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Purpose: To investigate the clinical characteristics of idiopathic orbital inflammation and changes in intraocular pressure (IOP) before
and after its treatment.
Patients and Methods: We retrospectively studied 20 eyes from the medical records of 19 patients who were diagnosed with
idiopathic orbital inflammation between April 1, 2004, and April 30, 2019, at Toyama University Hospital. The inflammation site (type
of disease), treatment provided, IOP before and after treatment, and the symptoms (proptosis, decreased ocular movements or diplopia,
periorbital edema, and ocular pain) were analyzed.
Results: The types of idiopathic orbital inflammation were dacryoadenitis in 14, myositis in 7, diffuse-type in 3, and posterior
periscleritis in 1 case. The mean IOP after treatment was 15.4±3.9 mm Hg, which was significantly lower than the mean pretreatment
IOP of 19.0±5.3 mm Hg (p = 0.009). Before treatment, all cases with the diffuse-type had high IOPs of 21 mm Hg or more. Ocular
pain and eye movement disorders were present in 86% and 100% of subjects in the group with an IOP of 21 mm Hg or higher, but
38% and 31% in the group with an IOP of 20 mm Hg or lower, respectively.
Conclusion: Diffuse-type of idiopathic orbital inflammation is prone to develop high IOP. Patients with idiopathic orbital inflamma-
tion and high IOP exhibit many symptoms such as decreased ocular movements, diplopia, and ocular pain.
Keywords: idiopathic orbital inflammation, intraocular pressure, decreased ocular movements, ocular pain

Introduction
Idiopathic orbital inflammation is a disease that comprises inflammation of unknown origin in the orbit, with
symptoms such as conjunctival injection, periorbital edema, proptosis, and diplopia.1–4 It is necessary to differentiate
this disease from other orbital diseases such as immunoglobulin G4 (IgG4)-related eye disease, thyroid ophthalmo-
pathy, and lymphoma.5 Local or systemic steroids,6,7 immunosuppressants,8 which suppress inflammation; and
radiotherapy are administered,9,10 but the disease often relapses, in which case long-term steroid treatment may be
administered.1,5

In general, orbital diseases are known to often cause increased intraocular pressure (IOP),11 and the management
of increased IOP is also a therapeutic issue. An increase in IOP due to idiopathic orbital inflammation is caused by an
increase in episcleral vein pressure,11 which is a type of open angle. However, cases of idiopathic orbital inflamma-
tion with a closed angle have been reported.12–15 In these cases, the IOP decreased after systemic steroid adminis-
tration. However, the relationships between IOP, clinical features such as symptoms and inflamed sites, and changes
in IOP before and after treatment of idiopathic orbital inflammation have not been sufficiently studied. This study
retrospectively investigated the clinical features, IOP values, and treatment details of idiopathic orbital inflammation.
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Materials and Methods
We retrospectively studied 20 eyes from the medical records of 19 patients who were diagnosed with idiopathic orbital
inflammation between April 1, 2004, and April 30, 2019, at Toyama University Hospital. This study was approved by the
institutional review board of Toyama University Hospital (Approval no. R2019060), and the procedures used conformed to
the tenets of the Declaration of Helsinki. Informed consent was obtained from all individual participants included in the study.

Diagnosis of Idiopathic Orbital Inflammation
The diagnosis of idiopathic orbital inflammation was made comprehensively based on clinical symptoms, magnetic resonance
imaging (MRI), and blood tests. Blood tests measuring IgG4, interleukin 2 receptor, thyroid autoantibodies (thyroid-stimulating
hormone, receptor antibodies, anti-thyroid peroxidase antibodies, and anti-thyroglobulin antibodies), blood counts, C-reactive
protein, angiotensin-converting enzyme, Serine proteinase 3-anti-neutrophil cytoplasmic antibody, and myeloperoxidase-anti-
neutrophil cytoplasmic antibody were performed. We investigated the possibility of diseases such as lymphoma, thyroid eye
disease,16 orbital cellulitis,17 ANCA-related vasculitis,18,19 and sarcoidosis.20,21 We confirmed the presence of dilatation of the
superior ophthalmic vein, the presence of an orbital mass onMRI, and the presence of diseases such as orbital tumors and carotid-
cavernous fistulae. If diagnosis by MRI and blood sampling was difficult, a biopsy was performed.5

Clinical Symptoms of Idiopathic Orbital Inflammation
Clinical symptoms were classified into proptosis, decreased ocular movements or diplopia, periorbital edema, and ocular pain.
Proptosis was determined based on a left-right asymmetry of 2 mm or more, or an exophthalmos of 15 mm or more from the
orbital lateral bone margin observed on Hertel Exophthalmometry.22 When an asymmetry between left and right exophthal-
mos was observed on an MRI, proptosis was considered. The restriction of extraocular movement was determined using
a Hess screen. The restriction was detected when the 15° grating of the left and right eye was unequal. Diplopia was judged if it
was seen in the primary position or in peripheral gaze. Periorbital edema was judged based on the patient’s complaint and the
difference between the left and right eyelids. Ocular pain was judged based on the patient’s complaint.

