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Abstract

Immunoglobulin G4-related disease is a multisystem disorder with
unique gastrointestinal tract manifestations, often simulating neo-
plasms and other inflammatory conditions. Appropriate clinical sus-
picion and application of internationally validated criteria can assist
in making the proper diagnosis. This article describes two cases of
patients presenting with biliary tract manifestations simulating lym-
phoproliferative disease and adenocarcinoma, respectively. Clinical,
radiological, and histopathological findings ultimately led to the cor-
rect diagnosis, and revealed useful nuances for detection of future
cases. Application of specific criteria, such as the classic Japan Bil-
iary Association clinical diagnostic criteria published in 2012 and re-
vised in 2020 as well as the 2019 American College of Rheumatology
and European League Against Rheumatism (ACR/EULAR) classifi-
cation criteria, has limitations but provides important warnings to be
considered in the diagnostic journey of these challenging cases.
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Introduction

Immunoglobulin G4-related disease (IgG4-RD) was first de-
fined as a nosological entity in 2003, as an umbrella desig-
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nation to encompass a range of complex, interlinked clinical
conditions including autoimmune pancreatitis, retroperitoneal
fibrosis, Mikulicz’s disease, pulmonary fibrosis, and lymphad-
enopathy with infiltrates rich in IgG4-positive plasma cells [1,
2].

The classic presentation of [gG4-RD involves the devel-
opment of fibrosis and inflammatory mass lesions in the peri-
ampullary region as age advances, with a differential diagnosis
strongly suggestive of malignancy. In the liver, parenchymal
involvement mimicking autoimmune hepatitis has been de-
scribed, but the most relevant and challenging aspect for the
clinician is to distinguish IgG4-related hepatobiliary involve-
ment from cholangiocarcinoma [1]. Although this presentation
is rare, proper diagnosis is essential, as it can spare patients
the high morbidity and mortality of surgical intervention and
allow appropriate treatment, which consists of corticosteroid
therapy [3, 4].

At the outpatient pancreas clinic of Hospital de Base do
Distrito Federal (HBDF), Brasilia, Brazil, we have followed
several cases of patients referred with a tentative diagnosis of
cholangiocarcinoma, lymphoma, or periampullary cancer who
were ultimately found to have IgG4-RD. Methods for the di-
agnostic elucidation of IgG4-RD must be disseminated more
widely, to ensure that physicians maintain an appropriate level
of diagnostic suspicion and include these diseases systemati-
cally in their differential diagnose, thus improving cure rates
and minimizing the potential for iatrogenic injury from unnec-
essary procedures.

In this article, we report two cases in which heightened
diagnostic suspicion allowed a more appropriate initial re-
sponse, management, and follow-up of these patients. We also
comment on the diagnostic process itself, based on the use of
the Japan Biliary Association clinical diagnostic criteria [1]
and the American College of Rheumatology/European League
Against Rheumatism (ACR/EULAR) classification criteria
[2]. The ACR/EULAR criteria in particular were conceived to
guide the inclusion of patients in more complex research de-
signs, such as case-control studies and meta-analyses; howev-
er, as is common practice for the clinician, we will extrapolate
them to individual cases. We observe the limitations of these
criteria in clinical practice, as indicated by their authors, and
we emphasize the importance of a rigorous method for a more
assertive diagnosis.

This study was approved by the relevant institutional
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Figure 1. PET scan showing widespread lymph node involvement (pancreatic, submandibular, and hepatic hilum). In the pan-
creas, in addition to pancreatic enlargement, note the increased FDG uptake. PET: positron emission tomography; FDG: fluoro-

deoxyglucose.

review board (Comite de Etica em Pesquisa do Instituto de
Gestao Estrategica em Saude do Distrito Federal, IGESDF)
with opinion number 06512819.0.00008153.

Case Reports
Case 1

Investigations

A 56-year-old woman presented with a history of chronic ab-
dominal pain, especially in the mid-abdomen and left flank.
She had been referred for a second opinion after a recent hos-
pital admission for investigation of a wasting syndrome with
hypertrophy of the submandibular glands, during which left
axillary lymphadenopathy and multiple pulmonary nodules
were identified. She had been evaluated by rheumatology and
pulmonology, with diagnostic hypotheses including lympho-
ma, rheumatoid arthritis, Sjogren’s syndrome, and sarcoidosis.
She reported no noteworthy events in her past or family patho-
logical history.

