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SUMMARY
Refractory idiopathic orbital inflammation (IOI) 
represents a management challenge due to its significant 
proportion of treatment failures. Currently, there are no 
established guidelines for recalcitrant IOI and majority 
of immunosuppressive agents have resulted in variable 
outcomes. Advancements of plasmapheresis therapy 
can play a significant role in ophthalmological diseases. 
This treatment has shown to produce a satisfactory 
therapeutic response in immune-mediated neurological 
conditions. In this case report, we share our successful 
experience with the use of plasmapheresis therapy in a 
patient with recalcitrant IOI.

Background
Idiopathic orbital inflammation (IOI) is defined 
as idiopathic tumor-like inflammation, consisting 
of a pleomorphic cellular response and reactive 
fibrovascular tissue.1 This disease can affect all ages 
without gender or racial predilection. Symptoms 
can be quite varied ranging from pain, diplopia, 
swelling, proptosis to, in severe cases, optic nerve 
swelling. IOI is a diagnosis of exclusion and 
therefore, local and systemic diseases should be 
considered including lymphoproliferative diseases, 
IgG4-related disease, thyroid disease and sarcoid-
osis.2 Given the wide array of potential differential 
diagnosis, radiological studies and orbital biopsy 
often assist in attaining a definitive diagnosis.

First-line treatment for IOI is high-dose corti-
costeroids that are often tapered off slowly over 
months. Literature reports an estimate of 30% to 
50% inflammation recurrence despite use of corti-
costeroids.3 4 Immunosuppressive agents such as 
mycophenolate mofetil, cyclosporine, cyclophos-
phamide, methotrexate and azathioprine have 
been somewhat effective in the steroid-resistant 
patients.1 5 6

Plasmapheresis is a therapeutic procedure that 
uses the centrifugation apheresis to separate and 
takes away the plasma components. This therapy 
has been shown to a satisfactory response in 
immune-mediated neurological conditions such as 
myasthenia gravis, Guillain–Barré syndrome and 
multiple sclerosis.7 Currently, there has been no 
report in the scientific literature regarding the use 
of plasmapheresis as a treatment for IOI. In this 
case report, we describe a steroid and immuno-
suppressive resistant case of recalcitrant IOI that 
was successfully treated following plasmapheresis 
therapy.

Case presentation
A 49-year-old female presented to our clinic with 
symptoms of recurrent headaches and sharp left 
orbital pain for 2 weeks. On exam, there was a mild 
proptosis of left eye with swelling of the left lid but 
no restriction of eye movements. Her visual acuity 
was 20/20 in the right eye and 20/30 in the left 
eye. Her intraocular pressure was 17 on the right 
eye and 18 on the left eye. Her pupils were round 
and reactive, with a normal confrontational visual 
field. General anterior examination under the slit 
lamp was unremarkable. Retinal scleral depressed 
exam showed the left optic nerve grossly elevated 
with a Frisen grade 2 papilloedema. Unremarkable 
fundus exam of the right eye was noted. Due to 
significant swelling of the left optic nerve and high 
risk of vision loss in that eye, patient was sent to 
the emergency department for an emergent CT of 
the orbit with contrast. The image showed a signif-
icant increase in soft tissue prominence involving 
the left bony with replacement of the post septal 
fat (figure  1A,B). There was mild protrusion of 
the optic nerve head along with diffuse infiltrative 
appearance of the retrobulbar fat and overall wors-
ening of oedema and inflammation compared with 
previous imaging. Additionally, there was dimin-
ished opacification of the left ophthalmic artery 
compared with the right which may be have been 
associated with compression.

Investigations
Patient had a past medical history significant for 
hypertension on losartan 25 mg and orbital inflam-
matory syndrome diagnosed in 2017. Initial orbital 
biopsy at an outside hospital revealed chronic 
inflammation with fibrotic tissue. Investigative 
laboratory workup showed non-detective levels of 
antinuclear antibody, anti-ds DNA antibody, C-re-
active protein (<5), antineutrophil cytoplasmic 
antibodies (ANCA) IFA, myeloperoxidase antibody, 
serine protease 3 antibody, extractable nuclear 
antigen (ENA) screening and glucose-6-phosphate 
dehydrogenase (G6PD). Comprehensive metabolic 
workup revealed normal levels of metabolites, renal 
and liver function. Angiotensin converting enzyme 
level was within normal range. Complete blood 
count and complete blood workout was performed 
with normal haemoglobin, white cell counts, unre-
markable peripheral smear and thyroid function. 
Infectious workup for hepatitis B antigen and C 
antibody, HIV and QuantiFERON gold all came 
back negative.
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Figure 1  (A. left): Previous CT imaging of the orbit and sella with 
intravenous contrast from a year ago indicating medial rectus oedema 
and inflammatory infiltration along with protrusion of the optic nerve. 
(B. right): Current CT imaging at the time of the first visit showing 
progression of retro-orbital inflammation and medical rectus oedema 
compared with previous year’s imaging.

