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Abstract 
Introduction: Internuclear ophthalmoplegia is a condition caused by a lesion of 
the medial longitudinal fasciculus (MLF), a fiber tract responsible for coordination 
of different eye movements. The physical examination helps ophthalmologists to 
arrive at a diagnosis. Neuroimaging investigations assist in finding the underlying 
cause. 
Purpose: To report a case of internuclear ophthalmoplegia (INO) and investigate 
its etiology in order to determine the management. 
Case Report: A 59-year-old female came to the Neuro-Ophthalmology Unit 
Cicendo National Eye Hospital with a chief complaint of double vision 4 days 
before admission. Double vision occured along with the high blood pressure. When 
the patient came to the Community Health Center, her blood pressure was 200/100 
mmHg. Ophthalmologic examination revealed the eye position was exotropia 15°, 
with limited eye movement to the left on the right eye, no pain on eye movement, 
and there was abducting nystagmus on the left eye. The visual acuity on the right 
and left eye were 0.4 with ph 0.8 and 0.32 with ph 0.5, respectively. Red glass test 
revealed there was no diplopia, and the patient cannot converge the eyes. 
Funduscopy examination was found within normal limits. The patient was 
diagnosed with right internuclear ophthalmoplegia and emergency hypertension. 
She was planned to undergo neuroimaging and ischemic blood laboratory test. The 
patient was given therapy of citicoline 1000 mg and amlodipine 10 mg once a day, 
then referred to the internist and neurologist. 
Conclusion: The review of clinical features of Internuclear Ophthalmoplegia is 
important to determine the underlying cause and its management. 
  
I. Introduction 

     Internuclear ophthalmoplegia is an ocular movement disorder caused by a lesion 

of the medial longitudinal fasciculus. It is characterized by impaired adduction of 

the ipsilateral eye with nystagmus of the abducting eye. A fiber tract responsible 

for transmitting information that is vital for coordination of different eye 

movements. It is a paired white matter tract passing close to the midline, through 

the brainstem lying ventral to the cerebral aqueduct in the midbrain and the fourth 

ventricle in the pons and medulla. It is the final common pathway for different types 
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of conjugate eye movements like saccades, smooth pursuit, vestibulocochlear 

reflex, and forms a communication between all the ocular motor nuclei. A lesion of 

the medial longitudinal fasciculus can produce impaired horizontal conjugate eye 

movements.1,2  

     About a third of the cases of internuclear ophthalmoplegia are caused by 

infarctions, commonly unilateral, and seen in older individuals. Demyelinating 

disorders like multiple sclerosis (MS) account for another third of cases and are 

mostly bilateral and seen in young adults and adolescents. Some studies have shown 

that internuclear ophthalmoplegia is seen in about 23% of MS patients. Other causes 

of internuclear ophthalmoplegia include trauma, tentorial herniation, infections 

(like HIV, syphilis, cysticercosis, herpes zoster, tuberculoma), tumors 

(medulloblastoma, glioma, lymphoma, metastases), vasculitis (systemic lupus 

erythematosus (SLE), Sjogren syndrome), iatrogenic injury, and brainstem 

hemorrhage. The incidence of internuclear ophthalmoplegia in males and females 

is almost equal. Nearly half of all cases of internuclear ophthalmoplegia resolve 

within one year. Here we report a case of internuclear ophthalmoplegia (INO) and 

investigate its etiology in order to determine the management.3,4 

 

II. Case Report 

     A 59-year-old female came to Neuro-Ophthalmology Division at Cicendo 

National Eye Hospital on February 25th, 2020 with a chief complaint of binocular 

diplopia which she noted upon awakening four days before admission. She reported 

it as constant, horizontal, worsened when she looking to the left. When the patient 

had a complaints of double vision, she immediately came to the Community Health 

Center to measure her blood pressure, and her blood pressure at that time was 

200/100mmHg. She had a prior history of hypertension, and was currently taking 

orally administered antihypertensive drug amlodipine 10 mg once a day. She denied 

any headache, focal weakness, dysarthria, facial droop, numbness, paresthesias, or 

loss of consciousness. The history of diabetes, asthma, dyslipidemia, thyroid, and 

alergy were denied. There was no history of using hormonal contraception, 
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smoking, trauma, any surgery, or any other infectious disease. Spectacles usage was 

denied. 

