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Abstract

Purpose of Review To review current knowledge regarding idiopathic orbital myositis.

Recent Findings Recent publications have focused on possible causes of orbital myositis and the process to reach a diagnosis
of idiopathic orbital myositis. With inflamed and enlarged extraocular muscles, features to distinguish between competing
diagnostic possibilities are based on imaging in the context of history and clinical signs. Idiopathic orbital myositis is charac-
terized by the clinical triad of acute onset of orbital pain exacerbated on eye movement, double vision, and redness or swell-
ing of the eyelids or conjunctiva, along with the radiological finding of homogeneous, fusiform enlargement of one or more
extraocular muscles. In atypical or inconclusive clinico-radiological findings for a diagnosis of idiopathic orbital myositis,
or where the clinical behavior changes or fails to respond to corticosteroid treatment, a systemic and oncologic work-up and
muscle biopsy are warranted to exclude specific local or systemic disease as cause of the inflamed and enlarged muscle.
Summary As our understanding of idiopathic orbital myositis evolves, the diagnostic focus is shifting toward earlier iden-

tification of underlying local or systemic disease through systemic work-up and muscle biopsy.
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Introduction

The eye is surrounded by seven extraocular muscles (EOMs).
Four rectus (two horizontal and two vertical) and two
oblique muscles control the movement of the eye, and one,
the superior palpebral levator muscle, controls the elevation
of the upper eyelid. Compared to non-skeletal muscles, the
EOMs have different structural, functional, biochemical, and
immunological properties, rendering them distinct disease-
propensity characteristics [1, 2].

Orbital myositis is a general term for inflamed EOMs and
includes systemic inflammatory, auto-immune and infective
disease, drug reactions, and post-streptococcal pharyngeal
infection and paraneoplastic immune phenomena as pos-
sible causes [3ee]. Within the concept of orbital myositis,
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idiopathic orbital myositis (IOM) constitutes a separate
entity and is the commonest form. Skeletal polymyositis
and dermatomyositis are usually not associated with orbital
myositis. Ocular myositis has become an obsolete term for
orbital myositis.

The earliest description of IOM dates back to 1903
when Gleason reported a patient with clinical symptoms
of a rapidly progressing bilateral orbital tumor with his-
topathological findings of inflamed EOMs [4]. In 1905,
Birch-Hirschfeld described a series of patients presenting
with clinical signs of an orbital mass lesion consisting of
fibro-inflammatory tissue, and coined the term orbital pseu-
dotumor, nowadays referred to as idiopathic or non-specific
orbital inflammation [5]. IOM belongs to the spectrum of
idiopathic orbital inflammation [6].

Clinical Features

Females are more often affected by IOM, by a ratio of 1.4:1
[7, 8]. IOM can occur at any age (range 12 to 78 years) but
the majority are young adults (mean; 33, 41, and 43 years,
from separate studies) [7-9]. IOM may arise during or after
pregnancy, although a causal relationship is not established
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[10]. The disease is associated with a symptom triad of acute
onset: (i) orbital pain, which is exacerbated by eye move-
ment and particularly worse in the direction of action and
stretching of the muscle; (ii) double vision due to limited
motility of the eye; and (iii) eyelid or conjunctival swelling
or redness, in particular conjunctival injection around the
insertion of the affected muscle [11] (Fig. 1).

Most frequently IOM affects a single muscle (88% in
one series) [8]. Other patterns include two affected mus-
cles, or three or more muscles. Bilateral involvement occurs
in 8-20% of cases, but becomes more common (50%) syn-
chronously or metachronously in recurrent disease [7, 8,
12]. The relative frequency of involvement of each EOM
is medial rectus > lateral rectus > superior rectus > inferior
rectus > obliques > levator. Patients may suffer from acute or
subacute, single, or multiple flares in which case the same
or contralateral muscle is often affected [8]. When different
muscles become involved in recurrent disease, it is referred
to as migratory IOM [13]. Rarely, optic nerve dysfunction
develops from compression of the enlarged muscle in the
orbital apex [12].

Ocular motility varies over the course of the disease and
between patients. A minority may have normal motility
but with pain in the direction of action of the muscle. Most
patients experience double vision from a paretic motility
disturbance, implying limitation in the direction of action
of the affected muscle [9, 12] (Fig. 1). In levator myositis,
paresis manifests as upper eyelid ptosis. However, ptosis
may also result from eyelid edema in IOM without levator
muscle affection.

