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Introduction
igG4-related systemic disease is an inflammatory disorder that 

can affect many different organs. specific criteria for diagnosis 
include elevated igG4 serum levels, tissue igG4 staining, and 
storiform fibrosis. storiform fibrosis has a microscopic appearance 
of fibroblast collagen deposition in an irregularly whorled pattern 
resembling a straw mat.  Consensus of the criteria for diagnosis 
is in progress. depending on the individual organ, the histologic 
picture may differ. involvement of the heart with pseudotumors 
has been described in several reports but has not been shown to be 
related to igG4.

Case Report
the patient is a 59-year-old Caucasian female with pseudotumor 

in the eye since 2004. her past medical history includes 
hypertension, obesity, dyslipidemia, hashimoto’s thyroiditis, 
arthralgias, fatigue, idiopathic anemia, and plantar fasciitis. Family 
history is relevant for maternal coronary artery bypass grafting. in 
2004, the patient consulted an ophthalmologist for eye pain, blurred 
vision, headaches, and vertigo. a Ct scan of the orbits revealed 
enlarged oculomotor muscles (Figure 1). a biopsy revealed an 
inflammatory sclerosing pseudotumor (Figure 2). the patient was 
treated with prednisone 1 mg/kg/day for 3 months with complete 
resolution of symptoms.

in 2006, the symptoms recurred. the initial biopsy was then 
reviewed and was positive for igG4-related disease (Figure 3). 
Prednisone was resumed and methotrexate was added to the 
treatment regimen. on follow-up visits, the patient reported 
substantial symptom relief with increased doses of prednisone. 
in 2008, she experienced dyspepsia with substernal discomfort 
that was relieved by omeprazole; however, a year later the chest 
discomfort was no longer responsive to omeprazole. a cardiac 
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Figure 1. Comparative CT orbital scans taken in 2006 and after treatment 
in 2009. The black arrow shows an enlarged right eye muscle belly and 
inflamed oculomotor tendon insertions.

Figure 2. Microscopic findings at 10x magnification of the left orbital 
biopsy included (A) fibrous adipose tissue and striated muscle fibers 
mostly replaced by dense fibrosis (B) with foci of lymphoplasmacytic 
infiltrate and focal granulomata without necrosis(*). At 50x magnification, 
it is easier to see the dense infiltrate of plasma cells (arrows) surrounding 
the granuloma (asterisk). [Pathology review with digital photos taken in 
2010] Note: Granulomas form when the immune system attempts to wall 
off substances that it perceives as foreign but is unable to eliminate. A 
granuloma is therefore a special type of inflammation that can occur in 
a wide variety of diseases. The identification of necrosis in granulomas 
is important because granulomas with necrosis tend to have infectious 
causes. In the above tissue sample, there is no necrosis.

Abstract
IgG4-related systemic disease is an inflammatory disorder that can affect many organs. This case report describes a patient 
who in 2004 was found to have an inflammatory pseudotumor with IgG4 pathology. Over the next 3 years, visual symptoms 
responded well to recurrent courses of prednisone. In 2009, the patient developed chest pain and bradycardia with 
subsequent third-degree heart block, necessitating placement of a pacemaker. A subsequent PET scan showed extensive 
involvement of multiple organs as described in IgG4 disease as well as involvement of the myocardium and SA node. 
Pseudotumors involving the heart have been reported but have not been shown to be related to IgG4 disease. Although there 
was no pathology confirmation of heart involvement, the nature and extent of the organ involvement led us to conclude that it 
was due to IgG4-related disease. The use of the PET scan may help identify involvement of the myocardium.
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Figure 3. IgG & IgG4 
were used to evaluate 
the nature of the plasma 
cells. Results were 
reported as percentage 
of IgG4/IgG cells 
counted in 5 high-power 
fields. The overall results 
are IgG4/IgG = 77% 
(range 50-83%). Note: 
An IgG4/IgG ratio of 
>50% is one of several 
diagnostic criteria of 
IgG4-related disease.

Figure 4. This image shows positron emission tomography CT scan with 
nuclear isotope uptake around oculomotor muscle bellies, and marked 
paratracheal and cardiac uptake with involvement of the sinoatrial node 
and left ventricle.

work-up was done, and a computed tomography with coronary 
calcium scoring showed zero calcium in the coronary vessels. in 
May 2010, an esophagogastroduodenoscopy was normal. during 
this procedure, electrocardiographic monitoring showed a first-
degree heart block. Four days later, the patient experienced 
an acute chest pain episode with dyspnea and was admitted 
to the hospital. inpatient cardiac stress testing was normal. 
an echocardiogram and chest x-ray had revealed moderate 
cardiomegaly. subsequently, the patient developed bradycardia 
with third-degree heart block, and a pacemaker was placed.  
six months later, the patient continued complaining of resting  
chest pain.

Because of the history of igG4 orbital disease, a pseudotumor 
of the heart was considered. a subsequent positron emission 
tomography (Pet) revealed multi-organ involvement (right 
mandible, left carotid, paratracheal and para-aortic lymph nodes).1,2 

remarkable findings were fludeoxyglucose nuclear isotope uptake 
around the oculomotor muscle bellies and marked cardiac uptake 
with involvement of the sinoatrial node and left ventricle (Figure 
4). the patient was treated with prednisone 60 mg/day, and 
cyclosporine was added later as steroids doses were reduced.

Discussion
approximately 40 case reports of cardiac pseudotumors 

have been recorded in the medical literature.3 depending on 
the pathologic findings, some of these tumors were diagnosed 
as “plasma cell granulomas” and others were identified as 
“myofibroblastic tumors.” in addition to heart-related symptoms, 
many of these patients also complained of systemic symptoms 
of inflammatory disease including fever, general malaise, 
weight loss, and arthralgias. Common laboratory findings 
included thrombocytosis, thrombocytopenia, leukocytosis, 
hypergammaglobulinemia, and anemia.4 although inflammatory 
cardiac pseudotumors have classically been treated with open 
heart surgery, some of these pseudotumors have decreased in size 
in response to treatment with high-dose steroids.3, 5-9 to date, igG4 

related pseudotumors have not been described in the heart. the 
classical histopathologic findings of igG4 disease include fibrosis, 
especially storiform fibrosis, rich lymphoplasmacytic infiltrates, 
venulitis or obliterative phlebitis, and igG4/igG ratio >50%. 
however, in the histopathologic findings, minor variability has 
been observed between the different target organ sites that can be 
affected by igG4 disease.10

the heart is not a known igG4 target organ.11 in fact, it would 
be a novel site. so in addition to the histopathology, it is important 
to look for other tell-tale clinical characteristics of igG4-related 
disease, including: (1) a propensity for disease extension; (2) 
elevated serum igG4 concentrations; (3) systemic inflammatory 
symptoms; and (4) a powerful initial response to glucocorticoids.10 
the present case report displayed many of the characteristics for 
igG4 disease, but since the heart is a novel site, the authors agree 
that this represents a probable case. 

the patient continues on low-dose corticosteroids and 
cyclosporine. although steroids produce a beneficial immune 
response to igG4 pseudotumors, they do not induce disease 
remission. this patient has undergone 8 years of treatment with 
prednisone. additional therapy with mycophenolate mofetil, 
azathioprine, methotrexate, or cyclophosphamide was not effective. 
the current combination of cyclosporine with prednisone has been 
tolerated and has kept the patient clinically stable. rituximab has 
also been contemplated as an alternative treatment option for igG4 
disease and is being investigated in controlled clinical trials.12
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