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Section 1
A 27-year-old woman presented with acute onset of double vision, right-sided orbital pain
exacerbated by ocular movements, and ipsilateral conjunctival hyperemia. Her personal medical
history was negative and she denied any recent illness, journey, or sick contact. Family history
was positive for Hashimoto thyroiditis in her mother. Neurologic evaluation revealed complete
lateral and partial upward gaze palsy in her right eye, with binocular horizontal diplopia. The
remaining clinical examination was unremarkable; in particular, pupillary reflex was preserved
and there was no evidence of ptosis, conjunctival chemosis, proptosis, eye discharge, or visual
defects.

Before being referred to our center, the patient had undergone an ophthalmologic evaluation,
comprehensive of fundoscopic analysis, which turned out normal: the visual acuity was 20/20
bilaterally and no red desaturation was found.

Questions for consideration:
1. What is the differential diagnosis for ophthalmoplegia?
2. What features of the history are most useful in narrowing down the differential diagnosis?

GO TO SECTION 2

*These authors contributed equally to this work.

From the Department of Biomedical and Neuromotor Sciences (R.I., R.L., L.L.), Alma Mater Studiorum, University of Bologna; IRCCS Istituto delle Scienze Neurologiche di Bologna
(V.D., B.N., R.L., L.L.); and Neuroradiology Department (F.T., F.M.), IRCCS Institute of Neurological Sciences, Bellaria Hospital, Bologna, Italy.

Go to Neurology.org/N for full disclosures. Funding information and disclosures deemed relevant by the authors, if any, are provided at the end of the article.

e752 Copyright © 2020 American Academy of Neurology

Copyright © 2020 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

http://dx.doi.org/10.1212/WNL.0000000000008975
mailto:rossellainfante5@gmail.com
https://n.neurology.org/lookup/doi/10.1212/WNL.0000000000008975


Section 2
Ophthalmoplegia represents a diagnostic challenge, with
a considerable number of causative conditions, involving the
brainstem, orbits, nerves, muscles, or neuromuscular junction.1

Indeed, the wide spectrum of differential diagnosis promptly
requires the correct localization of the underlying lesion. Our
patient presented with gaze palsy in right eye abduction (lateral
rectus muscle, right cranial nerve VI) and elevation (superior
rectus muscle, right cranial nerve III), without pupillary defects,
neither sign suggestive of central/peripheral nervous system
involvement on neurologic examination. A cranial multiple
neuropathy involving cranial nerve IV and partially III should
be considered. Of note, after entering the orbit, the oculomotor
nerve divides into a superior branch, supplying the superior
rectus and the levator palpebrae superioris, and an inferior
branch, reaching the medial and inferior rectus, the inferior
oblique, and the ciliary ganglion, whose postganglionic axons
innervate the sphincter pupillae and the ciliaris. The right eye
upward gaze palsy in our patient could then indicate an in-
volvement of the superior branch of cranial nerve III, though
sparing the levator palpebrae superioris.

Two other possible causes are a muscle disease and a neuro-
muscular junction defect. Regarding the last possibility, the
patient denied any fluctuation of symptoms, nor was fatiga-
bility unveiled through clinical evaluation.

Notably, diplopia was associated, since the beginning, with
orbital pain, which narrows down the possible causes to those
conditions determining painful ophthalmoplegia.2 Accord-
ingly, we should take the following into account:

c Vascular diseases (such as carotid cavernous fistula,
cavernous sinus thrombosis, intracavernous carotid
artery, or posterior cerebral artery aneurysm)

c Infectious processes involving the orbit (i.e., herpes
zoster virus) or basilar meningitis (i.e., tuberculosis, fungi,
Listeria)

c Inflammatory diseases (such as Tolosa-Hunt syn-
drome, orbital pseudotumor, optic neuritis, vasculitis,
neurosarcoidosis)

c Neoplastic processes, locally infiltrative, either metastatic
(i.e., lymphoproliferative diseases, orbital bone tumor) or
meningeal carcinomatosis

c Other conditions: Wernicke syndrome, ophthalmoplegic
migraine, traumatic lesions

The acute onset of symptoms suggested a vascular, infectious,
or inflammatory disease, more likely than a neoplastic con-
dition. Another remarkable element was the presence of au-
toimmune disorders in the patient’s family history.

Question for consideration:
1. Which investigations would you pursue?
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Section 3
Blood examinations, comprehensive of blood cell count, in-
flammation markers, glucose profile, thyroid function,
angiotensin-converting enzyme, and a complete autoimmune
screening (including anti–acetylcholine receptor antibodies),
were normal, except for borderline levels of anticardiolipin
immunoglobulin G antibodies (36 GPL U/mL) and low
immunoglobulin A levels (4 mg/dL).

CT angiography of the head was then performed rapidly, in
order to exclude any possible vascular diseases involving the
cavernous sinus. In particular, we considered carotid cavern-
ous fistula, an abnormal communication between arteries and
veins, usually presenting with unilateral orbital pain, ocular
inflammation, and cranial nerve palsy, although other frequent
features, like reduced vision and pulsating exophthalmos, were
not present in our patient. CT scan excluded vascular abnor-
malities, unveiling, indeed, a thickening involving the right me-
dial rectus muscle (figure, A and B). Given this evidence, we
focused on the differential diagnosis for orbital masses:

c Tolosa-Hunt syndrome, due to an orbital granulomatous
inflammation causing episodic unilateral periorbital pain
and ophthalmoplegia, with possible involvement of other
cranial nerves

c Malignant orbital disease, usually presenting with an
insidious onset of orbital signs, whereas an abrupt onset is
not uncommon3

c Orbital infections, in the form of orbital cellulitis or
pyomyositis, determining ocular and systemic signs of
inflammation3

c Orbital pseudotumor, an inflammatory process of the
orbit’s structures that can cause periorbital edema,
erythema, proptosis, ptosis, diplopia, and pain exacer-
bated by ocular movements; in particular, this category
includes orbital myositis, in which the focal involvement
of extraocular muscles manifests with painful ophthal-
moplegia and ocular inflammation, typically unilateral3

MRI scan of the brain, including sequences dedicated to
the orbits, confirmed the enlargement of the medial rectus
muscle and, less prominently, inferior rectus muscle, with
T2 hyperintensity and not significant contrast enhance-
ment after gadolinium chelates administration (figure, C
and D). The optic nerve showed regular signal intensity
and displayed no contrast enhancement.