The Types of Idiopathic Orbital Inflammation
The sites of inflammation were determined on the MRIs. The types of idiopathic orbital inflammation were divided into
dacryoadenitis, myositis, diffuse-type, and posterior periscleritis. Other types of idiopathic orbital inflammation that have
been reported include anterior apical periscleritis, perineuritis, and focal inflammatory mass,2,10,23,24 but these were not
observed in the present study. Overlapping sites of inflammation were also considered.

The average IOP value of three measurements from a non-contact tonometer (NCT) (FT-01, TOMEY, Japan) was
used to obtain each IOP value.

Statistical Analysis
Statistical analysis was performed using JMP 14 software (SAS, Cary, NC, USA). The t-test was used to compare the
continuous variables, and Fisher’s exact test was used to compare the ratios of the two groups. P-values less than 0.05
were considered statistically significant.

Results
The clinical characteristics of the 20 cases are shown in Table 1. The patients’ mean age was 55.4 ± 13.7 years. One was
male, and the others were females. The type of idiopathic orbital inflammation was dacryoadenitis in 14, myositis in 7,
diffuse in 3, and posterior periscleritis in 1 case. There was 1 case of dacryoadenitis type with bilateral onset. One case
showed a combined type of myositis and diffuse types. Two cases showed a combined type of myositis and dacryoa-
denitis types. A biopsy was performed in 5 patients. All 5 had the dacryoadenitis-type, 3 of whom received oral steroids,
and 2 received local steroid injections. One case showed a shallow anterior chamber in the acute phase.

Table 2 shows the treatments administered for idiopathic orbital inflammation. Sixteen patients were treated with oral
steroids, one with steroid pulse, and three with local steroid injections. Oral steroids were started at 30 to 50 mg per day
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of prednisolone and tapered off after approximately three months. In the steroid pulse, 1000 mg per day of methylpred-
nisolone sodium succinate was administered for three days. Six patients who received increased doses of oral steroids
developed recurrent orbital inflammation after treatment, two of whom received additional immunosuppressant treatment
at the time of recurrence.

The mean IOP after treatment was 15.4±3.9 mm Hg (range 9–27), which was significantly lower than the pretreatment
IOP of 19.0±5.3 mm Hg (range 14–31) (p = 0.009) (Figure 1). Anti-glaucoma eye drops and oral medication were used for
increased IOP in two cases before steroid treatment. The mean observation period after treatment was 2.3 ± 1.1 months.
There was no case who showed a rise of IOP secondary to steroid treatment. Figure 2 shows the change in IOP for each site
of idiopathic orbital inflammation. The diffuse-type had the highest IOP before treatment at 25 ± 4.2 mm Hg and was
significantly higher than that of the dacryoadenitis-type (p = 0.01). The mean IOP after treatment was normal for all types of
idiopathic orbital inflammation. Figure 3 shows the percentage of cases with high IOP before treatment. Of the dacryoade-
nitis-type cases, 21% (3/14) had an elevated IOP of 21 mm Hg or higher, and 60% (3/5) of the myositis-type cases had an
elevated IOP of 21 mm Hg or higher. On the other hand, in all diffuse-type cases, the IOP before treatment was 21 mm Hg or
higher. However, there was no significant difference between the diffuse-type and the other types.

Ocular symptoms prior to treatment of idiopathic orbital inflammation are shown in Table 3. Ocular pain and decreased
ocular movements or diplopia were present in 86% and 100% of subjects in the group with an IOP of 21 mm Hg or higher,
but 38% and 31% in the group with an IOP of 20 mm Hg or lower, respectively. The group with an IOP of 21 mm Hg or
higher tended to have more symptoms, but there was no statistically significant difference (p = 0.07, p = 0.06).

Discussion
In this study, we investigated the relationship between changes in IOP before and after treatment, and between clinical
symptoms and IOP in cases of idiopathic orbital inflammation. In addition, we classified idiopathic orbital inflammation

Table 1 Clinical Characteristics of the 20 Cases

Age mean±SD (range) 55.4±13.7 (32–79)

Male : female 1:19
Type

Dacryoadenitis 14/20 (47%)

Myositis 5/20 (40%)
Diffuse 3/20 (33%)

Posterior periscleritis 1/20 (20%)

Phakia: pseudophakia 19:1
Bilateral:unilateral 18:1

Biopsy performed 5/20 (25%)

Mean visual acuity (logMAR) −0.04±0.12
Shallow anterior chamber in acute phase 1/20 (5%)

Abbreviations: MAR, minimum angle of resolution; SD, standard deviation.