     On general examination, the patient was composmentis, with a blood pressure 

was 190/100 mmHg, heart rate was 82 beats/minute, respiratory rate was 19 

times/minute, and body temperature was 36.6°C. The ophthalmologic examination 

found that the eye position was exotropia (XT) 15°, slightly hypertropia with 

adduction deficit (-4) on the right eye as seen in Figure 2.1, no pain in eye 

movement, there was contralateral abducting nystagmus when the patient looked to 

her left, and the intraocular pressure was normal for both eyes. The visual acuity on 

the right and left eye were 0.4 with ph 0.8 and 0.32 with ph 0.5, respectively. Red 

glass test revealed there was no diplopia at that time, and the patient cannot 

converge the eyes. Anterior segment examination was normal for both eyes and 

there was no relative afferent pupillary defect (RAPD). The vitreous and lens were 

clear, funduscopy direct examination was found within normal limits. The patient 

underwent visual function examination such as contrast sensitivity examination, 

Ishihara test for color vision function, and Amsler’s grid for both eyes and the 

results were normal. Another cranial nerve examination revealed within normal 

limits. Patient was then examined for Optical Coherence Tomography (OCT) and 

visual field test, and the results revealed within normal limits. Patient was planned 

to undergo neuroimaging test at Salamun Hospital, and the results of head orbita 

CT-scan with contrast was lacunar cerebral infarction, as seen in figure 2.2. 

 

 

 

 

 

 

 

 
Figure 2.1  Nine gaze appearances: adduction deficit on the right eye 

            Source: Cicendo Eye Hospital      
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Figure 2.2.  Head orbita CT-scan with contrast shows multiple lacunar cerebral infarction 
Source: Cicendo Eye Hospital 

 

     This patient was diagnosed with an acute right internuclear ophthalmoplegia 

(INO) and emergency hypertension. She was initially given the medication of 

citicoline per oral 1 x 1000 mg and amlodipine 1 x 10 mg per oral, then scheduled 

to follow-up one week later. Then she was refered to the internist in Cicendo 

National Eye Hospital and neurology department at Hasan Sadikin Hospital.  

     On one week follow-up, the patient reported resolution of diplopia within the 

first week. The blood pressure was 170/80 mmHg with other vital sign were within 

normal limits. The evaluation demonstrated more stable vision, 7 prism diopters of 

XT in primary gaze with decreased of adduction deficit (-2) on the right eye and 

there was no abducting nystagmus on the left eye, as seen in figure 2.3. The 

intraocular pressure was normal for both eyes. The visual acuity on right eye and 

left eye were 0.63 with pinhole 0.8 and 0.63 with pinhole 0.8, respectively. Red 
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glass test revealed there was no diplopia, and the patient still cannot fully converge 

the eyes. Anterior segment examination was normal for both eyes, there was no 

relative afferent pupillary defect (RAPD), and an unremarkable fundus 

examination. The patient then was diagnosed with right internuclear 

ophthalmoplegia and hypertension stage II. The previous medication was continued 

with 1000 mg citicoline and 10 mg amlodipine once a day per oral. The patient then 

was planned to undergo the ischemic blood laboratory test, such as fasting blood 

glucose and lipid profile, then scheduled to follow-up two weeks later. 

 

 

 

 

 

 

 

 

 

Figure 2.3.  Nine gaze appearances March 2nd, 2020: decreased of adduction deficit (-2) 
on the right eye. 

