level

Bile
ducts
(cholangiogram)

Narrowed area
of the bile duct

Thickness of the
bile duct wall in
non-narrowed
areas

Response to
steroid therapy

Isolated IgG4-SC

Jaundice, pruritus,
abdominal pain, and
weight loss

Often elevated

Intrahepatic bile duct
dilatation and strictures in
the hilar bile ducts

Concentric symmetrical
thickening of the bile duct
wall, with smooth inner
and outer surfaces and
homogeneous

internal echoes

>0.8 mm

Effective

Hilar

cholangiocarcinoma

Similar symptoms with
isolated IgG4-SC, but often a
more rapid progression of
jaundice and weight loss

Not typically elevated

Similar manifestations with
isolated IgG4-SC

Non-concentric thickening of
the bile duct wall, with
outward concavity of the
outer edge and a papillary
appearance of the inner edge

<0.8 mm

Not effective

IgG4-SC, Immunoglobulin G4-related sclerosing cholangitis.
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Two diagnostic criteria of IgG4-SC are widely accepted: the
HISORt criteria (20) and the Japan Biliary Association criteria (17).
The HISOR criteria include a combination of five factors: histology,
imaging, serology, other organ involvement, and response to
steroids therapy (21). The criteria established by the Japan Biliary
Association include six elements: narrowing of the intrahepatic
and/or extrahepatic bile duct, thickening of the bile duct wall,
serological findings, pathological findings, involvement of other
organs, and response to steroids therapy (17).

In our case, the imaging revealed hepatic hilar biliary stricture,
and the surgical specimens demonstrated circular thickening of the
bile duct wall, which was not obvious in CT and MRI scans. There is
a superiority of endoscopic ultrasonography and intraductal
ultrasonography in providing higher resolution images of the bile
duct wall. Thus, they are valuable tools for distinguishing IgG4-SC
from other mimickers (21). During the procedures of endoscopic
ultrasonography and intraductal ultrasonography, bile duct biopsy
and cytology are also clinically significant and necessary to further
distinguish IgG4-SC from other diseases (17). Unfortunately, they
were not available in our case. Regardless, histological examination
of our patient revealed the presence of inflammatory lesions and
fibrous tissue hyperplasia without identification of malignant cells
as well as positive IgG4 plasma cells >10 per high-power field.
Additionally, the serum IgG4 level was 120.31 mg/dL. Notably,
according to the diagnostic criteria for IgG4-SC proposed by the
Japan Biliary Association criteria, the diagnostic threshold is set at a
serum IgG4 level of 2135 mg/dL (17). However, it has also been
reported that patients diagnosed with isolated IgG4-SC may exhibit
a serum IgG4 level of <135 mg/dL (12, 14, 22, 23). Moreover,
hypergammaglobulinemia, high serum IgG4 concentrations, high
serum IgE, high soluble IL-2 receptor, and negative CRP have been
reported for IgG4-related disease (24).

The standard treatment for IgG4-SC is steroids therapy (17, 21).
The Japanese clinical practice guidelines recommend oral
prednisolone at a dosage of 0.6 mg/kg/day for treatment (3).
Early-stage IgG4-SC patients respond positively to steroids
therapy (18), because inflammation is predominant at this stage.
By contrast, advanced-stage 1gG4-SC patients may be steroid
dependent or resistant, given relatively less inflammation but
marked fibrous scars at the advanced stage (25). Initially, our
patient had a rapid response to the steroids therapy but
experienced the first recurrence after a reduction in the dosage of
steroids. Additionally, he was considered to be steroids dependent,
because high-dose steroid maintenance therapy had to be
employed. In this case, second-line treatment options, including
rituximab, a CD20-depletion agent, can be initiated (26, 27). The
pathophysiology of IgG4-SC involves the interplay between B and T
lymphocytes, resulting in tissue fibrosis and organ damage.
Rituximab can induce remission in IgG4-SC by depleting B cells
(27). Rituximab is only considered when patients do not respond
effectively to steroid treatment. Rituximab has been reported as an
effective treatment for patients with IgG4-SC who did not respond
well to steroids therapy (27-29). However, in some cases, there was
a reduced responsiveness to the effects of rituximab (30). Our
patient did not show any positive response to the treatment
of rituximab.
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4 Conclusion

Our case emphasizes the clinical significance of distinguishing
between isolated IgG4-SC and cholangiocarcinoma before
intervention, especially surgery. To avoid unnecessary surgical
resection, it is crucial to integrate the findings from histology,
imaging, and serology to establish an accurate diagnosis. In the
case of steroid dependency and resistance, clinicians should actively
consider second-line therapies for isolated IgG4-SC. Certainly, new
treatment strategies will be necessary for patients who do not
respond effectively to steroids therapy.
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