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	 Patient:	 Female, 55
	 Final Diagnosis:	 Autoimmune pancreatitis
	 Symptoms:	 Abdominal pain • weight loss
	 Medication:	 Prednisone
	 Clinical Procedure:	 Admitted to the hospital 
	 Specialty:	 Gastroenterology and Hepatology

	 Objective:	 Challenging differential diagnosis
	 Background:	 Autoimmune pancreatitis is an IgG4-related fibroinflammatory condition often associated with obstructive 

jaundice, as most lesions are located at the head of the pancreas.
		  IgG4 level can help in the diagnosis, but it is normal in nearly 30% of affected patients.
	 Case Report:	 A 55-year-old woman presented with a 5-month history of 20-pound unintentional weight loss and intermit-

tent abdominal pain. She had an unremarkable abdominal exam and significant findings included a small, non-
mobile rubbery left axillary lymph node.

		  Complete blood count, complete metabolic panel, amylase, anti-smooth muscle antibody, antimitochondrial 
antibody, carcinoembryonic antigen, Ca 19-9, complement C3 and C4, antinuclear antibody, anti-Smith double-
strand antibody, and IgG4 were all within normal limits.

		  CT of the abdomen showed a mass in the junction of the body and tail of the pancreas and endoscopic ultra-
sound showed it as encasing the splenic artery. Fine-needle aspiration cytology demonstrated follicular hy-
perplasia, obliterative phlebitis, storiform fibrosis, and negative staining for IgG4 and malignancy. Left axillary 
lymph node biopsy demonstrated follicular hyperplasia. PET scan revealed hypermetabolic uptake of the pan-
creas tail, bone marrow, and spleen, as well as diffuse lymphadenopathy. Bone marrow biopsy showed follic-
ular hyperplasia and was negative for malignancy.

		  The patient was started on 40 mg of oral prednisone for possible autoimmune disease. During follow-up, she 
reported progressive improvement and a repeat PET scan 6 months later showed marked improvement.

	 Conclusions:	 A normal IgG4 value should not decrease the clinical suspicion of IgG4-related disease. If clinical, histological, 
and radiological findings coincide, glucocorticoids should be initiated with subsequent follow-up to evaluate 
for a response.
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Background

IgG4-related disease (IgG4RD) is a fibroinflammatory condition 
characterized by tumefactive lesions, a dense lymphoplasma-
cytic infiltrate rich in IgG4-positive plasma cells, storiform fi-
brosis, and often, but not always, elevated serum IgG4 con-
centrations [1]. The involvement of several organs has been 
well described [2–6], such as pancreas and lacrimal/salivary 
glands (Mikulicz’s disease) and they all seem to share similar 
histopathological features.

Autoimmune pancreatitis (AIP) type 1 is a possible clinical pre-
sentation of this condition. It is usually characterized by a chron-
ic onset, with classic imaging findings of a focal mass, especial-
ly in the head of the pancreas, or sausage-shaped enlargement 
of the pancreas with homogeneous attenuation, moderate 
enhancement, and peripheral rim of a hypoattenuating halo.

A lymphoplasmacytic infiltrate rich in IgG4 and a “periductal 
collar” that consists of lymphocyte and plasma cells, as well as 
obliterative phlebitis, are all considered typical of type 1 AIP.

Type 2 AIP is characterized by another histopathological pat-
tern, termed idiopathic duct-centric pancreatitis (IDCP) or AIP 
with granulocytic epithelial lesion. Whereas type 1 AIP is clas-
sified as a pancreatic manifestation of IgG4RD, type 2 AIP is 
regarded more as a specific pancreatic disease [7].

The differential diagnosis for tumefactive masses and lym-
phoplasmacytic infiltrates should raise concern for possible 
IgG4RD [8]. Greater awareness of this condition and correct 
preoperative diagnosis could spare patients from major sur-
geries and other procedures. The following case emphasizes 
the importance of clinical correlation and histopathological 
findings in IgG4-related disease, as serology at times may not 
be a dependable marker.

