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INITIAL PRESENTATION

Chief Complaint

"Eye swelling"

History of Present Illness
The patient is a 19-year-old female who presents with a one-week history of headache, one day of le� "eye

swelling," and pain that is worse with eye movement.  Additionally, she notes mild, horizontal binocular diplopia

on side gazes and mild blurring of vision in the le� eye.  The right eye is unaffected.

She was initially seen by her primary care provider and was diagnosed with headache due to sinusitis.  Her

headache persisted for seven more days, and when she developed "swelling" in the le� eye, she sought care at a

local emergency department.  A computed tomography (CT) of the head was done which reportedly showed "an

enlarged le� medial rectus muscle."
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She denies any recent trauma.  She denies any history of autoimmune disease or thyroid abnormalities.  She

denies photophobia, fevers, or rash. She reports recent weight gain a�er cholecystectomy, but no hot/cold

intolerance, hair loss, diarrhea, constipation, or heart palpitations. She has menstrual irregularity at baseline.

Past Ocular History

Myopia

Ocular Medications

None

Past Medical History

Cholecystectomy

Polycystic ovarian syndrome

Family History

Negative for auto-immune or ophthalmic disease

Social History

College student, working part-time as a receptionist

No tobacco, alcohol, or drug use

Vitals Signs

Temp 36.9°C (98.4 °F), BP 139/85, Resp 20, Pulse 89, SpO2 98%, Weight 120.203 kg (265 lb)

OCULAR EXAMINATION

Visual acuity without correction (Snellen)
Right eye (OD): 20/25-1, no improvement with pinhole testing

Le� eye (OS): 20/25-2, no improvement with pinhole testing

Ocular motility/alignment

Orthophoric in primary gaze

Adduction OS: -2

Intraocular pressure

OD: 19 mmHg

OS: 18 mmHg

Pupils

OD: 5 mm (dark) to 2.5 mm (light), brisk, no relative afferent pupillary defect (RAPD)



OS: 5 mm (dark) to 2.5 mm (light), brisk, no RAPD

Confrontation Visual Fields

OD: Full

OS: Full

Exophthalmometry

OD: 18 mm

OS: 20.5 mm

Base: 100 mm

External

OD: Normal

OS: Mild periocular edema, proptosis

Slit Lamp Exam

OD

Eyelid/external: Dermatochalasis

Conjunctiva: No injection

Cornea: Normal

Anterior chamber: Deep and quiet

Iris: Normal architecture

Lens: Clear

OS:   

Eyelid/external: Mild eyelid edema, trace erythema, preservation of eyelid crease.

Conjunctiva: No injection

Cornea: Normal

Anterior chamber: Deep and quiet

Iris: Normal architecture

Lens: Clear

Dilated fundus exam

OD: Normal

OS: Normal

LABORATORY TESTING

Laboratory Test Patient Result Reference Range



Basic metabolic panel (BMP)

Sodium

Potassium

Chloride

CO2

Blood urea nitrogen

Creatinine

Glucose

Anion Gap

 

141

4.2

108

20

10

0.6

131

13

 

135-145 mEq/L

3.5-5.0 mEq/L

95-107 mEq/L

24-32 mEq/L

10-20 mg/dL

0.5-1.0 mg/dL

65-99 mg/dL

8-10

Erythrocyte sedimentation rate (ESR) 21 0-20 mM/hour

C-reactive protein (CRP) 1.2 <0.5 mg/dL

Thyroid-stimulating hormone (TSH) 3.73 0.27-4.68 uIU/mL

Free T4 1.26 0.85-1.76 ng/dL

Thyroid-stimulating immunoglobulin 90 ≤122%

Serum pregnancy test Negative Negative

                 

IMAGING
CT imaging of the orbits without contrast (Figure 1) shows marked enlargement of the le� medial rectus muscle

and tendon, with adjacent fat stranding. The sinuses are clear. There is no apparent orbital abscess, thickening

of the posterior sclera, or enlargement of the lacrimal gland. 

