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Isolated Medial Rectus Nuclear Palsy as a Rare 
Presentation of Midbrain Infarction
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 Patient: Male, 83
 Final Diagnosis: Midbrain infarction
 Symptoms: Diplopia
 Medication: —
 Clinical Procedure: Computed tomography of the head and magnetic resonance image of the brain
 Specialty: Neurology

 Objective: Rare disease
 Background: Diplopia is a common subjective complaint that can be the first manifestation of a serious pathology. Here, we 

report a rare case of midbrain infarction involving the lateral subnucleus of the oculomotor nuclear complex 
presenting as diplopia, with no other stroke manifestations.

 Case Report: An 83-year-old right-handed white man with past medical history of diabetes mellitus, hypertension, dyslip-
idemia, and coronary artery disease presented to the emergency department (ED) with diplopia and unsteadi-
ness. Two days prior to admission, the patient woke up with constant horizontal diplopia and unsteadiness, 
which limited his daily activities and led to a fall at home. He denied any weakness, clumsiness, nausea, vom-
iting, photophobia, fever, or chills. Ocular exam showed a disconjugate gaze at rest, weakness of the left me-
dial rectus muscle, impaired convergence test, and bilateral 3-mm reactive pupils. The diplopia resolved by 
closing either eye. The remaining extraocular muscles and other cranial nerves were normal. There was no 
nystagmus, ptosis, or visual field deficit. Sensation, muscle tone, and strength were normal in all extremities. 
Magnetic resonance imaging (MRI) of the brain revealed a tiny focus of restricted diffusion in the left posteri-
or lateral midbrain.

 Conclusions: A thorough history and physical examination is essential to diagnose and manage diplopia. Isolated extraocu-
lar palsy is usually thought to be caused by orbital lesions or muscular diseases. Here, we report a case of mid-
brain infarction manifested as isolated medial rectus palsy.
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Background

Diplopia is a common subjective complaint that can be the 
first manifestation of a serious pathology. Isolated medial rec-
tus palsy as the presenting manifestation of midbrain infarc-
tion is rare, particularly when no other stroke manifestations 
are identified. Here, we report a case of midbrain infarction 
that presented as isolated medial rectus palsy, and outline 
the clinical approach taken to identifying the etiology of dip-
lopia in this patient.

Case Report

An 83-year-old right-handed white man presented to the ED 
with diplopia and unsteadiness for 2 days. Two days prior to 
admission, the patient woke up with constant horizontal dip-
lopia, where single objects appeared as double (side-by-side 
images). He also had unsteadiness, which limited his daily 
activities and led to a fall at home. He denied any weakness 
or clumsiness, numbness or tingling, slurred speech, nausea, 
vomiting, photophobia, fever, or chills.

His past medical history was significant for diabetes mellitus, 
hypertension, dyslipidemia, and coronary artery disease. He 
denied smoking, drinking alcohol, or using illicit drugs.

On physical exam, he was afebrile, with respiratory rate of 16 
breaths/min, blood pressure of 170/80 mmHg, heart rate of 
60 bpm, and oxygen saturation of 98% on room air. An oc-
ular exam showed a disconjugate gaze at rest, weakness of 
the left medial rectus muscle, impaired convergence test, and 
bilateral 3-mm reactive pupils (Figure 1; Video 1). The diplo-
pia resolved by closing either eye. The remaining 5 extraocu-
lar muscles (superior rectus, inferior rectus, lateral rectus, su-
perior oblique, and inferior oblique) and other cranial nerves 
were normal. There was no nystagmus, ptosis, or visual field 
deficit. Sensation, muscle tone, and strength were normal in 
all extremities.

At this point, our differential diagnoses were ischemic stroke 
involving the lateral subnuclei of the oculomotor nucleus, pos-
terior communicating artery aneurysm, cavernous sinus aneu-
rysm, intranuclear ophthalmoplegia (INO), refractive error, or 
idiopathic oculomotor nerve palsy.

