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Introduction

Coronary atherosclerosis is the most common cause of mor-
bidity and mortality in the developed world. As a result, diag-
nostic and therapeutic cardiac catheterization are among the 
most common cardiac procedures performed in the United 
States with over one million performed every year [1]. Com-
monly recognized complications of cardiac catheterization in-
clude stroke, myocardial infarction, renal failure and vascular in-
jury [2]. However, ocular sequelae of these procedures such as 
Internuclear Ophthalmoplegia (INO) have not been thoroughly 
investigated. 

Abstract

A 70-year-old man developed horizontal diplopia follow-
ing cardiac catheterization for chest pain. His symptoms 
started immediately after the procedure.  He was evaluated 
by a neuro-ophthalmologist who confirmed the diagnosis 
as Internuclear Ophthalmoplegia (INO). His vision gradually 
returned over a 6-month period. INO is a rare occurrence 
after cardiac catheterization. It is important for physicians 
to be aware of this condition and its clinical course, which 
is usually benign. 
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Case report

A 70-year-old man with exertional chest pain and an abnor-
mal stress test underwent cardiac catheterization. The patient 
had no prior cardiac, vascular, visual, or neurologic issues. His 
past medical history was significant for hypertension, hyperlipi-
demia, and tobacco use. His medications included metoprolol 
and atorvastatin. Vital signs and physical examination were nor-
mal. ECG showed sinus rhythm with nonspecific ST and T wave 
changes. Laboratory results were unremarkable. Cardiac cath-
erization revealed 90% stenosis of the proximal right coronary 
artery and the circumflex artery. The procedure was performed 
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Figure 1: Medial Longitudinal Fasciculus Pathway. Note: 
LR=lateral rectus, MR=medial rectus.

through the right radial artery and iohexol contrast was used 
(140 mL). He received two drug eluting stents at the lesions 
with no residual stenosis. Patient received bivalirudin during 
the procedure and was started on aspirin and clopidogrel. Im-
mediately after the completion of the procedure, the patient 
reported experiencing horizontal diplopia. Neurology consulta-
tion failed to reveal physical findings suggestive of a stroke and 
the CT scan did not show any intracranial hemorrhage or mass 
effect. In addition, the MRI the next day showed no evidence of 
acute ischemia, bleed, or mass. A neuro-ophthalmology evalu-
ation was obtained which revealed “mild limited adduction of 
the left eye with associated abduction nystagmus of the right 
eye, otherwise normal-extraocular movement. Diminished ad-
ducting saccadic velocity of the left eye. Symptomatic binocular 
horizontal diplopia on right gaze”. The patient was diagnosed 
with a left INO. The patient’s vision gradually improved and nor-
malized over the next 6 months. 

Discussion

INO results from damage to the medial longitudinal fascicu-
lus (MLF), a highly myelinated interneuron tract that connects 
the ipsilateral CN III to the contralateral CN VI. Therefore, MLF is 
responsible for coordinating conjugate lateral gaze.   

A lesion in this vital interneuron breaks the connection be-
tween an ipsilateral abducting extra-ocular movement and a 
contralateral conjugate adduction. Damage to the MLF results 
in an ipsilateral adduction deficit with contralateral horizontal 
abduction saccades. However, convergence is intact in patients 
with INO, which is an important distinguishing factor from mim-
icking pathologies such as myasthenia gravis or a CN III palsy. 
INO can result from a variety of pathophysiological processes 
including demyelination, ischemia, inflammation and can pres-
ent bilaterally or unilaterally. Ischemia is the most common 
pathophysiologic etiology of INO, whereas multiple sclerosis-
associated demyelinating lesion is the most common cause of 
bilateral INO [3]. INO after cardiac catheterization is a rare phe-
nomenon; one study estimated the frequency to be 1/1,000 – 
1/6,465 cases per year and that it may be under-recognized due 
to spontaneous recovery of the condition [4]. The underlying 
pathophysiology is thought to be microembolization. The MLF 
is at increased susceptibility to micro emboli in comparison to 
surrounding arteries due to receiving its vascular supply from 
penetrating arteries originating from the superior one centime-
ter of the basilar artery [4].

Treatment of INO varies based on the underlying pathophys-
iology. Patients developing INO following an ischemic cere-
brovascular accident are recommended to be hospitalized for 
full neurological assessment to rule out coincident focal neu-
rological defects which worsen the prognosis of INO. Though 
not thoroughly studied, prognosis of ischemic INO is considered 
favorable. Many patients who develop INO, such as our patient, 
see their condition self-resolve and do not have any long- term 
visual deficits from the event. 

Ocular sequelae following cardiac catheterization are rare; 
however, examples of vision-threatening ocular pathology as-
sociated with this common cardiac procedure have been re-
ported. INO, which is usually benign, is thought to be due to mi-
croembolization of the MLF and the patient typically becomes 
asymptomatic a few months after the procedure. Specifically, 
Eggenberger et al. performed a retrospective analysis of isolat-
ed INO following cardiac catheterization and found that diplo-
pia resolved with a mean duration of 82 days [4].  All patients 
undergoing diagnostic or therapeutic cardiac catheterization 
carry a small risk of ocular complications. Early recognition is 
important in order to optimize patient care in these rare situ-
ations. 
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