Case Report

A 55-year-old Hispanic woman with a history of hypertension, 
on daily oral lisinopril 40 mg and hydrochlorothiazide 50 mg, 
presented with a 5-month history of unintentional 20-pound 
weight loss and an intermittent non-radiating abdominal pain 
that worsened after eating, and associated with nausea, vom-
iting, diaphoresis, and anorexia.

On physical exam, the patient was in no acute distress, with 
vitals in the normal range. The abdomen had active bowel 
sounds, and was soft, non-distended, non-tender, and with-
out notable organomegaly. Left axillary exam revealed a small, 
non-mobile, rubbery lymph node within the deep tissue.

Hemoglobin, white count, complete metabolic panel, amylase, 
anti-smooth muscle antibody, antimitochondrial antibody, car-
cinoembryonic antigen, Ca 19-9, complement C3 and C4, anti-
nuclear antibody, anti-Smith double-strand antibody, and IgG4 
were all within normal limits.

CT of the abdomen showed a mass in the junction of the 
body and tail of the pancreas, measuring approximately 4 cm 
in size, without pancreatic duct dilatation. Endoscopic ultra-
sound (EUS) was performed to further characterize the find-
ings and demonstrated a 48 mm by 38 mm mass encasing the 
splenic artery. Color Doppler did not reveal significant vascular 
structures within it and fine-needle aspiration cytology dem-
onstrated follicular hyperplasia, with increased reactive lym-
phomatotic infiltrate, obliterative phlebitis, storiform fibrosis, 
and negative markers for IgG4 and no evidence of malignan-
cy. Left axillary lymph node biopsy demonstrated follicular hy-
perplasia and interfollicular expansion by immunoblasts and 
plasma cells. Flow cytometry was negative for malignancy. A 
PET scan (Figure 1) revealed hypermetabolic uptake in the tail 
of the pancreas, bone marrow, and spleen, as well as mesen-
tery, axillary, iliac, and inguinal lymphadenopathy. Subsequent 
bone marrow biopsy also revealed follicular hyperplasia, with 
flow cytometry negative for malignancy.

The patient was started on 40 mg of oral prednisone for pos-
sible autoimmune infiltrative disease and a weekly dose of 
70 mg of alendronate and vitamin D supplementation.

During the following months, the patient began to report 
progressive decrease of symptoms, and a follow-up PET scan 
(Figure 2) 6 months later showed marked improvement. 
Ultimately, a prednisone tapering dose was completed, alen-
dronate was discontinued, and DXA showed no osteopenia. 
The patient has been followed for almost a year as an outpa-
tient since then, and has been asymptomatic, without any re-
currence to date.

Figure 1. PET scan before initiation of steroids.
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Discussion

IgG4RD usually presents subacutely, with patients not obvi-
ously appearing ill. Some patients present with symptoms 
confined to a single organ, while others present with multi-
organ disease. Disease course tends to be indolent; however, 
local tissue destruction can also occur. There is a predilection 
to mass formation within organs, often misdiagnosed as ma-
lignancies. These masses are common in the orbital region, 
salivary glands, lung, biliary system, kidney, lymph nodes, and 
pancreas [1]. Our patient presented with an insidious course of 
gastrointestinal symptoms and was found to have a pancreatic 
tumoral lesion associated with widespread lymphadenopathy.

AIP pancreatitis was first described in 1961 by Sales et al. [9]. 
Yoshida et al. [10] first proposed the term AIP in 1995 when 
they reported the case of a patient with chronic pancreatitis, 
who had hyperglobulinemia, was autoantibody-positive, and 
responded to corticosteroid therapy. Clinical diagnostic criteria 
were established for the first time in 2002 by the Japan Pancreas 
Society (JPS) and have been revised frequently since then [11]. 
The International Consensus Diagnostic Criteria (ICDC) for AIP 
were developed taking into consideration various criteria avail-
able in order to safely diagnose AIP and to avoid misdiagnosis 
of pancreatic cancer. It was developed after reviewing the Mayo 
Clinic, Korean, Asian, JPS, Manheim, and Italian criteria [12].