(../cases-i/case234/Figure-1-LRG.jpg)

Figure 1: CT of the orbits without contrast: The axial image on the left demonstrates enlargement of the left
medial rectus muscle, including the tendon (red arrowhead) with adjacent fat stranding (red arrows). The
coronal image on the right demonstrates enlargement of the left medial rectus (blue arrow) in comparison to
the right medial rectus. Note the absence of sinus disease, retro-orbital mass, or enlargement of the lacrimal
gland.

file:///Volumes/Blue/Sites/eyeforum/cases-i/case234/Figure-1-LRG.jpg


Diagnosis

Orbital myositis

CLINICAL COURSE
The patient was started on 80 mg oral prednisone. Two days later, her symptoms had fully resolved.  She was

instructed to continue 80 mg prednisone daily for five more days, followed by a taper to 60 mg daily for one

week, and then 40 mg daily for one week.  Calcium, vitamin D, and a proton pump inhibitor were started to

ameliorate side effects related to high-dose steroid use.  At her three week follow up visit, she reported that her

pain had returned when she tapered to 40 mg prednisone daily.  As a result, she independently increased her

dose to 60 mg, and her pain quickly resolved. A slower taper was then prescribed: 50 mg for one week, followed

by a taper of 10 mg weekly.  Additional tests were collected.

Laboratory Test Patient Result Reference Range

Anti-nuclear antibody (ANA) <1:80 <1:80

Rheumatoid factor (RF) <10 ≤ 14 IU/mL

Angiotensin-converting enzyme (ACE) 20 8-52 U/L

Anti-neutrophil cytoplasmic antibody (ANCA)

screen

Negative Negative

Hemoglobin A1c 6.2% < 5.7%

 

At her follow up visit six weeks a�er presentation, she was on 30 mg prednisone daily with adequate control of

her ocular symptoms. The slow prednisone taper was continued, decreasing by 5 mg per week. Unfortunately,

she was gaining weight, had developed acne, and was found to have a mildly elevated hemoglobin A1c (6.2%).

 She was referred to rheumatology for evaluation and possible need for a steroid-sparing agent.

A�er evaluation by rheumatology, additional tests were ordered.  Purified protein derivative (PPD), serum

immunoglobulin subclass levels, urinalysis, and chest x-ray were unremarkable.  The rheumatology service

recommended continuing the steroid taper and reserving azathioprine as an option should she remain steroid

dependent.  When she returned to ophthalmology, approximately nine weeks a�er presentation, her symptoms

were controlled on 10 mg prednisone daily.  A final taper regimen was determined

10 mg alternating with 5 mg for one week

5 mg for one week

5 mg alternating with 2.5 mg for one week

2.5 mg for one week

2.5 mg every other day for one week

Stop

She was lost to follow up for several months by both rheumatology and ophthalmology.  During a follow up

telephone call four months a�er her taper, she reported that she had successfully tapered off of prednisone and

remained asymptomatic.  In total, she received steroids for approximately 16 weeks, starting at 80 mg daily, with

the rate of taper slowed as the dosage decreased. 



DISCUSSION

Clinical presentation

Idiopathic orbital myositis (IOM) is a rare clinical condition characterized by idiopathic inflammation primarily

involving the extraocular muscles. It most commonly affects patients in the third decade of life, with a female

predilection (1).  Patients typically present with moderate to severe eye or orbital pain, decreased extra-ocular

motility, diplopia, proptosis, swollen eyelids, and conjunctival hyperemia.  Visual acuity is typically spared.  The

absence of pain does not preclude a diagnosis of IOM, but it certainly raises concern for an infiltrative or

neoplastic process, which would require a biopsy.

Diagnosis

Diagnosis requires the exclusion of other diseases.  The differential diagnosis consists of thyroid-associated

orbitopathy (TAO), infection (cellulitis, tuberculosis), myositis with associated auto-immune mediated systemic

disease, carotid-cavernous fistula, IgG4-related disease, optic neuritis, sarcoidosis, granulomatosis with

polyangiitis, Tolosa-Hunt syndrome, and orbital lymphoma (1, 2).  Workup should include a full ophthalmic

examination with particular attention paid to vital signs, optic nerve function, extraocular motility,

exophthalmometry, and eyelid position. It is most important to exclude TAO, as it may appear clinically similar.

Initial laboratory workup should include a CBC, ESR, CRP, TSH, free T4, and thyroid stimulating antibody (TSI)

(3). TSI is a useful test for diagnosing TAO in euthyroid patients, and has been shown to correlate with disease

activity (4). Any additional workup (e.g. IgG4, ANCA, ACE, orbital biopsy) should be guided by the clinical picture,

including patient demographics, co-morbidities, review of systems, and preliminary lab results.