Diagnosis

Lymph node biopsy was negative for malignancy. Immuno-
histochemistry for markers such as CD20/CD3/CDI10 was
performed, and the panel was negative for malignancy and
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compatible with reactive lymphoid hyperplasia with areas of
thickening. The specimen was deemed inappropriate for a sec-
ond immunohistochemistry for IgG4 due to inadequate stor-
age of the paraffin block, and only nonspecific inflammation
was found. Laboratory tests revealed an alkaline phosphatase
(ALP) level of 400 U/L (normal if up to 120 U/L), gamma-
glutamyl transferase (GGT) of 200 U/L (normal if up to 37
U/L), total bilirubin of 2 mg/dL (normal if up to 1.2 mg/dL),
and IgG4 of 3,460 mg/dL (normal if up to 88 mg/dL). Hepa-
titis B and C serologies were negative, albumin was 4 g/dL,
prothrombin time was 96% of normal, and international nor-
malized ratio was 1.1. Then the patient was referred to gastro-
intestinal evaluation.

Given the clinical suspicion of lymphomas and IgG4-
associated disease, a positron emission tomography-computed
tomography (PET-CT) scan was performed, showing fluorode-
oxyglucose (FDG)-avid lesions in several lymph node chains
and the pulmonary and hepatic parenchyma, but most signifi-
cantly in the submandibular glands, as well as pancreatic en-
largement with increased FDG uptake (Fig. 1). Considering
marked biliary tree involvement seen on magnetic resonance
imaging (MRI) (Fig. 2) and elevated IgG4 level, a diagnosis of
IgG4-RD with autoimmune pancreatitis and IgG4-associated
cholangitis was made based on the Japan Biliary Association
criteria (biliary imaging finding, 1gG4, and association with
autoimmune pancreatitis) and on the international consensus
diagnostic criteria (ICDC) for autoimmune pancreatitis (im-
aging, serum IgG4, association with submandibular gland
enlargement on physical examination, and imaging evidence
compatible with [gG4-associated cholangitis) [1, 3].
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Figure 2. Narrowing of the left biliary tree with retraction of the hepatic
parenchyma.

Treatment

Prednisone 40 mg was initiated, with significant improvement
of the lymphadenopathy and pulmonary lesions and complete
resolution of biliary involvement on MRI.

Follow-up and outcomes

She is being followed jointly by the rheumatology, pulmonology,
and pancreas clinics, and continues to take 10 mg prednisone dai-
ly. This patient’s ACR/EULAR score was 42 (IgG4 > 5 times the
upper limit of normal, parotid involvement, and pancreatic and
biliary involvement), and she did not meet any of the exclusion
criteria, notably malignancy, infection, and positive screening for
other rheumatologic diseases or presence of inflammatory bowel
disease (normal colonoscopy). The test results shown in Table 1
referring to admission and latest outpatient visit demonstrate an
improvement in cholestasis markers, but GGT remains increased
due to hepatic steatosis that the patient developed.

Case 2

Investigations

A 65-year-old man was referred with a history of early satiety,
postprandial fullness, anorexia, and weight loss (approximate-
ly 25 kg in 4 months). He later developed palmoplantar pru-

Table 1. Laboratory Findings of Case 1
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Figure 3. Fluoroscopy showing compression at the confluence of the
hepatic ducts.

ritus, jaundice, choluria, and acholia as well as an unintended
weight loss of approximately 7 kg during that month alone.
The patient denied any alcohol or tobacco use. On physical
examination, he was emaciated, weighing approximately 50
kg, and jaundiced without palpable masses in the abdomen or
lymph node enlargement. He reported no noteworthy events in
his past or family pathological history.

Diagnosis

A CT scan of the abdomen revealed a solitary hypovascular
nodule at the confluence of the common hepatic duct. On ad-
mission, the total bilirubin level was 10 mg/dL (direct bilirubin
6 mg/dL) (normal if up to 1.2 mg/dL and 0.8 mg/dL, respec-
tively) ALP 1,080 U/L (normal if up to 120 U/L), and GGT
104 U/L (normal if up to 37 U/L). A diagnostic hypothesis of
cholangiocarcinoma was raised.

An open biopsy of the liver and celiac lymph nodes was
performed. The mass was deemed unresectable; the decision
was thus made to obtain specimens of a segment V hepatic
nodule and celiac lymph node for frozen-section analysis. His-
topathological examination of the biopsy specimens was con-
sistent with cholestasis and reactive lymphadenopathy. There
was no evidence of malignancy.

Endoscopic retrograde cholangiopancreatography (ERCP)
was performed with the use of fluoroscopy through an exter-
nal biliary drain, which had been placed in an attempt to de-
compress the biliary tree 1 month earlier, for placement of a
self-expandable metallic stent. Papillotomy and removal of
microcalculi and biliary sludge were necessary to complete the
procedure (Fig. 3).

