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ABSTRACT

Background: Immunoglobulin G4-related disease (IgG4-RD) is a rare systemic disease of unknown etiology. It
is characterized by tissue infiltration caused by IgG4 plasma cells and sclerosing inflammation of various body
organs. At present, there are very few reported cases of IgG4-RD invasion of cavernous sinus and the orbit.

Case Description: A 56-year-old female with a history of rheumatoid arthritis was presented with a gradual onset
of right oculomotor, abducens, and trigeminal nerve deficits. Four weeks after the onset of symptoms, the patient
developed gradual visual deficit. Following this, a trial of steroids was administered to the patient. However, the
treatment did not work as expected and patient’s condition worsened. She progressed on to suffer complete visual
loss in the right eye. Extensive work-up conducted on her turned out to be nondiagnostic. After this, the patient
was referred to us for our evaluation. Neuroimaging revealed a right-sided cavernous sinus and orbital apex
lesion. Given the lack of diagnosis and response to steroid treatment, we recommended surgical intervention
and performed a modified pterional and pretemporal approach with extradural anterior clinoidectomy and
transcavernous approach. We performed a lesion biopsy and cavernous sinus decompression, which helped in the
partial recovery of visual function. The pathology report was consistent with IgG4-RD.

Conclusion: IgG4-RD is a rare disease that occurs even less in combination with cavernous sinus and orbit
invasion. The rarity of the disease and the diverse presentation of symptoms have sometimes caused delayed
diagnosis and intervention. Patients who failed to respond to conservative management and patients in the
fibrotic stage of the disease without other organ involvement may benefit from surgical intervention if amenable.
Early suspicion, diagnosis, and intervention can facilitate better prognosis.

Keywords: IgG4-related diseases, IgG4-related disease with intracranial invasion, Immunoglobulin G4-related
disease of cavernous sinus and/or orbit invasion

INTRODUCTION

Immunoglobulin G4-related disease (IgG4-RD) is a rare systemic inflammatory disease that is
characterized by tissue infiltration caused by IgG4 plasma cells and sclerosing inflammation.
The etiology of IgG4-RD is still largely unknown. IgG4-RD was initially perceived to be related
to autoimmune pancreatitis. However, recent cases indicate that it can invade anybody organ,
including a few cases that have reported cavernous sinus and orbit invasion. The rarity of
this disease and more so the rarity of IgG4-RD with cavernous invasion have limited proper
characterization of the disease. This is the main reason for the delay in diagnosis and proper
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management of the disease.?®23 In this report, we
will describe the unique case of a patient with IgG4-RD
of cavernous sinus and orbit invasion, which was treated
through surgical intervention after conservative management
and steroid therapy failed to work.

CASE PRESENTATION
Clinical presentation

A 56-year-old female with a history of rheumatoid arthritis
was managed chronically with immunosuppression with
etanercept. She developed a preoperative progression of
visual decline and ophthalmoplegia for 7 weeks. Initially,
she was admitted to the emergency department with right-
sided eye pain and diplopia of 2 weeks duration and was
hospitalized and managed by neurology, rheumatology,
oncology, and ophthalmology. Her vision was initially intact
with visual acuity of 20/25 on the right eye and 20/20 on the
left eye with complete visual fields. She presented with the
right pupil sparing ophthalmoplegia, also with trochlear,
and abducens palsy. Specifically, she had right-sided ptosis,
limited adduction/abduction, limited down/up gaze, having
also ophthalmic (V1) and maxillary (V2) trigeminal nerve
sensory branches dysfunction with hypoesthesia. Extensive
work-up was conducted, including lumbar puncture with
cerebrospinal fluid analysis and cytology studies, which
returned normal. The meningitis panel and cultures were all
negative. Additional tests such as human immunodeficiency
virus, angiotensin-converting enzyme, venereal disease
research laboratory, antineutrophil cytoplasmic antibody,
antinuclear antibodies, serum protein electrophoresis,
immunofixation electrophoresis, and lymphoma profile were
all negative. Computed tomography of chest, abdomen, and
pelvis did not show any signs of malignancy. Neuroimaging
showed enhancing soft tissue within the right cavernous
sinus extending into the right orbital apex and posterior
aspect of the right lateral rectus muscle, with enlargement of
the superior ophthalmic vein [Figure 1].

