Extraocular muscle disease
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Disorders of the extraocular muscles can produce a wide range of abnormal eye movements. These disorders are frequently bilateral,
involve the levator palpebrae and the orbicularis oculi, but never involve the pupil. They are sometimes associated with systemic
manifestations, such as Graves' disease, autoimmune disease, or cancer. Disease of the extraocular muscles can produce motility dis-
turbance in two ways: restriction or paresis. Thyroid ophthalmopathy is the most common cause of restrictive strabismus due to en-
larged extraocular muscles. However, infectious myositis, idiopathic orbital inflammation, and orbital tumors can occur hypertrophy
of the extraocular muscles. Some muscular dystrophies and mitochondrial myopathies such as CPEQ develop progressive limitation of
eye movements by weakness and paresis of the extraocular muscles.
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Figure 1. Apperance and periorbital soft tissue inflammation in patient with thyroid ophthalmopathy. (A) Right upper eyelid retraction.
The upper lid margin lies over the superior limbus, exposing the sclera. (B) Exophthalmos. (C) Left lower lid edema forming a rolled
edge. (D) Bulbar conjunctival edema extending beyond midpoint of lower lid margin.
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Figure 2. Ocular motility dysfunction. The patient shows a limitation of elevation in the left eye due to the enlargement of the inferior
rectus muscle demonstrated by orbital MRI.
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Figure 3. Autoimmune pathogenesis of thyroid ophthalmo-
pathy. When stimulated by TSH receptor antibodies, a sub-
group of orbital fibroblasts begin to differentiate into adipo-
cytes, while others which are stimulated by various cytokines,
increase productions of hyaluronic acid. Similary, stimulation of
the insulin-like growth factor receptor (IGF-1 receptor) results
in the secretion of the chemokines, which enhance recruitment
of activated T cells into the orbit. These cellular changes lead to
the enlarged eye muscles and expansion of orbital fat .
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Figure 4. Rundle’s curve showing biphasic course of thyroid
ophthalmopathy. The active (inflammatory) phase is repre-
sented by progression in orbital symptoms and signs on the
Y-axis, typically lasting 0.5-1.5 years. This is followed by a sta-
ble (post-inflammatory) phase, represented by a flattening of
the curver.

All patients with GO

* Restore euthyroidism

* Urge smoking withdrawal

« Refer to specialist centers, except for the mildest cases
* Local measures
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oplasty/browplasty. GO, graves' orbit-
opathy; i.v. GCs, intravenous glucocor-
ticoids; OR, orbital radiotherapy; DON,
dysthyroid optic neuropathy.
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Table 1. Clinical activity score (CAS)

Spontaneous retrobulbar pain
Pain on attempted up or down gaze
Redness of the eyelids
Redness of the conjunctiva
Swelling of the eyelids
Inflammation of the caruncle and/or plica
Conjunctival edema
A CAS > 3/7 indicates active TO
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Table 2. Comparison of thyroid ophthalmopathy and idiopathic orbital inflammation

Thyroid ophthalmopathy

Idiopathic orbital inflammation

Common

Usually bilateral

Chronic disease

No pain or mild discomfort

Inferior rectus and medial rectus are most often affected
Lid retraction

Response to steroids often moderate

Rare

More often unilateral

Acute or subacute onset

Pain often severe

Any extraocular muscle is affected
Ptosis

Response to steroids often dramatic
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Figure 6. This patient with a history of lung cancer presented
with binocular horizontal diplopia and a limitation of abduction
in the right eye. Orbital MRI with contrast shows enlargements
and ring-enhancement of both lateral rectus muscles.
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Figure 7. Bilateral ptosis and diffuse limitation of eye move-
ments in chronic progressive external opthalmoplegia. Orbit
MRI shows diffuse atrophies of all extraocular muscles.
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