AIP is often associated with obstructive jaundice, as most of 
the lesions are found at the head of the pancreas, but our pa-
tient presented with a mass located at the junction of the body 
and tail, which is an atypical clinical presentation [13]. AIP can 
also present with mild abdominal pain and elevated pancreat-
ic enzymes, which may also signal acute pancreatitis, or jaun-
dice with proximal bile duct involvement, which must be dif-
ferentiated from other causes such as cholangiocarcinoma. 
Sugumar [14] described possible pancreatic atrophy and ste-
atorrhea in the later stages, resembling chronic pancreatitis. 
Less frequent manifestations include allergy such as atopy, ec-
zema, asthma, and chronic sinusitis, which are present in 40% 

of patients with IgG4-related disease [15]. Lymphadenopathy 
in IgG4RD generally takes 2 forms. In the first, there is local-
ized involvement of lymph nodes adjacent to a specific affect-
ed organ; 80% of cross-sectional imaging studies of patients 
with AIP present with this finding (16, 17). In the second type 
of presentation, generalized lymphadenopathy is the sole com-
ponent of the clinical presentation.

The imaging appearance of AIP can be diverse, dependent on 
multiple factors, including the degree of fibrosis and inflamma-
tory infiltrate. Nevertheless the cardinal features of AIP are a 
focal or diffuse pancreatic enlargement with distortion and/or 
loss of the lobular architecture, known as sausage-shaped pan-
creas, a low-density rim surrounding the pancreas, and delayed 
pancreatic enhancement in the late arterial phase [18–20].

Pancreatic duct imaging with endoscopic retrograde pancrea-
tography (ERP) can also be helpful, especially in patients with 
nonclassic CT abdominal features for AIP. ERP features of AIP 
include the presence of a long, narrow stricture (more than one-
third of the main pancreas duct), the lack of upstream dilation 
from the stricture, side branches arising from the strictured 
portion of the duct, and multiple noncontiguous strictures [14].

Although PET has not been described as part of the routine 
workup for AIP, it is useful when looking for other possible 
organ involvement. In the present case, a CT of the abdomen 
was initially ordered, with the subsequent finding of a pan-
creatic mass. Concomitantly, a PET scan was done to evalu-
ate potential affected organs that for possible biopsy. A re-
peat PET scan was conducted to evaluate treatment efficacy.

Most patients have elevated serum IgG4 concentrations. Strehl 
et al. [21] reported that serum IgG4 level >135 mg/dl result-
ed in high sensitivity and specificity (97%) in distinguishing 
autoimmune pancreatitis from pancreatic cancer. However, 
in recent studies, its sensitivity was as low as 68% [22,23]. 
Elevated IgG4 in tissue and serum are helpful in the diagno-
sis, but are not specific markers and are insufficient to make a 
diagnosis [24]. Although an elevated ratio of IgG4 to total IgG-
positive plasma cells in tissue can confirm the diagnosis [25], 
approximately 30% of patients have normal values [1], as did 
our patient. Serum IgG4 concentrations tend to be higher in 
patients with multiple organ involvement [26], while patients 
in the last stages of the disease, which are characterized by 
prominent sclerosis, tend to have lower concentrations. Other 
diseases such as atopic dermatitis, parasitic infections, pem-
phigus vulgaris, pemphigus foliaceus, and pancreatic carcino-
ma, can also be associated with elevated levels of IgG4 [27].