A mixed paretic and restrictive pattern, or a pure restric-
tive pattern (implying limitation in the opposite direction of
action of the affected muscle) is also observed. Where both
horizontal or vertical muscles, or all muscles are affected,
paresis and restriction are difficult to determine based on
clinical motility alone, in which case forced duction test-
ing can be conducted. In 1994, Siatkowski attributed the
different strabismus patterns of the affected horizontal

Fig. 1 Patient with acute idi-
opathic orbital myositis. (Top
left) Redness at the lateral sec-
tor of the left eye. (Top right)
Limitation of the left eye motil-
ity in abduction. (Bottom left)
Globe retraction with narrowing
of the vertical palpebral fissure
in adduction. (Bottom right)
Magnetic resonance imaging of
the orbit, axial view, showing
homogeneous and fusiform
enlargement of the belly of the
left lateral rectus muscle

muscles to duration of the inflammatory process: entering
the paretic phase from 7 days of onset of disease, acquiring
an additional restrictive component in the following weeks,
and finally resulting in pure restriction [14]. Such a change
of motility disturbance over time, however, is not always
seen in IOM. This inconsistency may be explained by the
fact that Siatkowski’s series of 75 patients with IOM were
diagnosed with ultrasound imaging only, and included 13
patients (17%) with different diagnosis than IOM (7 cases
had other orbital structures affected and 6 had Graves’ orbit-
opathy) [14].

An extended period of restrictive movement would sug-
gest fibrosis in the muscle, in which case recovery may be
incomplete. On the other hand, permanent paresis often
develops and presumably results from muscle fiber destruc-
tion caused by chronic inflammation [12, 15e]. Importantly,
a paretic pattern of an enlarged muscle is not pathogno-
monic for IOM and can also be encountered in other diseases
affecting the EOM such as lymphoproliferative disease, giant
cell orbital myositis, and systemic lupus erythematosus [16].
Likewise, restrictive strabismus is not typical of IOM and
occurs more often in Graves’ orbitopathy (GO), but may also
occur in metastasis to the EOM [16]. Of interest, a mixed
paretic and restrictive pattern may also arise in a massively
swollen EOM from metastatic origin, with the weakened
muscle function resulting from the mass effect [16].

Another useful but rarely reported clinical sign is the
presence of globe retraction with eye movement [17]. The
sign, originally described by Osher, may be subtle and needs
to be specifically looked for where the horizontal muscles
are affected [18]. It is best elicited by first examining hori-
zontal eye movements with the patient facing the examiner
and checking for narrowing of the vertical palpebral fissure,
and then repeating eye movements with the patient in pro-
file and looking for retraction of the globe, which usually
occurs when the eye is looking in a direction opposite to the
direction of action of the involved muscle (Fig. 1). However,
acquired orbital retraction syndrome is not a pathognomonic
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sign of IOM and may occur in infiltrative disease of the
EOM or orbital fat, typically in metastasis from scirrous
breast carcinoma.

Imaging Findings

The typical findings on imaging (computerized tomography
(CT) or magnetic resonance imaging (MRI)) are homogene-
ous, fusiform enlargement of the muscle belly with enhance-
ment, and often, but not always, involvement of the anterior
muscle tendon (Fig. 1). Patrinely et al. reviewed the CT
findings of patients with non-thyroid EOM enlargement,
including a group of 12 patients with IOM [19]. Amongst
these patients, 7 showed fusiform enlargement, and 4 had
a cylindrical enlargement of the affected muscle. Sharp
delineation of the affected muscle is usually observed in
acute cases, but more chronic cases, and those with multiple
muscle involvement and associated systemic disease tended
to have less sharply defined borders, with spillover of the
inflammatory process into the surrounding orbital fat. Most
affected muscles were between 6 and 10 mm in diameter.
Additional anterior tendon enlargement is observed in 41 to
57% of cases, but is not typical of IOM as it may also occur
in giant cell myositis, lymphoproliferative disease, and, less
frequently, in metastasis and severe thyroid eye disease [7,
8, 12, 16, 20].