Imaging may include magnetic resonance imaging (MRI) of the orbits with and without contrast and with fat

suppression, as this will best evaluate so� tissue.  CT of the orbits is a useful alternative if MRI is not readily

available.  CT is the modality of choice if there is clinical concern for an abscess or involvement of an orbital

bone or adjacent sinus (1).  Radiologic features of IOM include unilateral thickening and enhancement of the

involved extraocular muscle(s) and myotendinous insertion (1, 2, 5, 6).  If available, orbital ultrasound is a quick

and cost-effective method of evaluating the extraocular muscles and may be substituted if more advanced

imaging is unavailable or contraindicated (1).  TAO will have similar enlargement of the extraocular muscles with

relative sparing of the tendon (1, 2, 6, 7).

Treatment

High dose non-steroidal anti-inflammatory drugs (NSAIDs) (e.g. ibuprofen 600-800 mg three times daily) are a

reasonable first line treatment option in non-diplopic patients with mild to moderate pain or in patients with

mild diplopia and pain.  Many of these patients achieve control of symptoms, resolution of acute inflammation,

and may never require additional treatment (8).  However, systemic corticosteroids have been the mainstay of

treatment with the goal of hastening recovery and preventing recurrence.  The starting dose is typically 1

mg/kg/day with a rapid clinical response supporting the diagnosis of IOM.  A gradual steroid taper should follow

the clinical response.  Unfortunately, up to 80% of IOM patients relapse a�er (or during) steroid taper, and many

investigators believe that this is due to inadequate dosage or duration of corticosteroids (9).  At present, there is

a paucity of literature on a steroid taper regimen that prevents or reduces recurrence.  A�er failure of a taper,

prolonged steroid use, or intolerable steroid-related side effects, providers may resort to a variety of alternative

treatment options, including periocular steroids, immunomodulatory therapy, focal radiation, or referral to a

pain specialist (1, 9).



Despite the variety of treatment options available, specific treatment guidelines for IOM do not exist. This, in

combination with a tendency for IOM to recur, o�en leads patients down a long and convoluted treatment path.

Patients may self-taper prednisone, increase their dosage according to symptoms without consulting a provider,

or become disillusioned and lost to follow up. For these reasons, retrospective review of IOM patient outcomes,

along with quantifying the success of treatment, has been challenging. In order to guide future research and

streamline patient care, we will detail the treatment algorithm used at our institution, and others may chose to

adopt this practice. The algorithm is based on clinical observation, years of expertise by oculoplastic/orbital

surgeons and neuro-ophthalmologists, and a partnership with our colleagues in rheumatology.  

Our proposed taper regimen is a thoughtful synthesis of recommendations from a consensus panel on

immunosuppression for ocular disease and by research on giant cell arteritis (GCA), an inflammatory disease

that also tends to relapse during steroid taper (10). A recent, prospective, longitudinal study of 128 GCA patients

reported that 44 patients relapsed 59 times, and 56 of the 59 relapses occurred at prednisone doses of 20 mg

daily or less (11). Once in this range, relapses occur irrespective of steroid dose, a finding also reported in a

prospective cohort study of GCA patients in which steroid taper regimens were controlled (12).

An Algorithm for Idiopathic Orbital Myositis

When deciding on the initial clinical approach to the diagnosis and treatment of IOM, it can be helpful to think of

IOM as a spectrum of disease.  Though the classic presentation is well-defined, IOM can present along a

spectrum of severity, o�en overlapping with or evolving into entities as simple as trochleitis or as complex as ill-

defined orbital pain syndromes.  The astute clinician will tailor their diagnostic and therapeutic approach based

on exactly where an individual patient falls along this spectrum.  A mild presentation, likely more akin to

trochleitis or superior oblique tendonitis, may be diagnosed clinically and treated conservatively.  Patients who

present with classic IOM (as described above) may require basic laboratory workup with imaging, along with

traditional corticosteroid therapy.  Severe or atypical cases warrant an extensive workup with aggressive and/or

non-conventional treatment (Figure 2).



(../cases-i/case234/figure%202.pdf)

Figure 2: A framework, or starting point, for the disease spectrum of idiopathic orbital myositis.

Early Diagnostic Testing

1. BASIC LABORATORY WORKUP

CBC to evaluate for infection.  

TSH, free T4, and TSI to screen for thyroid disease (13).

Consider a BMP (including glucose) prior to starting NSAIDS.

Check AST, ALT, and a purified protein derivative (PPD) test if starting high dose steroids.

2. Q-TIP TEST: A cotton-tipped applicator applied to the area over the trochlea and over other extraocular

muscles may reveal point tenderness that the patient was otherwise unable to describe. This suggests

trochleitis, superior oblique myositis/tendonitis, or focal myositis over the tender muscle or tendon.