The neuroradiologic (in particular brain MRI) findings clar-
ified the anatomic site of the lesion and the clinical signs
observed at neurologic examination, which were due to a hy-
peractivity of the medial and inferior rectus muscle, with

Figure Neuroradiologic study

(A) CT reveals enlargement of the right medial
rectus muscle and, less prominently, the inferior
rectus muscle, as indicated by the arrows. (B) CT
angiography excludes vascular abnormality of
the right intracranial carotid artery and adjacent
cavernous sinus. On brain MRI, (C) coronal T2-
weighted image and (D) axial fluid-attenuated in-
version recovery T2-weighted sequence with fat
saturation confirm thickening involving the right
medial and inferior rectus muscle with hyperin-
tense signal (arrows).
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a limitation of the ocular movements controlled by the an-
tagonist extraocular muscles, mimicking a deficit of cranial
nerves VI and III.

Questions for consideration:
1. What is the probable diagnosis at this point?
2. What therapy would you initiate?
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Section 4
Clinical, laboratory, and neuroradiologic findings led to the
diagnosis of idiopathic orbital myositis.

Of note, a mass within the extraocular muscles may also
represent an orbital lymphoma, mimicking orbital myositis.
However, lymphomas generally involve the superolateral
quadrant of the orbit, infiltrating adjacent structures, with
well-defined margins, less hyperintense signal in T2 because
of high cellularity, and lower apparent diffusion coefficient
values on diffusion-weighted imaging.4

In order to exclude any neoplastic or infectious processes,
the patient underwent lumbar puncture, with CSF being
normal.

Treatment with prednisone (1 mg/kg/day) was started with
an immediate and dramatic response, followed by complete
resolution of the symptoms in a few days. Corticosteroids
were gradually tapered after 2 weeks. One-year follow-up
showed no relapses.

Question for consideration:
1. Would you recommend any further investigations?
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Section 5
Although a definitive diagnosis of idiopathic orbital myositis
requires an orbital biopsy, usually an extensive diagnostic
workup, corroborated by a notable clinical response to med-
ication and appropriate follow-up, allows excluding with rea-
sonable certainty other underlying conditions. Specific
guidelines are not yet available, but biopsy is generally per-
formed in steroid-resistant cases or when the presence of
a neoplastic process is suspected based on MRI.4

Moreover, increasing evidence suggests an association be-
tween idiopathic orbital myositis and giant cell myocarditis,
a rare life-threatening condition presenting with heart failure,
ventricular arrhythmias, and heart block. Seven cases have
been described in the literature, with patients generally de-
veloping cardiac involvement a few months after the orbital
symptoms onset, in most cases leading to death. When rec-
ognized timely, giant cell myocarditis represents a potentially
treatable condition with steroids, calcineurin inhibitors, anti-
metabolites, and cytolytic therapies, although sometimes re-
quiring immunosuppression and heart transplant.5 Accordingly,
our patient underwent an extensive cardiologic evaluation, com-
prehensive of ECG/echocardiogram, which turned out normal.

Discussion
Idiopathic orbital myositis, also known as orbital in-
flammatory pseudotumor, belongs to the group of idiopathic
orbital inflammatory syndromes.3 According to the structures
predominantly involved, this category includes dacryoadeni-
tis, episcleritis, and perineuritis.

The pathogenic mechanism underlying orbital myositis
remains unknown, although an autoimmune genesis has been
suggested, with involvement of both cellular and humoral
immune responses.4 Indeed, this condition can be part of
wider systemic inflammatory syndromes (i.e., vasculitis,
Crohn disease, sarcoidosis, immunoglobulin G4–related dis-
ease). Furthermore, another case of orbital myositis associ-
ated with antiphospholipid syndrome has been reported,
providing clues in favor of an autoimmune pathogenesis.6

Orbital myositis more frequently affects women (female: male
= 2:1) in their third to fourth decade, presenting with acute/
subacute painful generally unilateral ophthalmoplegia and
ocular inflammation signs. Diagnostic criteria have been
suggested, including (1) acute orbital pain exacerbated on eye
movement; (2) enlargement of one or more extraocular

muscles compared to other orbital structures on muscle CT
scan; (3) absence of clinical and biological thyroid dysfunc-
tion; (4) absence of signs of anterior uveitis or scleritis or
visual decrease; (5) rapid response to immunomodulator
treatment.7

Diagnosis is made by exclusion of the other potentially
causative conditions, MRI being the imaging of choice.

The present report highlights the importance of timely rec-
ognition of this rare disease, given the usually rapid and dra-
matic response to adequate corticosteroid therapy, although
refractory cases exist, requiring immunosuppressive agents, IV
immunoglobulins, biological agents, or radiotherapy. More-
over, an inappropriate dosage or duration of treatment rep-
resents a risk factor for recurrent myositis, with a considerable
percentage of total patients (60%–80%) experiencing
relapses.
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