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Introduction

 IgG4-Related Disease (IgG4-RD) is a multiorgan, immune-mediated, fibro-inflammatory disease of 
unknown etiology that has integrated a spectrum of conditions previously not recognized as related to each 
other or any systemic disease. It has an estimated prevalence of 4.6 per 100,000, however, the exact preva-
lence of IgG4-RD is difficult to estimate since there have been few published studies, and these studies used 
different criteria for diagnosis, tended to enroll small groups of patients with heterogeneous pathology, and 
had uncertain generalizability [1,2]. 

 Histology shows a very characteristic triad of infiltration of IgG4-bearing plasmocytes, storiform 
fibrosis and obliterative phlebitis, which can be accompanied by high IgG4 levels in the serum [3]. However, 
much remains unknown about the behavior of IgG4 in vivo, the participation of this molecule in disease, 
and whether its role in IgG4-related disease is primary or secondary [4]. 

 Ophthalmic manifestations of IgG4-RD are common, affecting approximately a quarter of the IgG4-RD 
patients, and involvement has been reported in nearly every orbital structure [5]. Neurologic manifestations 
of IgG4-RD are rare, with the most frequent being secondary to either hypertrophic pachymeningitis or 
hypophysitisb [6].

Case Presentation

 A 58-year-old man with a medical history of hypertension, controlled with candesartan and 
hydrochlorothiazide, and surgical history of left eye cataract surgery using retrobulbar anesthesia 1 
month prior presented with complaints of blurry vision and headaches since the surgery. Ophthalmologic 
examination revealed left proptosis, chemosis and limitation of upwards and downwards eye gaze, without 
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diplopia. A central scotoma and hyporeactive left pupil were also documented without clear relative afferent 
pupillary defect. Routine laboratory results were unremarkable. Urinalysis did not show proteinuria or 
hematuria. Computer Tomography (CT) (Figure 1) and Magnetic Resonance Imaging (MRI) (Figure 2) were 
performed that revealed a left intraorbital infiltrating soft tissue lesion with involvement of the superior and 
lateral rectus muscles and extension into the preseptal space, involving and enlarging the lacrimal gland. 
The lesion displaced the left optic nerve medially and the globe inferiorly. A right infiltrating orbital apex 
lesion with similar imaging characteristics was also documented. Intracranially, temporal and tentorial 
pachymeningeal thickening was also noted.

Figure 1: CT scan demonstrating a soft tissue density mass in the left orbit infiltrating the post-septal intra and extra-conal 
spaces in the left superior quadrant (A and B; red arrow) with antero-lateral extension to the left lacrimal gland and poste-
rior extension to the cavernous sinus. Intracranially, bilateral left predominant temporal and tentorial pachymeningeal can 
also be noted (B; yellow arrow). No bony destruction was documented (C).

Figure 2: MRI depicting a left orbital retrobulbar mass hypointense on T2-weighted imaging due to its fibrous nature (A), wi-
thout restriction on diffusion-weighted imaging (B and C) and spontaneously hypointense on T1-weighted imaging (D) with 
strong homogeneous enhancement depicted on the fat saturated post-contrast T1-weighted images (E and F) (red arrow). 
The lesion involved the left lateral and superior rectus muscles, with anterolateral extension to the ipsilateral lacrimal gland 
and posterior extension to the cavernous sinus. A smaller soft tissue enhancing lesion was also documented in the right orbi-
tal apex with extension to the right cavernous sinus, with the same signal characteristics and, intracranially, left-predominant 
bilateral temporal and tentorial pachymeningeal thickening was better depicted (F; yellow arrow).
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Figure 3: Histopathological analysis with hematoxylin and eosin stain revealed a rich lymphoplasmocytic infiltrate in a 
background of fibrosis with a slightly whorled pattern (A) with signs of periphlebitis and obliteration of the vascular lumen 
(B). Imunohistochemistry depicted a rich infiltrate of IgG4+ cells (64 IgG4+ cells/HPF and a ratio of IgG4/IgG of 44,4%) (C).

 An orbital biopsy was performed which excluded malignant disease. Histopathological analysis 
revealed elevated counts of 64 IgG4+ cells/HPF and a ratio of IgG4/IgG of 44, 4%. Fibrous changes with a 
slight whorled pattern was also observed in the tissue specimen (Figure 3). Serum IgG4 analysis was then 
obtained and found to be elevated at 137 mg/dL. 

 The diagnosis of IgG4-Related Disease (IgG4-RD) was proposed and the patient started an oral 
prednisone therapy regimen (induction at 60 mg per day, followed by a maintenance period of 30 mg 
per day during 5 months and slow taper afterward). Given the concern for subclinical neuronal injury, 
the patient initiated rituximab right from the start with two doses of 1 g intravenously separated by 2 
weeks. Follow-up clinical examination after 3 months showed improvement in visual acuity, proptosis and 
chemosis.

