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Immunoglobulin G4 (IgG4)-related disease 
(IgG4-RD) is a systemic disorder of unknown 
etiology characterized by elevated serum IgG4 
and tissue infiltration of IgG4-positive plasma 
cells.1 IgG4 positive plasma cell infiltrations 
were first recognized in the pancreas. Until 
2003, these abnormalities were not viewed as a 
distinct condition.2-5 Later on, the abnormalities 
related to the disease were described in other 
organs and tissues like aorta, thyroid, salivary 
glands, periorbital tissues, kidneys, pericardium 
and lymph nodes.2,3 But the involvement in 
skeletal muscle has not been reported.

To the best of our knowledge, this is the first 
pediatric case report of IgG4-related disease 
who presented with a mass in skeletal muscle 
i.e., biceps muscle. 

Case Report

A 14-year-old girl presented with swelling in the 
upper arm. Her physical examination indicated 
an approximately 6x7 cm swelling in the right 
upper arm. Other system examinations were 
unremarkable. She had no other complaints. 
On admission, blood laboratory tests revealed 
that white blood cell count was 23 500/mm3, 
hemoglobin 8,7 g/dl, platelets 878 000/mm3, 
erythrocyte sedimentation rate was 130 mm/h, 
C-reactive protein 124,6 mg/dl (normal <20 
mg/dl). Liver and renal function tests, muscle 
enzymes, C3 and C4 were normal. Anti-nuclear 
antibody and anti-neutrophil cytoplasmic 
antibodies were negative. Serum IgG4 
concentration was 606 mg/dl (normal <135 mg/
dl). Lung x-ray and abdominal ultrasonography 
were reported as normal. Contrast-enhanced 
magnetic resonance imaging of the right upper 
arm revealed a well-defined 62x48x50-mm 
contrast-retained solid mass with septa in the 
biceps muscle in T1–weighted series (Fig. 1). 
Bone marrow aspiration was performed for 
possible malignancy exclusion, which was 
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unremarkable. Then the mass was surgically 
dissected. The result biopsy of the mass showed 
intensive lymphoplasmocytic infiltration, 
enriched with IgG4-positive plasma cells (with 
an IgG4/IgG ratio >40%), storiform fibrosis, 
and obliterative phlebitis (Fig. 2). There was 
no evidence of malignancy and granulomatous 
inflammation. In view of this, a diagnosis of 
‘IgG4-related disease’ was rendered in this 
case. She was treated with prednisolone 2 
milligram (mg) per kilogram (kg) per day per 
oral for a month. Then prednisolone therapy 
was slowly tapered. The mass shrunk to 
the level of being unpalpable. Acute phase 
reactants became within normal range. After 
follow up of 4 months, when prednisolone was 
tapered, her symptoms re-activated and the 
mass regrew. Then we started mycophenolate 
mofetil (MMF) 1200 mg per square meters per 
day as an additional therapy to prednisolone 
but she responded poorly to the three-month 
MMF treatment. At follow up, three months 
later, rituximab was added to treatment and we 
observed a significant decrease the in the mass 

volume (down to 2x2 cm) and prednisolone 
was stopped. She was successfully treated with 
rituximab for four months with resolution of 
symptoms. 

Informed consent was received from the family.

Discussion

IgG4-RD is rare autoimmune disease condition. 
The exact etiology of IgG4-RD is unknown. 
Patients with IgG4-RD often present with 
tumor-like swelling. The three diagnostic 
criteria of Umehara are applicable to its 
diagnosis.1 A diagnosis of probable IgG4-RD 
requires the presence of a tumor-like swelling 
(clinical/radiological examination showing 
characteristic diffuse or localized swelling 
or masses in single or multiple organs) and 
one of the other criteria. The other criteria: 
Hematological examination showing elevated 
serum IgG4 concentrations (> 135 mg/dl) and 
histopathological examination showing marked 
lymphocyte and plasmocyte infiltration, 
storiform fibrosis, and infiltration of IgG4+ 
plasma cells with a ratio of IgG4+/IgG+ plasma 
cells ≥ 40%, and a total of ≥ 10 IgG4+ plasma 
cells/ high power field (HPF). The presence of 
all three criteria indicates definite IgG4-RD.6,7 
The majority of patients have high serumIgG4 

Fig. 1. Magnetic resonance imaging of right biceps 
muscle showed a well defined 62x48x50-mm solid 
mass.

Fig. 2. IgG4 stain positive revealed an increased IgG4 
plasma cell count.
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levels. But 30% of patients have normal serum 
IgG4 although typical histopathological and 
immunohistochemical findings.6 It should 
be noted that IgG4+ plasma cells may also be 
seen in diseases such as Castleman disease, 
eosinophilic granulomatosis with polyangiitis, 
sarcoidosis, inflammatory bowel disease and 
lymphoma but in these diseases, storiform 
fibrosis and obliterative phlebitis are not seen. 
This is especially important in the differential 
diagnosis. IgG4-RD can affect many organs 
and systems, commonly pancreas and 
other retroperitoneal organs. Various organ 
involvements have been described such as 
salivary glands, periorbital tissues, lymph 
nodes, biliary tree, kidneys, lungs, meninges, 
prostate, thyroid, pericardium, and skin.7,8 It is 
required for the differential diagnosis of many 
diseases in the diagnosis process. It is important 
to distinguish the disease from a variety of 
disorders, especially including neoplastic and 
inflammatory conditions.

Glucocorticoids are the most widely 
recommended agent at the first line of 
therapy. Usually the response is good. But the 
frequency of relapse is high with 25 to 50 %.9,10 
Besides, immunosuppressive therapy such as 
azathioprine or MMF are often require in many 
cases. In cases either recurrent or resistant 
disease, rituximab or bortezomib treatment is 
also recommended.11,12

In conclusion, IgG4-RD is rare disease. The 
biceps muscle is a clinically rare region for IgG4-
RD. To the best of our knowledge this is the 
first pediatric case of IgG4-RD with upper arm 
muscle involvement. This case suggests that 
IgG4-RD can be consistent across a wide range 
of organ systems including skeletal muscles. If 
a patient presents with an tumoral formation in 
any organ and pathology cannot demonstrate 
malignancy, IgG4-RD should be considered.
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