A CT scan of the head showed a small old left putamen lacu-
nar infarct. MRI of the brain revealed a tiny focus of restrict-
ed diffusion in the left posterior lateral midbrain and findings 
suggestive of advanced amyloid angiopathy (Figures 2, 3).

The patient was started on aspirin 81 mg/day and was advised 
to avoid other anti-platelet agents or anti-coagulants due to 
the high risk of bleeding from cerebral amyloid angiopathy.

Discussion

Diplopia is a common subjective complaint encountered by 
health care providers. Identifying the etiology of diplopia can 
be a challenge because of the long list of differential diagno-
ses. Thus, a thorough history and physical examination is es-
sential to diagnose and manage diplopia. Our patient had bin-
ocular diplopia, defined as “diplopia (that) resolves when the 
affected eye is occluded”, which indicates misalignment of 
the visual axes as being the cause of the diplopia. In contrast, 

Figure 1. Right gaze weakness affecting the left eye.

Video 1.  Examination of the extraocular muscle function 
showing impaired adduction of the left eye.
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monocular diplopia, defined as “diplopia (that) persists when 
the affected eye is occluded” is usually caused by ophthal-
mological pathology, such as refractive error [1]. The binocu-
lar diplopia in our patient limited the differential diagnosis to 
impaired neural control or function of the extraocular muscles. 
Horizontal diplopia further shortened the differential diagnosis 
list to impairment of the medial rectus, lateral rectus, or both. 
The restricted adduction of the left eye (Video 1) suggests dys-
function of the left medial rectus muscle, which is one of the 
extraocular muscles supplied by the lateral subnuclei of the 
oculomotor nuclear complex (CNIII). The lateral subnucleus of 
the oculomotor nuclear complex is composed of 3 subnuclei, 
which, from dorsal to ventral, supply the inferior rectus, in-
ferior oblique, and medial rectus muscles, respectively [2]. A 
typical presentation of complete oculomotor nerve palsy in-
cludes “down and out” position of the affected eye, ipsilater-
al ptosis, and fixed dilated pupil [3)] However, partial oculo-
motor nerve palsy is more commonly encountered in clinical 
practice than is complete oculomotor nerve palsy. Pupil-sparing 
oculomotor nerve palsy is usually caused by vascular micro-
infarction, but this is true only when there is a complete pto-
sis of the eye [1]. The complete pupil-sparing in our patient 
made a compressive lesion, such as posterior communicating 
artery aneurysm, less likely. Another differential diagnosis in 
our case was INO. However, the absence of nystagmus in the 
contralateral abducting eye and the impaired convergence test 
in our patient favored the diagnosis of isolated medial rectus 
palsy over INO [1]. In addition to the physical exam findings, 
the advanced age of our patient and history of hypertension, 

diabetes, dyslipidemia, and coronary artery disease supported 
the diagnosis of midbrain infarction involving the lateral sub-
nuclei of the oculomotor nuclear complex. This diagnosis was 
confirmed by the MRI, which also revealed an incidental find-
ing of advanced amyloid angiopathy (Figures 2, 3).

Isolated unilateral extraocular palsy is usually thought to be 
caused by orbital lesions or muscular diseases. In this report, 
we presented a rare case of midbrain infarction involving the 
lateral subnuclei of the occulomotor nuclear complex present-
ing as isolated medial rectus palsy. Isolated superior and infe-
rior rectus palsy have been reported after midbrain infarction 
[4,5]. In fact, a similar case of left medial rectus palsy, but with 
left partial ptosis, was reported by Rabadi as a consequence 
of midbrain infarction [6].

Conclusions

Unilateral isolated medial rectus nuclear palsy can be the only 
manifestation of midbrain infarction. Systematic clinical ap-
proach with appropriate history and physical examination is 
essential to elucidate the etiology of diplopia and to avoid 
missing a serious underlying diagnosis, such as cerebrovas-
cular accidents.

Figure 2.  MRI of the brain showing a tiny focus of restricted 
diffusion in the left posterior lateral midbrain.

Figure 3.  MRI of the brain showing findings suggestive of 
advanced amyloid angiopathy.
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