Differential diagnosis suggested retro-orbital granulomatous
pseudotumor such as Tolosa-Hunt syndrome, granulomatous
infection such as sarcoidosis, infiltrating neoplasm such
as lymphoma, metastasis, and other neoplastic etiologies.
Cavernous sinus thrombosis and carotid cavernous fistula
were considered unlikely, given the lack of conjunctival
injection and papilledema.

The patient was initially administered with intravenous
steroids for 7 days that improved her ptosis and V1-V2
hypoesthesia, with stable visual function. A repeat brain and
orbit MRI 1 week after treatment did not show changes on
the right orbital apex/cavernous sinus lesion, but given mild
improvement, she was then discharged home with etanercept
and methotrexate weekly.

She had outpatient follow-up with ophthalmology 3 weeks
after discharge from the hospital showing similar visual
examination. One week later, the patient experiences
complete right visual loss, then she was referred to
neurosurgery clinic and she was evaluated for possible urgent
surgical intervention.

The patient underwent to a right-sided skull base
pretemporal approach with orbitotomy at the lateral
wall and roof of the orbital apex, and extradural anterior
clinoidectomy. Mini-rongeurs were used to decompress the
optic canal, and a 1 mm diamond drill was used at the core of
anterior clinoid process and optic strut. Mini-rongeurs and
skull base dissectors were used to remove the cortical bone
during the anterior clinoid process. The lateral wall of the
cavernous sinus was then explored to allow the dissection of
the cranial nerves III, IV, V1, and V2. Samples were taken
from the posterior orbital lesion, the orbital apex lesion,
and the inflamed tissue around clinoid carotid. The lateral
wall of cavernous sinus was opened at the supratrochlear
triangle and tissue sample was extracted from there as well.
Durotomy was performed for intradural exploration to
identify the entire oculomotor nerve through the intradural
cistern segment and cavernous sinus and the infiltrated dura

Figure 1: (a) Preoperative axial TIWI MRI without contrast; (b) contrast enhancement showing enhancement at the right orbital apex and
cavernous sinus; (c) coronal T1WI with contrast at the level of the orbital apex.
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in the middle fossa was resected. Fibrin glue, nonsuturable
synthetic dura substitute, and fat graft harvested from the
abdomen were used for dura reconstruction. Finally, during
postoperative period, the patient was administered a short
course of steroids.

The resected tissue was submitted to the department of
surgical pathology for examination. The dura and soft tissues
showed dense fibrosis and a brisk chronic inflammatory
infiltrate with numerous lymphocytes, plasma cells, and
occasional histiocytes. During immunohistochemistry,
numerous plasma cells were highlighted on IgG staining.
Approximately half of the plasma cells also expressed IgG4.
The combined histomorphology and immunophenotype
were consistent with IgG-related sclerosing disease involving
orbital region soft tissues and dura mater. No granulomatous
inflammation or evidence of a neoplastic process was seen
[Figure 2].

During the 6 months follow-up, extraocular movement
deficits from the oculomotor and abducens nerve were
resolved. Visual function had also improved; the patient was
now able to count fingers from a distance of 3 feet (since she
had right complete visual loss preoperatively). Improvement
was also noted in the patient’s visual field [Figure 3]. Imaging
studies showed postsurgical changes related to right-sided
skull base approach, orbital apex mass resection, and fat
packing. There was no significant abnormal enhancement
of or soft tissue at the right cavernous sinus or posterior
orbital apex. There were also no signs of disease reoccurrence
[Figure 4].

DISCUSSION

IgG4-RD is multiple organs disorder that occurs most
frequently in the pancreatic and hepatobiliary system.
Isolated head, neck, and brain involvement in IgG4-RD is
uncommon. The first case of lateral skull base IgG4-RD was
reported in 2012. Isolated IgG4-RD invasion of cavernous
sinus is even more rare [>>618192425293 Tp this report, we
have discussed about treatment given to a patient who was
presented with cavernous sinus and orbit invasion IgG4-RD,

and required surgical intervention to attain adequate
functional improvement.