Table 2 Treatment for Idiopathic Orbital Inflammation

Treatment Content N=20

Oral steroid (PSL 50–30 mg) 16/20(80%)

Steroid pulse 1/20(5%)

Local steroid injection 3/20(15%)
Recurrence 6/20(30%)

Relapse treatment

Oral steroid 4/6(67%)
Increased steroid dose + immunosuppressant 2/6(33%)
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according to the site of inflammation and showed that the diffuse-type easily developed high IOP. Since there have been
few reports on changes in IOP before and after its treatment, our study has clarified the relationship between IOP,
symptoms, and the site of inflammation in idiopathic orbital inflammation. Even if IOP is high due to idiopathic orbital
inflammation, it can be reduced with existing steroid treatment in many cases.

Elevated IOP in idiopathic orbital inflammation, like other orbital diseases, is thought to be caused by an increase in
episcleral venous pressure.11 In this study, idiopathic diffuse-type orbital inflammation tended to show elevated IOP;
patients with diffuse inflammation may thus be at increased risk of developing increased venous pressure. Multiple cases
with a shallow anterior chamber in the acute phase of inflammation have also been reported,12–15 In this study, one case
with a shallow anterior chamber was observed. Increased IOP may also occur due to angle closure.

The first limitation of this study is that it is a retrospective study, in which IOP was measured with an NCT. Although
the value obtained from an NCT correlates with that from a Goldmann applanation tonometer (GAT), the deviation of the
IOP must also be considered.25 IOP has been measured in cases of thyroid eye disease. In the thyroid eye disease group,

Figure 1 Changes in IOP before and after treatment. IOP is shown on the vertical axis. After treatment, IOP decreased significantly. *p = 0.009.

Figure 2 IOP by inflammatory site. IOP is shown on the vertical axis. The type of idiopathic orbital inflammation is shown on the horizontal axis. *p < 0.05 Dacryoadenitis
vs Diffuse type.
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the corneal-compensated IOP (20.23 ± 0.54 mm Hg) was significantly higher than the IOP recorded with a GAT (17.54 ±
0.49 mm Hg, p < 0.001).26 The corneal-compensated IOP refers to the IOP adjusted by corneal hysteresis and is
considered a more accurate IOP value because it takes corneal stiffness into account. In Graves’ orbitopathy, the
compression of the globe by the muscle berry causes increased intraocular pressure. Similarly for the myositis type of
idiopathic orbital inflammation, IOP elevation may occur. Although thyroid eye disease was not discussed in our study,
the IOP measured by an NCT may be lower than that measured by a GAT.

The rise of IOP secondary to steroid treatment should be considered. In the present study, steroid treatment resulted in
a decrease in mean IOP and there was no extreme increase in IOP after steroid treatment. However, young patients may
develop steroid glaucoma, and should be carefully followed up.

The second limitation is the diagnosis of idiopathic orbital inflammation. In the present study, only 5 of the 14
dacryoadenitis-type cases were biopsied, so there is some uncertainty as to a definitive diagnosis. However, this was
a retrospective study and included cases that were clinically diagnosed by MRI and blood test results. Further studies are
needed to confirm the diagnosis of dacryoadenitis-type by performing biopsies in all cases in a prospective study.

The third limitation is our evaluation of clinical symptoms. Periorbital pain can also be evaluated qualitatively using
a scale such as the Visual Analog Scale. There is a method in which two ophthalmologists determine the presence or

Figure 3 Percentage of high IOP before treatment by inflammation site. The percentage is shown on the vertical axis. The type of idiopathic orbital inflammation is shown
on the horizontal axis.

Table 3 Ocular Symptoms Prior to Treatment of Idiopathic Orbital Inflammation

Ocular Symptoms 21 mmHg or More (N = 7) 20 mmHg or Less (N = 13) P value

Proptosis 3/7(42%) 2/13(15%) 0.29

Ocular pain 6/7(86%) 5/13(38%) 0.07
Decreased ocular movements or diplopia 3/3(100%) 4/13(31%) 0.06

Periorbital edema 7/7(100%) 12/13(92%) 1

Notes: The P value was calculated by Fisher’s exact test.
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absence of periocular edema. However, this study was retrospective, and the presence or absence of pain could only be
evaluated based on the patient’s complaint, and periocular edema may be attributed to the subjective opinion of one
ophthalmologist.

The fourth limitation is that the number of cases was small. Orbital inflammation was classified into four types, which
were fewer than in previous reports. In addition, since we classified cases by the results of MRI, 3 cases span
combination types. If we classify each combination of types, the sample size of each group will be small, which may
make it harder to detect general trends. We compared IOP between the diffuse type and the dacryoadenitis type and found
a significant elevation of IOP in the diffuse type. If the number of cases in the diffuse type increases, a significant
difference may be detected between the diffuse-type and the other types. It needs to consider increasing the number of
cases in future studies.

Conclusion
In conclusion, we examined the clinical characteristics of idiopathic orbital inflammation and changes in IOP before and
after treatment. Our results showed that the diffuse type of idiopathic orbital inflammation is prone to develop high IOP.
Patients with high IOP exhibit many symptoms, such as restriction of extraocular movement and ocular pain.

Disclosure
The authors declare that there are no conflicts of interest regarding the publication of this paper.
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