Discussion

 The pathophysiology of IgG4-RD remains incompletely understood. It is believed to involve 
autoimmune mechanisms driven by dysregulated immune responses. The precise triggers for immune 
dysregulation and its ability to induce tissue fibrosis are unknown, but both genetic and environmental 
factors may play a role [4,7]. 

 IgG4-RD usually presents in a subacute fashion. In many cases, symptoms and evidence of organ 
dysfunction may be present for months or years before the diagnosis is established [6]. There can be periods 
of stability or less frequently, spontaneous improvement in one organ before re-emergence in another [8]. 

 The most typical presentation of IgG4-Related Orbital Disease (IgG4-ROD) involves subacute 
progressive, painless unilateral or bilateral periorbital or lacrimal gland swelling. If left untreated, 
progression to proptosis may ensue, which results from infiltration of the inflammation into the extraocular 
muscles, orbital fat, or connective tissue [8]. Although there is a predilection for the muscle and tendon of 
the lateral rectus muscle (contrasting with involvement of the muscle belly and preferential involvement of 
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the inferior rectus in thyroid eye disease), any of the extraocular muscles can be affected with the potential 
for muscle enlargement and restriction of motility resulting in diplopia [9]. 

 An increased risk of lymphoproliferative disorders, particularly Mucosa-Associated Lymphoid 
Tissue (MALT) lymphoma, has been suggested in IgG4-RD and this entity has to be excluded as the clinical 
course and symptoms of the disease can be similar [10]. 

 On MRI, the orbital masses in IgG4-ROD frequently demonstrate low signal on T1 and T2-weighted 
images due to the presence of fibrosis, with avid enhancement in T1 post-gadolinium sequences [11]. 
Infra-orbital nerve enlargement has been shown to correlate well with IgG4-ROD [12]. Although some 
patients with trigeminal nerve involvement report facial paresthesia, many are asymptomatic probably 
because involvement is limited to the epineurium [13]. Our case did not have imaging findings suggestive 
of infraorbital nerve involvement. 

 Patients with IgG4-RD-associated hypertrophic pachymeningitis are more frequently men, with a 
peak incidence in the sixth and seventh decades of life [14]. Meningeal involvement may be contiguous 
with disease in the orbit or pituitary gland and these patients may show elevations of cerebrospinal fluid 
IgG4 level, indicating intrathecal production of IgG4. On MRI, the dura may show smooth thickening with 
homogeneous diffuse linear enhancement (as in the case presented), or focal nodular thickening, mimicking 
a meningioma, and may result in compression of surrounding structures, especially cranial nerves [15].

 Patients with IgG4-related infundibulo-hypophysitis present with visual symptoms from mass effect 
or endocrine dysfunction in the setting of a pituitary mass or a thickened pituitary stalk [16]. Radiologic 
studies demonstrate an enlarged pituitary gland with thickened stalk and MRI can show an absence of the 
regular precontrast T1 hyperintensity of the posterior pituitary gland, which can be associated with central 
diabetes insipidus [17].

 Clearly defined diagnostic criteria remain lacking, with consensus guidelines recommending that 
clinical, radiographic, serological and pathological evidence be taken together, as no finding is individually 
diagnostic.

 The American College of Rheumatology/European Alliance of Associations For Rheumatology (ACR/
EULAR) classification criteria divides IgG4-RD into four different groups according to different phenotypes: 
pancreato-hepatobiliary disease (31%) retroperitoneal fibrosis with or without aortitis (24%) head and 
neck-limited disease (24%) and classic Mikulicz’s syndrome with systemic involvement (22%) [18]. 
According to these criteria, our patient falls under the head and neck-limited disease group because of the 
orbital disease as meningeal involvement is not yet included as a part of this classification.

 The revised comprehensive diagnostic criteria for IgG4-RD proposed by the Japanese IgG4 team 
defines three items for the diagnosis of IgG4-RD: Diffuse or localized swelling or masses in one or more 
organs; Serum IgG4 levels greater than 135 mg/dl; and a histopathologic examination of the affected organs 
revealing dense lymphoplasmacytic infiltration, storiform fibrosis, and/or obliterative phlebitis along with 
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elevated IgG4-positive plasma cells (>10-50 per high-power field depending on the organ or ratio of IgG4+/
IgG+ of >40%) [19]. Our case fulfills all three criteria corresponding to a definite diagnosis of IgG4-RD.

 The first line of treatment is oral prednisone. However, since there is a risk of subclinical neuronal 
injury, current recommendations mandate initiation of rituximab from the beginning (2 doses of 1 g 
intravenously, separated by 2 weeks and repeated at 6-month intervals) with follow-up neuroimaging at 3 
months [20,21].

Conclusion

 In conclusion, imaging plays a key role in avoiding treatment delays as prompt recognition of IgG4-
RD is important not only because it is generally highly treatable, but also because its treatment frequently 
differs substantially from that of other conditions that present in a similar fashion, such as lymphoma, and 
performing a directed biopsy is fundamental as histopathological examination remains the main way to 
definitively diagnose IgG4-RD.
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