The presence of focal, nodular, or heterogeneous enlarge-
ment of an EOM is not typical of IOM and raises concerns
about malignant pathology [20]. Additionally, the presence
of disease of other orbital structures distant from the EOM
should raise the possibility of other diagnoses [20]. Exam-
ples include (i) lacrimal gland enlargement in sarcoidosis,
immunoglobulin G4 (IgG4)-related disease, and lymphoma;
(ii) infra- or supra-orbital nerve enlargement in IgG4-related
and reactive lymphoid hyperplasia; and (iii) orbital fat or
optic nerve sheath involvement in lymphoma and breast
carcinoma metastasis. Involvement of adjacent anatomical
structures in continuity with the EOM, such as the lacrimal
gland, orbital fat, eyelids, globe, conjunctiva, orbital bone,
sinuses, or intracranial structures, represents locally invasive
disease such as malignancy or infection, and may also occur
in granulomatosis with polyangiitis. In such cases, tissue
biopsy of the other structure, or of the enlarged muscle may
secure the diagnosis. Similarly, scleritis may be associated
with myositis of an adjacent muscle [21].

New MRI protocols include diffusion-weighted (DWI)
and dynamic contrast-enhanced (DCE) MRI. They may
help distinguishing malignant from benign orbital lesions,
in particular high-grade lymphoma from inflammation and
reactive lymphoid hyperplasia, although features of diseases
may overlap [22, 23]. The use of Zirconium-89-labeled
(¥Zr)-rituximab positron emission tomography (PET-CT)
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has been studied in a small case series of therapy refractive
IOM [24e]. The muscles exhibited low to moderate uptake
of 39Zr-rituximab. Larger case studies, however, are required
to assess the value of this novel method for B-cell imaging
in demonstrating the cause of orbital myositis and predicting
the therapeutic outcome with rituximab.

Muscle Biopsy

Tissue biopsy may be of importance in demonstrating the
possible cause of orbital myositis. Indications are atypical
or inconclusive clinico-radiological findings for a diagno-
sis of IOM, or where the clinical behavior changes or fails
to respond to treatment [25e, 26]. Atypical cases include
the absence of pain, slow onset of symptoms, all EOMs
affected, focal, nodular or inhomogeneous muscle enlarge-
ment, extremely enlarged single or multiple EOMs, other
(either distant from or adjacent to the EOM) orbital or peri-
orbital structures involved, history of primary or secondary
malignancy, and unresponsiveness to corticosteroids [20].
The main aim to proceed with a muscle biopsy is excluding
other disease.

The muscle biopsy is obtained through a minimally inva-
sive surgical approach. The anterior part of the muscle can
be accessed using a strabismus surgery approach with the
incision placed in the conjunctiva of the eye. Where the
biopsy needs to be directed to the posterior half of the mus-
cle, access is achieved via a transconjunctival or transcutane-
ous orbitotomy procedure [20]. These are minimally invasive
procedures, and they often can be performed with the patient
under local anesthesia. However, in the dissection or sam-
pling process of biopsy of the posterior part of a muscle,
damage may occur to the muscle or its motor innervation.

The biopsy specimen should be representatively procured
from the involved site and sufficient in size for preparing
possible ancillary testing with immunohistochemistry,
immunophenotyping, and gene rearrangement in addition
to routine hematoxylin—eosin staining for histomorphologi-
cal assessment [27ee]. Preoperatively, it is essential that sys-
temic or intralesional corticosteroids are avoided for at least
2 weeks prior to obtaining the biopsy as they may affect the
immunological picture on histopathology and its interpreta-
tion. There is little published data on the histopathological
findings in IOM. The largest study to date examined the
features in 9 definite cases of IOM [15e]. These cases were
biopsied because of atypical features and therefore may
not be representative of typical forms of IOM where the
presentation and response to treatment with systemic corti-
costeroids preclude the need for a biopsy. Nonetheless, the
study provides useful information. Two-thirds of cases were
female, 7/9 had a single affected muscle, and the medial rec-
tus was the most commonly biopsied muscle. Muscle fibers
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were splayed by inflammatory infiltrates which consisted
of lymphocytes (predominantly B cells) (9/9), plasma cells
(6/9), and histiocytes (6/9). Eosinophils (4/9), polymorphs
(1/9), and giant cells (1/9) were much less frequent. Muscle
fiber degeneration and regeneration were seen in 5/9 cases.