Figure 2  (A. bottom, left) Fibroadipose tissue with scattered 
inflammation. Note variation in adipocyte size at the periphery and 
extent of fibrous tissue replacing the adipose. (B. bottom, right) Chronic, 
lymphocytic inflammation. (C. top): Immunohistochemistry study with 
negative anti-IgG4 antibody, ruling out IgG4 sclerosing diseases.

Learning points

►► Idiopathic inflammatory pseudotumor of the orbit is a benign, 
non-infective inflammatory condition of the orbit with no 
exact local or systemic causes.

►► This condition is based on diagnosis of exclusion following 
evaluation directed to exclude neoplasms, infections and 
systemic disorders.

►► Idiopathic orbital inflammation can be refractory to both 
systemic corticosteroids and immunomodulatory therapy 
poses a major therapeutic challenge.

►► Plasmapheresis has never been used as a potential option for 
treatment of refractory idiopathic orbital inflammation.

►► In such recalcitrant cases, plasmapheresis offers a safe and 
effective treatment alternative.

Since onset of diagnosis, patient had experienced multiple 
relapses. She responded well to 80 mg of oral prednisone but 
recurred when tapered to 40 mg daily despite adjuvant therapy of 
3 g daily of mycophenolate mofetil. Given her multiple relapses, 
a repeat biopsy was performed to rule out systemic associated 
diseases. The results of the biopsy revealed a fibroadipose tissue 
infiltration (figure 2A) with lymphocytic dominance (figure 2B) 
suggesting a chronic inflammatory process. Immunohistochem-
ical study with anti-IgG4 antibody showed no immunoreactivity, 
ruling out an IgG4 sclerosing disease (figure 2C). Following the 
biopsy and rheumatology consultation, a second immunomodu-
latory agent rituximab was suggested, yet was not started due to 
pending health insurance approval.

Treatment
In the hospital, patient was started on Solu-Medrol 1 g/day 
while awaiting plasmapheresis treatment. She completed 3 days 
of intravenous steroids. Under ultrasound and fluoroscopic 
guidance, a right internal jugular vein 11.5-Fr x 15 cm non-
tunnelled phoresies catheter was placed. Five consecutive plas-
mapheresis sessions were completed successfully with 2.5 litre 
volume exchange and 5% albumin as replacement solution. 

The Solu-Medrol was stopped during plasmapheresis treatment. 
Following completion of the five sessions, she had clinically 
significant improvement of her symptoms and reduction of her 
ocular pain and headaches. The swelling was improved. She was 
discharged on prednisone 50 mg orally with follow-up examina-
tion in 2 weeks.

Outcome and follow-up
Outpatient follow-up 9 days post-plasmapheresis therapy, 
reported absence of recurrence of symptoms (orbital pain, head-
ache, swelling). Ophthalmological exam was unremarkable with 
fundus examination showing resolution of optic nerve swelling 
in her left eye, with no macular or retinal oedema. Patient is 
currently on rituximab therapy, off oral prednisone and has 
remained without recurrences for six consecutive months.

Discussion
Currently there are no established guidelines for recalcitrant 
IOI. The spectrum of adjuvant treatment in IOI is broad and 
expanding. Immunosuppressive agents such as mycophenolate 
mofetil, cyclosporine, cyclophosphamide, methotrexate and 
azathioprine have been tried with variable results.1 5 6 More 
recently, development of novel biological agents such as ritux-
imab and infliximab increase the prospect of targeted immu-
nosuppression. These have been shown to play a role in IOI 
recalcitrant cases.8–10 The use of these agents mandates frequent 
clinic visits, close haematological monitoring and liver and renal 
function testing. All of these factors significantly add to patients’ 
financial burden.11

Despite advances in diagnosis and treatment, the pathogenesis 
of IOI is poorly understood. However, there is a strong evidence 
for a humoral-cellular mediated immune complex process.12 
Therefore, the first-line treatment to consider would be plas-
mapheresis. This therapy allows for removal of the implicated 
antibodies that have a significant role in the pathogenesis of this 
autoimmune disease. Current ocular pathology that is amenable 
to plasmapheresis therapy include neuromyelitis optica (NMO) 
aquaporin-4 autoantibody, Miller Fisher GQ1b antibody, para-
neoplastic antiretinal antibodies in bilateral diffuse uveal mela-
nocytic proliferation and myasthenia gravis crisis.13–15

In theory, elimination of antibodies and other humoral factors 
through plasmapheresis should reduce IOI relapses. B-cell 
targeted therapy such as rituximab or cytotoxic therapy should 
be started after plasmapheresis since the pathogenic B cells are 
thought to be most active at this point. We initially planned 
to initiate rituximab after the fifth session, but she acquired a 
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hospital associated staphylococcus infection, leading to a delay in 
receiving rituximab therapy. This experience emphasises the need 
for close monitoring as multiple plasmapheresis sessions increase 
the risks of patients to the morbidities of immunosuppression.16

In summary, refractory IOI represents a management chal-
lenge due to the significant number of treatment failures. In 
such recalcitrant cases, plasmapheresis offers a safe and effective 
treatment alternative.
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