So far, very few population-based studies of IgG4-related
disease have been conducted. Therefore, information about
the epidemiology of the disease is only sparsely available. In
fact, the current nomenclature of IgG4-RD was accepted as
recent as in 2011, while the first international consensus on
the pathological findings that currently define IgG4-RD was
reached in 2012. The current studies have reported that IgG4-
RD is more likely to occur in patients with certain striking
demographic features. For instance, IgG4-RD is reported to
occur predominantly in men between the sixth and seventh
decades of life. It is said to be frequently associated with
lymphadenopathy and expected to respond well to steroid
therapy. However, these characteristics were not there in
the case of our patient. Studies indicate that the pancreas is
usually the most affected organ. However, it has also been
documented that IgG4-RD can affect nearly every organ in
the human body, including the skull base.!****! Some IgG4-
RD cases were also reported in pediatric populations. IgG4-
RD cases are currently more frequently reported in Asian
countries.[61218313438] Tn our case, the patient was a 54-year-
old female with IgG4-RD invasion of the right cavernous
sinus and orbit.

IgG4-RD is diagnosed based on clinical, radiographic,
biochemical, and histopathologic evidence. In most cases,
IgG4-RD with intracranial invasion occurs with nonspecific
symptoms. Neuroimaging findings also mimic other more
common intracranial disorders, which can lead to subsequent
delays in its diagnosis and management. There are, however,
some clinical presentations that are unique to IgG4-RD, such
as subacute presentation of clinical symptoms and lack of
constitutional illness. Hence, when patients are presented
with these conditions, clinicians are advised to include IgG4-
RD in the differentials. Fevers and elevations of C-reactive
protein levels have also been reported to be unusual in the
IgG4-RD patient cohort. This characteristic was consistent
with that of our patient who presented a gradual onset of
clinical symptoms without constitutional illness, as shown by
the unremarkable extensive work-up results.

)
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Figure 2: (a) High-power view showing dense fibrous tissue with lymphocyte and plasma cell-rich inflammatory infiltrate (H&E, x400);
(b) CD138 immunohistochemical stain highlights plasma cells within the inflammatory infiltrate (IHC, x200); (c) IgG4 immunohistochemical

stain stains approximately half of the plasma cells (IHC, x200).
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The most commonly presented symptoms of IgG4-RD are
similar to that of any other intracranial space-occupying
lesions. The effects of local pressure of the invasion, such
as progressive headache, cranial nerve palsies without
evidence of systemic disease, nausea, and vomiting, are
some of the common symptoms of IgG4-RD. Depending
on the location of the disease, isolated lesions often
mimicked a diverse spectrum of skull/skull base pathologies
including lymphoma, sarcoma, nasopharyngeal carcinoma,
neurosarcoidosis, granulomatosis with polyangiitis, sarcoma,
giant cell arteritis, Langerhans cell histiocytosis, and benign
skull base tumors. 61213323

Radiologically, IgG4-related mass lesions, as in our case,
present as homogenously enhanced lesions, which are
isointense to hypointense on T1-weighted and T2-weighted
images.[6,12,13,32,38,40]

Three histopathological findings characterize the disease in
the affected organ: (1) The presence of a storiform pattern of
sclerosis; (2) a dense lymphoplasmacytic infiltrate; and (3) an

Visual Fields (Counting fingers)
Right Left
Full

Extraocular Movement
Right Left

|Full Full l

Figure 3: At 6 months follow-up, visual field and extraocular
movements improved on the right eye.

increased proportion of IgG4-positive cells with respect
to IgG-positive cells according to immunohistochemical
evidence. Although elevated concentrations of IgG4 in tissue
and serum are helpful in diagnosing IgG4-RD, neither oneisa
specific diagnostic marker. In fact, misdiagnoses of IgG4-RD
are increasingly common because of the excessive emphasis
that physicians tend to place on moderate elevations of serum
IgG4 concentration and their overreliance on the finding
of IgG4-positive plasma cells in tissues. Histopathological
analysis of biopsy specimens remains the cornerstone in the
diagnosis of IgG4-RD. Due to the scarcity, ambiguities, and
uncommon nature of intracranial IgG4-RD, its diagnosis
can be a challenge and may require several biopsies, which
can often lead to delays in diagnosis and management of the
disease. Corticosteroids and immunosuppressive agents may
exacerbate similar appearing lesions such as osteomyelitis
or alter the diagnostic yield of a biopsy and therefore should
not be started unless there is a suspected diagnosis of
IgG4—RD.[5'25’29’32'37]

There are currently a few accepted criteria for the diagnosis
of IgG4-RD, such as the criteria put forth by Okazaki et al.®®’!
and Umehara et al.®¥ Overall, diagnosis of this disease is
often based on highly suggestive clinical and radiological
findings, one or more organs with diffused or localized edema
or a mass characteristic of IgG4, serological diagnosis with
IgG4 greater than 135 mg/dl, and pathology diagnosis.**

Our patient met the diagnostic criteria of focal lesion in the
cavernous sinus and orbit, and had histopathology confirmed
through biopsy.