3. RECOMMENDED IMAGING: MRI of the orbits with and without contrast with fat suppression or CT of the orbits

if MRI is not readily available, there are contraindications to MRI, or there is clinical concern for possible

involvement of orbital bone or adjacent sinuses.

Treatment Options
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1. TRIAL OF NSAIDs: If pain is mild to moderate, there is no diplopia, and the patient has no contraindications to

NSAID use, consider a trial of NSAIDs, e.g., ibuprofen 600 mg – 800 mg three times daily.

2. CORTICOSTEROIDS: If NSAIDs fail or symptom severity precludes conservative treatment, start oral

prednisone 1 mg/kg/day (typically 60-80 mg/day in an adult). For very severe cases, intravenous pulse

methylprednisolone can be used at 1 g daily for three days. Patients can then be converted to oral dosing at 1

mg/kg/day. Continue this treatment for one week, as symptoms should rapidly resolve.  

a. START PREVENTIVE TREATMENT EARLY

Start 1500 mg calcium and 800 IU vitamin D daily.

For perimenopausal/postmenopausal women and older men, consider early referral to a primary

care provider for bone density testing (10).

Consider the addition of gastric ulcer prophylaxis (H2-blocker or proton pump inhibitor), if the

patient is symptomatic, has a history of gastric ulcer disease, or is critically ill or hospitalized.

In a large systemic review and meta-analysis, patients receiving corticosteroids in the

ambulatory care setting have a very low absolute occurrence of and no statistically

significant increase in absolute risk for GI bleeding or perforation when compared to

placebo (14). NSAIDs and corticosteroids should NOT be used together, as concurrent use

has been associated with the increased risk of gastric ulceration (13).

b. CONTROLLED TAPER: Begin a slow taper (10).

Over 40 mg/day – decrease by 10 mg weekly

20-40 mg/day – decrease by 5 mg weekly

10-20 mg/day – decrease by 2.5 mg weekly

c. SLOW THE TAPER: Once the patient reaches a dose of 10 mg/day (physiologic doses are 5-7.5 mg/day),

corticosteroid-induced side effects are less, and a slower taper can be pursued. Again, taper regimens

can be individualized based on the patient's response.

10 mg alternating with 5 mg for one week

5 mg for one week

5 mg alternating with 2.5 mg for one week

2.5 mg for one week

2.5 mg every other day for one week

Stop

d. If at any point symptoms recur, increase the dose by 5-10 mg per day for a week until symptoms

improve. Resume a slower taper.

3. REFER: Consider prompt referral to rheumatology for failure to respond to initial treatment, recurrence during

taper, intolerance/contraindication to corticosteroids, or laboratory workup concerning for systemic auto-

inflammatory disease.

4. CONSIDER ALTERNATIVES: Radiation therapy, periocular steroids, and pain clinic referral are additional

options should the above options fail (15, 16).

Additional Laboratory Testing

For atypical disease (e.g. orbital inflammation more than the muscle/tendon), failure to respond to initial

treatment, recurrence during taper, or laboratory workup concerning for systemic inflammatory disease,

consider the following additional tests



ESR and CRP

ANA

Rheumatoid factor (RF)

ANCA screen

Urinalysis

Angiotensin converting enzyme (ACE)

Chest X-ray

Orbital biopsy

Differential Diagnosis

Thyroid-associated orbitopathy (TAO) (http://www.eyerounds.org/cases/case19.htm)

Infection (pre-septal or orbital cellulitis (http://www.eyerounds.org/cases/103-Pediatric-Orbital-

Cellulitis.htm), tuberculosis)

Myositis with associated auto-immune mediated systemic disease

Carotid-cavernous fistula (http://www.eyerounds.org/cases/111-Carotid-Cavernous-Fistula.htm)

IgG4-related disease

Optic neuritis (http://www.eyerounds.org/tutorials/Optic-Neuritis/index.htm)

Tolosa-Hunt syndrome

Herpetic vasculitis,

Neoplasm (orbital lymphoma) (http://webeye.ophth.uiowa.edu/eyeforum/cases/case9.htm)(2)

Epidemiology

Females > males

3rd decade of life

Signs

Restriction of the extraocular muscles

Proptosis

Swollen eyelids

Conjunctival hyperemia

Imaging with enlargement of the extraocular

muscle(s), usually with involvement of the

tendon

Symptoms

Orbital pain

Diplopia

Typically normal vision

Treatment

Iowa Algorithm (described above)

NSAIDs

Prednisone

Consider referral to rheumatology
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