The presence of granulomatous inflammation with giant
cells on biopsy should raise the possibility of another diag-
nosis than IOM, such as sarcoidosis or giant cell myositis
[28]. The latter is associated with giant cell myocarditis, a
potentially fatal condition. Giant cell orbital myositis may
precede the development of cardiac symptoms by sometimes
many months [29]. It is often associated with a constellation
of auto-immune phenomena, including vitiligo [28].

Differential Diagnosis

Many other diseases with inflammation or infiltration of
EOMs can occur and these may mimic IOM. Addition-
ally, orbital myositis may develop in the setting of specific
inflammatory or auto-immune conditions. Table 1 provides
a simplified classification of all forms of orbital myositis
[3ee]. The list of causes is not limitative, considering a
recently reported case with presumed orbital myositis fol-
lowing SARS-CoV 19 infection [30].

By far, the commonest auto-immune condition associated
with inflammation of the EOMs is GO. A review of GO is
beyond the scope of this paper, but in all patients presenting
with EOM enlargement, clinical features of GO should be
sought: features of thyroid gland dysfunction, and other ocu-
lar features of GO, in particular upper lid retraction and lid
lag on down gaze. Additionally, thyroid function should be
tested and auto-antibodies, particularly TSH (thyroid stimu-
lating hormone) receptor antibodies, should be measured.

Table 1 List of clinical forms of orbital myositis

Idiopathic
- Acute, single muscle
- Acute, multiple muscles
- Subacute
- Recurrent
- Chronic
Related to systemic or local conditions
- Infective
- Bacterial
- Viral
- Parasitic
- Associated with auto-immune diseases (includes Graves’ orbit-
opathy)
- Associated with systemic or local specific inflammatory diseases
Drug reactions
Paraneoplastic

GO may affect any or many EOMs, but the relative fre-
quency of involvement of EOMs varies, and the relative
order from most frequent to least is inferior rectus > medial
rectus > superior rectus/levator > lateral rectus > obliques,
which is different to the order of IOM.

Orbital myositis has been reported in a large range of
non-thyroid auto-immune and specific inflammatory condi-
tions (Table 2). This range of conditions, as well as many
of the types of conditions listed in Table 1 are also associ-
ated with uveitis and scleritis, and a similar investigative
approach may be appropriate in patients with IOM as is
used in patients with uveitis and scleritis [3ee]. Patients with
orbital myositis occurring in association with these condi-
tions tend to much more frequently have multiple EOMs
affected, and bilateral disease is also much more common.
The presentation is often more subacute or chronic, and
pain is less commonly a feature. Importantly, orbital myosi-
tis may present prior to the development of some of these
conditions such as inflammatory bowel disease and giant
cell myocarditis [29, 31]. Some of the associated conditions
will manifest other orbital features of the disease, such as

Table2 Auto-immune and
inflammatory conditions
associated with orbital myositis
(in order of reported frequency)

Graves’ disease
IgG4-related disease
Inflammatory bowel disease
Sarcoidosis

SLE and DLE

Giant cell myocarditis
Post-streptococcal pharyngitis
Rheumatoid arthritis

EGPA

Behget’s disease

GPA

Psoriatic arthritis/psoriasis
Sjogren’s syndrome
Dermatomyositis

HLA-B27 spondyloarthritis
Scleroderma

Celiac disease

Primary biliary cirrhosis
Kawasaki’s disease
Relapsing polychondritis
NOD-2 autoimmune disease

SLE systemic lupus erythema-
tosus, DLE discoid lupus ery-
thematosus, EGPA eosinophilic
granulomatosis with polyangii-
tis (Churg Strauss syndrome),
GPA granulomatosis with poly-
angiitis (Wegener’s granuloma-
tosis), NOD-2 nucleotide-bind-
ing oligomerization domain 2
(NOD2) gene mutations
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lacrimal gland involvement in sarcoidosis and IgG4-related
disease. Long-term follow-up may identify associated sys-
temic pathologies.

Many non-inflammatory conditions can cause EOM
enlargement, and these are classified as (i) neoplastic (e.g.,
lymphoma; metastases); (ii) deposition (e.g., amyloidosis);
and (iii) vascular (e.g., orbital venous congestion (e.g., from
carotid-cavernous sinus fistula)); muscle hematoma) [20].