Tissue biopsy findings include dense lymphoplasmacytic in-
filtrates, organized in a matted and irregularly whorled pat-
tern (storiform), obliterative phlebitis, and mild-to-moderate 

Figure 2. PET scan 6 months after initiation of steroids.
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eosinophil infiltrate. This histologic subgroup is often known 
as type 1. Type 2, or IDCP, presents with granulocyte epithelial 
lesions [28–30] and does not generally stain for IgG4-positive 
cells. Both types of AIP respond well to steroid therapy, but 
type 2 AIP has a lower relapse rate than type 1 AIP and is not 
considered as part of the IgG4RD disease spectrum.

He patient we described most likely had type 1 AIP. The ICDC 
indicates that imaging and response to corticosteroids do not 
help in distinguishing type 1 from type 2 AIP. Typical serolog-
ical abnormalities and other organ involvement are seen only 
in type 1, although inflammatory bowel disease has also been 
described in type 2. However the absence of serological ab-
normality does not necessarily imply the diagnosis of type 2, 
as type 1 also can be seronegative [12]. Shimosegawa et al. 
[12] reported that definite IDCP requires histological confirma-
tion, and this histological pattern was not found in our patient.

Inappropriate operative resection for AIP is well described in the 
literature. Yadav et al. [31] reported that in their series 11% of 
patients who underwent pancreatic head resection for benign 
pancreatic disease were subsequently determined to have AIP.

Gardner et al. [32] stated that appropriate imaging studies 
and biopsy are essential for proper diagnosis. In patients with 
obstructive jaundice and diffusely enlarged pancreas without 
pancreatic ductal dilatation, AIP is highly likely. However, if 
typical pancreatic cancer findings are present (e.g., low-den-
sity mass and/or pancreatic dilatation), these patients should 
be considered as having pancreatic cancer unless the workup 
for cancer is negative.

In our patient, the pancreatic mass did not have the typical 
capsule-like rim, but also did not have a pancreatic duct cut-
off, and had negative Ca 19-9. Patients without features typi-
cal of AIP or pancreatic cancer should first be investigated for 
pancreatic cancer [12,33]. To rule-out possible malignancy, tis-
sue was obtained and this was negative for cancer.

Before starting corticosteroids, it is essential to obtain an ob-
jective marker to be followed over a defined period [32]. Our 

patient was seen first once a week and then once every 2 
weeks, always showing clinical improvement. A PET scan was 
repeated 6 months after initiation of corticosteroids, with re-
markable improvement. However, if even after a short trial of 
corticosteroids the diagnosis remains in doubt, operative eval-
uation is reasonable [33].

The starting corticosteroid dose for remission is defined as 
prednisone 0.6–1 mg/kg per day with reassessment of imag-
ing and serologic marker after 2 weeks of treatment [12,33]. 
An improvement in imaging abnormalities such as biliary stric-
tures and pancreatic enlargement would be expected in AIP 
[12]. Elevated serum IgG4 levels can also decrease in patients 
with pancreatic cancer who are inappropriately treated with 
corticosteroids. However, a drop in Ca 19-9 would also be ex-
pected and a rise would suggest a different diagnosis [12,32].

There is still no consensus on the duration of the induction 
therapy and tapering schedule. Whether a maintenance ther-
apy should be given to all patients with AIP or only restrict-
ed to those who relapse needs to be resolved. The Japanese 
groups recommend maintenance therapy with a low dose of 
prednisone for an extended period after induction of remis-
sion. The Mayo group, in contrast, suggests that not all patients 
should receive maintenance therapy, but the choice of medi-
cation, either steroid or immunomodulator, needs to be stan-
dardized. Larger randomized controlled studies are needed to 
form conclusions based on statistically significant results [33].

Conclusions

AIP typically presents as a mass within the pancreas, with 
typical obstructive jaundice. In the presence of elevated IgG4 
and typical radiological findings, corticosteroid therapy can 
be started, with subsequent follow-up to evaluate for a re-
sponse. However, in the absence of typical imaging findings, 
a thorough workup, including histology study and serology, 
should be ordered to rule-out malignancy. A normal IgG4 val-
ue should not decrease the clinical suspicion, as it is normal 
in up to 30% of patients.
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