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Asymmetric Elevation of the Eyes
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Case Presentation

A 26-month-old girl presented with a transient head-posturing to the left that the mother
reported since early months. She had a normal growth and psychomotor development, and
her parents reported a notion of good vision. The mother denied pain complaints, previous
traumatic events, or systemic diseases. Her family history is unremarkable for any history of
ophthalmologic problems.

On ophthalmologic examination, head-posturing was evident, chin up and a face turn to the
left side when asked to look at a symbol of the LEA Vision Chart Test (Figure 1). In the primary
position, a minimal right hypotropia was present, and during ocular motricity examination, a
limited elevation in adduction of the right eye was present (Figure 2) . An audible but painless
superior nasal click was elicited, on ocular rotations up and nasalward. The children had a
10/20 visual acuity of both eyes but had a bad performance during the evaluation of
stereoscopic vision, with Lang Test 2. Laboratory exams, which included screening for systemic
lupus and juvenile rheumatoid arthritis, were normal. Orbit high-resolution magnetic
resonance imaging did not detect any muscular atrophies, signs of inflammation, or orbital
tumors.

Final Diagnosis

Congenital Brown syndrome.
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Figure 1. Compensatory head-posturing with contralateral face turn.

Figure 2. Limited right eye elevation in adduction.

Discussion

Over the past 3 decades, many congenital ocular motility disorders that were formerly
considered to result from primary abnormalities of extraocular muscle or orbital tissue
development seem to result from innervation disorders of these structures or abnormal
neuronal development.™ Absent or deficient innervation results in extraocular muscle
hypoplasia and fibrosis causing limitation and restriction of ocular rotations. Another problem
is that neuronal misinnervation frequently develops and induces distinctive combinations of
synkinetic eye movements.>*

In 2003, Gutowski et al assigned the term congenital cranial dysinnervation disorders (CCDDs)
to the conditions that share common features of dysinnervation to the ocular and facial
musculature.® In clinical practice, sometimes, it is difficult to achieve a correct diagnosis of
these disorders, because a conserved partial innervation of the muscles persists or an
anomalous paradoxical one exists, resulting in different combinations of involuntary eye




movements.*® In addition, it is also important to consider that a muscular palsy of one of this
muscles leads to a hyperaction of the homolateral antagonist.®

In this case, the affected muscle is the right superior oblique muscle that is innervated by the
fourth cranial nerve and ends in a tendon that passes through a fibrous loop, named trochlea,
located anteriorly on the medial aspect of the orbit.” The body of the superior oblique muscle
is located behind the eyeball but the tendon approaches the eyeball from the front and
attaches to its superior aspect.” Muscle contraction pulls the tendon and a forward component
tends to pull the eyeball downward (depression) and a medial component tends to rotate the
top of the eyeball toward the nose (intorsion).” The relative strength of these 2 forces depends
on which way the eye is looking. When the eye is in primary position, contraction of the
superior oblique muscle produces depression and intorsion in roughly equal amounts, but
when the eye is adducted the force of depression is bigger and the opposite occurs when the
eye is abducted with increasing force of intorsion.”?

The girl has an obvious limited active and passive elevation of the right eye, which is maximal
in adduction. This elevation of the eye in adduction is possible due to contraction of the
inferior oblique muscle and concomitant relaxation of homolateral superior oblique muscle.

Since inflammatory and traumatic events were excluded, the differential diagnoses were
between congenital fourth nerve palsy, also known as superior oblique muscle palsy, and
congenital Brown syndrome.

The distinction between the 2 entities is difficult, since they represent 2 interrelated CCDDs.®

Congenital fourth nerve palsy probably comprises a number of different etiologies that
primarily include neurogenic cases with congenital absence of the trochlear nerve or
anomalous innervation that leads to secondary hypoplasia or atrophy of the superior oblique
muscle with laxity or aplasia of its tendon.>®® In clinical practice, this situation is particularly
common due to the small size of the fourth cranial nerve and long anatomical course.?

Congenital Brown syndrome has long been attributed to structural abnormalities of the
superior oblique muscle, tendon, or trochlea, which can explain the restricted elevation in
adduction on forced duction test.®> An innervational etiology for some cases of congenital
Brown syndrome is now also supported since some electromyographic studies revealed
paradoxical innervation of superior oblique muscle in some patients with absence of trochlear
nerve but non hypoplastic or atrophic superior oblique muscle.®® The size of the muscle
remained constant during vertical eye movements, suggesting no relaxation of it in upgaze.
This finding can be explained by the existence of anomalous innervation of the superior
oblique muscle by fibers of the third cranial nerve intended either for the medial rectus or
inferior oblique muscle.® Co-contraction of the superior oblique, medial rectus, or inferior
oblique muscles can explain the findings seen in some patients with Brown syndrome.*®?

The electromyographic exam performed in our patient did not detect existence of paradoxical
innervation. This and the complete spontaneous resolution that occurred in our patient after a
3-year follow-up lead us to the final diagnosis of congenital Brown syndrome related to
primary structural abnormalities of the complex superior oblique muscle-tendon—trochlea.



The spontaneous improvement could be related either to natural growth or to the
compensatory repetitive elevation of the eye induced by the contraction of the superior rectus
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muscle. Otherwise, a dysinnervational Brown syndrome would be expected to persist

throughout life.

However, many intriguing questions remain about the pathogenesis of CCDDs, and the
adherence to a structural etiology for some of these cases may only be due to the incomplete

elucidation of their neurodevelopmental etiology.**°
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