After discharge, during an outpatient appointment, the di-

LT SAdmmission Hollonsup agnostic hypothesis of 1gG4-associated cholangitis was first

Alkaline phosphatase 400 U/L 192 U/L considered. The patient’s 1gG4 level was 2,290 mg/dL, and a

GGT 200 U/L 79 U/L review of imaging tests (CT and MRI) showed an enlarged

Total bilirubin 2.0 mg/dL 1.2 mg/dL pancreas with narrowing of the duct of Wirsung suggestive of

autoimmune pancreatitis. A reassessment of the liver biopsy

GGT: gamma-glutamyl transferase. findings was requested, which revealed hepatic parenchyma
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Figure 4. Review of original biopsy, with evidence of storiform fibrosis
on hematoxylin and eosin staining and IgG4* plasma cells on immuno-
histochemistry. Ig: immunoglobulin.

with a mixed inflammatory infiltrate of lymphocytes, plasma
cells, neutrophils, and eosinophils detected mainly in the portal
space, sometimes with lymphoid accumulations. The inflam-
matory infiltrate was invading the bile ducts, with a wide spec-
trum ranging from portal spaces with well-preserved ducts to
distorted ducts with discontinuity of the basement membrane,
occasionally with disrupted epithelial cells. Fibrotic areas in
a storiform pattern of fibrosis were also observed, with no re-
maining structures. Foci of inflammatory infiltrates were ob-
served in terminal venules. The liver lobes showed cholestasis
and occasional lymphocytes in the sinusoids. Immunohisto-
chemistry was as previously reported, with >10 IgG4" plasma
cells per high-power field, reaching the conclusion of 1gG4-
associated sclerosing cholangitis and reactive follicular lym-
phoid hyperplasia in addition to storiform fibrosis (Fig. 4). The
patient met histological criteria for IgG4-associated cholangi-
tis according to the Japanese criteria and for autoimmune pan-
creatitis according to the ICDC (enlarged pancreas, association
with histopathological findings including immunohistochem-
istry for IgG4 in extrapancreatic tissues, and serum IgG4).

Treatment

A single dose of ivermectin (two 6-mg tablets) was adminis-
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Table 2. Laboratory Findings of Case 2

Test Admission Follow-up
Alkaline phosphatase 1,080 U/L 800 U/L
GGT 104 U/L 70 U/L
Total bilirubin 10 mg/dL 1.28 mg/dL

GGT: gamma-glutamyl transferase.

tered to prevent hyperinfection in the setting of high-dose cor-
ticosteroid therapy, and the patient was started on prednisolone
40 mg daily for 1 month. Within 2 weeks, he was asympto-
matic, and was tapered off prednisolone due to marked dysgly-
cemia (fasting blood glucose 346 mg/dL).

Follow-up and outcomes

MR cholangiography showed slight dilation of the bile ducts
and evidence of stent obstruction. Laboratory tests showed in-
creased liver and biliary enzymes and a fasting blood glucose
of 275 mg/dL. Metformin 500 mg twice daily was started. Ur-
sodeoxycholic acid (300 mg once daily) was added to the pa-
tient’s drug regimen (prednisone 30 mg once a day (QD), met-
formin 500 mg twice a day (BID), gliclazide 60 mg QD in the
morning). Although emaciated (current weight 46.5 kg), the
patient had no complaints and reported restoration of normal
sleep and appetite patterns. He was readmitted to undergo fur-
ther surgery for removal of the self-expandable metallic stent
and biliointestinal bypass.

The test results shown in Table 2 referring to admission
and latest outpatient visit demonstrate an improvement in bili-
rubin levels, especially after removal of the prosthesis. How-
ever, cholestasis markers remain increased, which shows that
small-duct disease persists.

This patient’s ACR/EULAR score was 44 (IgG4 > 5 times
upper limit of normal; 50% IgG4*/IgG* ratio on immunostain-
ing; up to 35 IgG4* plasma cells per high-power field; stori-
form fibrosis; pancreatic and biliary tree involvement). The
exclusion criterion of fundamental clinical interest was to rule
out malignancy.

Discussion

IgG4 is the smallest fraction of IgG. Whether it is actually
pathogenic remains a matter of controversy, given its lability
and difficulty in activating complement; however, it is recog-
nized as an important marker of inflammatory processes, espe-
cially those related to hypersensitivity and fibrosis, for reasons
which have yet to be fully elucidated [3, 4].