At present, corticosteroids are the first line of treatment
administered for IgG4- RD. Proposed regimens include
prednisone 40 mg/day with adjustments based on
disease response, or prednisolone 0.6 mg/kg/day for
2-4 weeks, followed by a 3-6 months taper to 5 mg/

Figure 4: (a) Postoperative CT scan showing right anterior clinoidectomy and orbit decompression from pretemporal approach;
(b) postoperative axial MRI T1WI without gadolinium at 6 months after surgery; (c) coronal MRI TIWT with gadolinium showing lack of

enhancement in the orbital apex.
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day and maintenance dose of 2.5-5 mg for up to 3 years.
Symptomatic improvement, decrease in IgG4 levels, and
decrease in lesion load can be expected within weeks of
treatment commencement. Biological therapy combined
with radiotherapy has also been employed successfully in the
induction and maintenance of clinical response to IgG4-RD,
and has been proposed as second-line therapy. There is
currently no evidence supporting the use of steroid sparing
agents to treat this disease.

Successful surgical intervention for treating IgG4-RD has
been retrospectively reported in a few studies. However,
prospective data on the surgical treatment of IgG4-RD still
remain limited. Studies on the natural history of IgG4-RD
show that if left untreated, the disease can progress to
extensive organ fibrosis. Patients who are in the fibrotic stage
of IgG4-RD often respond poorly to steroid therapy, which
makes surgical resection a necessary intervention. Our
patient exhibited bone and dense fibrous tissue with fibrosis
and severe chronic inflammation of IgG4-RD at the orbital
apex and cavernous sinus, which severely compressed the
optic canal and orbital apex contents. This patient pupil-
sparing ophthalmoplegia is an interesting phenomenon.
It has been suggested that slow enlarging masses in the
cavernous sinus can preserve this function due to the
topographic relation and different degrees of compression
between parasympathetic pupillomotor fibers, which are not
evenly distributed on the surface of the nerve but rather form
a distinct bundle in its dorsomedial aspect. Therefore, any
compressive force from a mass within the cavernous sinus
spares this function and mainly damages the somatosensory
axons. Other explanation is based on ischemic changes also
due to compression, different to the microvascular ischemic
etiology as seen in diabetes mellitus.'”? We believe that
the patient had reached the fibrotic stage of the disease by
the time she was brought to us, which is why she was not
responding well to steroid therapy. Thus, we had to go in for
a surgical intervention, to decompress the bone structures at
the orbital apex and optic canal. Another subset of patients
who may benefit from surgical intervention is those who
exhibit disease relapse, as well as those who cannot tolerate or
face an increased risk of adverse side effects from long-term
use of steroids. Patients with solitary IgG4-RD mass without
other organ involvement can also benefit from surgical
intervention, provided the benefits outweigh the associated
risks. It is to be noted that postoperative nonrecurrence of
IgG4-RD has been documented as an additional advantage
of surgical intervention, in patients who are good candidates
for surgical management.!*7?7253¢ Qur case also highlights
the pitfalls of steroid therapy. Our patient had poor response
to initial steroid therapy, which led to the need for surgical
intervention. Postoperatively, the patient showed improved
vision, full recovery of extraocular movements, and
nonrecurrence during the 6-month follow-up.

CONCLUSION

IgG4-RD is an uncommon disease that should be included
in the differential diagnosis for cavernous sinus lesions. Early
suspicion and initiation of therapy can significantly improve
the outcome of the treatment for the disease. A delay in
treatment for any reason or lack of response can result in
serious and irreversible sequelae. As of today, IgG4-RD
is treated with systemic corticosteroids at high doses that
are subsequently tapered. In cases of IgG4-RD involving
cavernous sinus and orbital apex, we strongly recommend
that surgical decompression be performed, to prevent
permanent deficit that can be caused by inflammatory tissue
compression at the compact space between the orbital apex
and the optic canal. We believe that more studies should be
done in this field, to provide more insight and algorithm on
the surgical management of IgG4-RD, especially with skull
base involvement.
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