Treatment

Management is tailored to severity and progression of dis-
ease. Mild cases, i.e., monomuscular, mild pain, and normal
or discretely impaired ocular motility, can be treated with
high-dose of nonsteroidal anti-inflammatory drugs, with
a slow taper over several weeks. Corticosteroids are the
preferred treatment in moderate to severe cases with high
morbidity and strabismus. Patients with IOM typically show
dramatic improvement of their signs and symptoms within
48 h after systemic administration of prednisolone at an ini-
tial dose of 1 mg per kg body weight, referred to as the corti-
costeroid trial as it may also confer diagnostic sensitivity for
IOM [26, 32]. The administration is intravenously or orally.
Following initial high dose, systemic steroid administration
should be tapered off gradually over several months. There
is anectodal evidence of initial benefit with perilesional tri-
amcinolone injection as an alternative to systemic adminis-
tration in IOM [33].

However, relapse on tapering or ceasing of the anti-
inflammatory drugs with recurrences months or years after
the episode is common. Reported recurrence rates vary
between 23% (in a series of 26 cases) and 35% (in a series of
26 patients) and 56% (in a series of 16 patients, one or more
recurrence with a disease-free interval of just 4.1 months
(range 0.5-17 months)) [7-9]. Features associated with
recurrence were male gender, multiple involved EOMs, and
a lack of response to corticosteroids [7, 9].

In corticosteroid-dependent and recalcitrant IOM, non-
specific immunosuppressive and specific biologicals can be
used as second- and third-line therapy to control the inflam-
matory process, with varying degrees of success. The anti-
metabolite methotrexate is moderately successful and well-
tolerated as corticosteroid-sparing agent in idiopathic orbital
inflammation, and should be given for a prolonged time [34,
35ee]. Infliximab, a biologic anti-tumor necrosis factor-alpha
agent, has anti-inflammatory potential in IOM cases which
are severe, recurrent, or recalcitrant to corticosteroids and
methotrexate [36]. A cortico-dependent case of IOM was
successfully treated with the monoclonal anti-interleukin-6
receptor antibody tocilizumab [37]. In view of their systemic
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toxicity profile, these drugs are reserved for chronic or recur-
rent [OM with severe symptomatology.

IOM displays a low radiosensitivity. Low-dose orbital
irradiation delivered in the acute phase of recurrent IOM
cannot prevent but only delay a next recurrence [8, 38].

Chronic orbital myositis is commoner in patients with a
poor response to corticosteroids, and this should raise con-
cerns about the diagnosis. A biopsy should be obtained to
exclude other pathologies. In patients with a chronic course,
many will have an underlying systemic disease, and may
require corticosteroid-sparing or biological agents [36]. In
all such atypical cases, a long-term follow-up may identify
associated systemic pathologies.

The management of diplopia depends on the stage of
the disease. Monocular occlusion is the simplest measure
to relieve diplopia. A Fresnel prism pressed on to the back
surface of the prescription glasses is a temporary measure
where double vision is expected to recover over time, or as a
trial before a permanent prism can be built into new glasses.
Alternatively, Botulinum toxin (BTXA) can be injected in
a contracted muscle to improve diplopia in selected cases
of IOM [39]. When permanent strabismus has settled in the
inactive phase, strabismus surgery is carried out to align the
eyes and hence restore the field of binocular single vision.

Conclusion

IOM is a rare disease characterized by acutely inflamed and
enlarged EOMs from unknown origin. With advanced iden-
tification and classification of orbital disorders, the concept
of IOM is reduced to cases without associated local or sys-
temic disease. The diagnosis is supported by the clinical
triad of acute onset of orbital pain exacerbated on eye move-
ment, double vision, and peri-ocular redness or swelling,
with radiological evidence of homogeneous enlargement and
enhancement of one or more EOMs, with or without the
involvement of the anterior tendon. IOM typically responds
well to high-dose systemic corticosteroids which are given
for a prolonged time with slow taper to prevent recurrent or
chronic disease.

IOM is not a sound diagnosis as it has features overlap-
ping those of other diseases. When the clinico-radiological
pattern deviates from the classical IOM pattern, systemic
and oncologic screening and obtaining muscle biopsy are
warranted. IOM remains at length a diagnosis of exclusion
for the clinician, radiologist, and pathologist.
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