In the biliary tree, IgG4-RD may present as one of two
phenotypes: inflammatory (simulating a mass lesion with
stricture) and stenosing. The clinical picture is that of extra-
hepatic cholestasis, with signs and symptoms such as pruritus,
jaundice, pain, infection, and atrophy of the affected lobe of
the liver. Comorbidity with other autoimmune diseases (es-
pecially autoimmune pancreatitis, retroperitoneal fibrosis,
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and Mikulicz’s syndrome) and with hypergammaglobuline-
mia (especially of the I[gG4 fraction) are important diagnostic
clues. One pitfall is that the same findings are often present in
patients with biliary tract cancers, effectively simulating the
Bismuth classification for cholangiocarcinoma (a condition
with a very narrow diagnostic window for curative therapy)
[5, 6]. Thus, rigorous international criteria were established,
with advice for teams to improve their expertise in differential
diagnosis or risk undertreating the rapidly lethal disease that is
cholangiocarcinoma [5]. Both the Japanese and US/European
criteria exclude a diagnosis of IgG4-RD if malignancy has not
been adequately ruled out.

IgG4-RD is characterized by a multiorgan fibroinflamma-
tory disorder, with cholangitis being its major biliary manifes-
tation. Consequent to hepatic involvement, the biliary tree is
affected by the key features of [gG4 disease: lymphoplasma-
cytic infiltrates, a characteristic storiform pattern of fibrosis,
and obliterative phlebitis, which may cause secondary scleros-
ing cholangitis (SSC) [5]. Quantification of serum IgG4 can be
of diagnostic utility (levels are elevated in 60% of patients), as
can detection of an IgG4*/IgG* cell ratio > 40% in tissues. Ob-
structive jaundice is one of the most common manifestations
[4], and clinical examination is often consistent with pseudo-
tumor [5]. Corticosteroids are the mainstay of treatment, and
response is associated with good prognosis. However, discon-
tinuation or even tapering leads to relapse in approximately
30% of cases [1, 5].

The two cases described herein shared a common feature,
pancreatic involvement. Both patients met ICDC and HISORt
criteria and ICDC [3, 6, 7] for autoimmune pancreatitis, but at
least in case 2, the differential diagnosis of IgG4-RD versus
cholangiocarcinoma was especially challenging.

As noted above, the presentation of hepatobiliary [gG4-
RD may be predominantly stenotic/fibrotic or inflammatory. In
case 2, fibrosis was predominant, ultimately requiring continu-
ous biliary drainage with a self-expandable metallic stent. In a
series of 54 patients already on corticosteroid treatment, biliary
endoprosthesis placement was safe and effective [8]. In our
case, however, the initiation of steroid therapy was delayed, and
the stenosis required surgical intervention, due to progressive
disease with demonstrable invasion of the stent by fibrous tis-
sue. This patient still has small-duct disease, persistently high
levels of ALP and GGT, and is dependent on ursodeoxycholic
acid and prednisone (10 mg daily), but 3 years after diagnosis
and 1 year after surgery, he remains free of biliary cirrhosis.

In case 1, the multitude of affected organ systems was
very helpful in establishing the proper diagnosis. Nevertheless,
the patient’s experience still involved a litany of specialists, in-
cluding rheumatologists and pulmonologists, and multiple ten-
tative diagnoses, including Sjogren’s syndrome and sarcoido-
sis [9]. Ultimately, the unique distribution of involvement
(salivary glands, lymph nodes, pancreas, and biliary tract), the
use of the 2012 Japan Biliary Association criteria and PET-CT
findings were instrumental in clinching the diagnosis of 1gG4-
RD [9, 10]. Combining the Japanese and ACR/EULAR criteria
would have diagnosed the present cases quite assertively.

Still on the topic of differential diagnosis, our two cases
underwent colonoscopy without abnormal findings that could
suggest ulcerative colitis and thus raise the suspicion of prima-
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ry sclerosing cholangitis. This step in the diagnostic journey
has been observed by the Japan Biliary Association and by the
ACR/EULAR, although it is not mandatory or excluding for
routine diagnosis [1-4].

Despite the European and American Society of Rheuma-
tology recommendation that diagnosis be considered on a case-
by-case basis, given the high specificity of the ACR/EULAR
criteria and their proven utility for screening of large groups
for inclusion in complex study designs such as meta-analyses,
we believe these criteria can be used in clinical practice for di-
agnosis of individual patients. In the cases we described, these
criteria were very useful, especially in determining that ruling
out malignancy should be the first concern.

Conclusions

IgG4-RD is a recently described disease entity and a particular
diagnostic challenge, especially because of its ability to mimic
malignant neoplasms and inflammatory diseases that are more
commonly managed by different specialties. As biliary in-
volvement is common in the [gG4-RD spectrum, a high level
of clinical suspicion and thorough knowledge of diagnostic
criteria are essential for proper management and avoidance of
iatrogenic events. Ruling out malignancy and ensuring correct
diagnosis of autoimmune pancreatitis are crucial. With some
restrictions, we believe that the ACR/EULAR criteria can also
be useful in daily clinical practice, but the Japan Biliary As-
sociation criteria remain the most useful and recommended in
clinical practice for patients with biliary involvement.
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