    Source: Cicendo Eye Hospital 
 

     On March 17th 2020, the patient came to the Neuro Ophthalmology Unit, 

Cicendo National Eye Hospital and reported that there were an improvement in all 

of her complaints. She also showed the results of ischemic blood laboratory test, 

with increasing of fasting blood sugar and 2 hours post prandial blood sugar, and 

the HbA1C was 11.0%. The blood pressure was 142/87 mmHg with other vital sign 

were within normal limits. The evaluation demonstrated orthotropia in primary gaze 

with decreased of adduction deficit (-1) on the right eye and there was no abducting 

nystagmus on the left eye, as seen in figure 2.4. The intraocular pressure was normal 

for both eyes. The visual acuity on right eye and left eye were 0.63 with pinhole 0.8 

and 0.63 with pinhole 0.8, respectively. Anterior and posterior segment 

examination revealed within normal limits. The patient then was diagnosed with 
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right internuclear ophthalmoplegia (resolving), hypertension stage I, and diabetes 

mellitus type II. The previous medication was continued with 1000 mg citicoline 

and 10 mg amlodipine once a day per oral, and she was encouraged to do the 

systemic regulation for her blood glucose and blood pressure control to the internist.  

 

 

 

 

 

 

 

 

 

Figure 2.4.  Nine gaze appearances March 17th, 2020: decreased of adduction deficit (-1) 
on the right eye. 

  Source: Cicendo Eye Hospital 
 

III. Discussion 

     Internuclear ophthalmoplegia (INO) is a deficit in the control of conjugate eye 

movements, which results from damage to the medial longitudinal fasciculus 

(MLF) by blocking the connection between contralateral sixth nerve nucleus and 

the ipsilateral third nerve nucleus, thus affecting horizontal gaze. The MLF carries 

internuclear neurons to connect nuclei of the brain stem, including the nucleus of 

the abducens nerve (cranial nerve VI) in the pons to the contralateral subnucleus of 

the oculomotor nerve in the midbrain (cranial nerve III) that supplies the medial 

rectus, as describe in Figure 3.1. The medial rectus subnucleus of cranial nerve III 

and the motoneurons of cranial nerve VI are responsible for mediating adduction 

and abduction of the eye, respectively. Thus, the MLF allows for coordination of 

eye movements between both eyes and allows both eyes to move conjugately in the 

same direction of gaze.3,5 
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Figure 3.1.  Schematic representation of MLF and associated structures. Damage to the 

MLF disrupts its ability to conduct high-frequency signals sent from the 
paramedian pontine reticular formation, resulting in slow adducting 
saccades. A loss of cross-talk between cranial nerve VI and cranial nerve III 
produces defects in conjugate eye movements that produce gaze.  
Source: AAO's Basic and Clinical Science Course3 

 

     INO is characterized by a deficit in adduction on the side of lesion along with 

contralateral abducting nystagmus. The cardinal sign of internuclear 

ophthalmoplegia is slowing or impaired adduction on the same side as the medial 

longitudinal fasciculus lesion. The cause is because the abducent excitatory 

interneurons fail to reach the medial rectus subnucleus. The contralateral abducting 

eye may demonstrate a dissociated horizontal nystagmus. This is thought to be a 

compensatory response to overcome the weakness of the adducting eye explained 

by Herring’s law of equal innervation. Increased innervations to the medial rectus 

muscle are accompanied by an increase in innervation to its yoke muscle, the 

contralateral lateral rectus, resulting in nystagmus. Convergence eye movements 

are usually preserved and thus demonstrate intact medial rectus innervation. This is 

called dissociation of convergence and an important sign which helps distinguish 

internuclear ophthalmoplegia from pseudo internuclear ophthalmoplegia such as 

myasthenia gravis and third nerve palsy. It was initially thought that patients with 

medial longitudinal fasciculus lesion below the level of the oculomotor nucleus 
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(posterior internuclear ophthalmoplegia of Cogan) had retained convergence and 

lesions above the oculomotor nucleus level (anterior internuclear 

ophthalmoplegia of Cogan) had absent convergence.1-3,7,15 

     This patient presented with a complex oculomotility disorder in the absence of 

other neurological findings. She demonstrated a manifest heterotropia in primary 

position, an INO with an impaired adduction on the right eye, accompanied by 

abducting nystagmus on the left eye. She did not have any other features of isolated 

third nerve palsy such as ptosis, pupillary dilatation or limitation of other 

extraocular movements. The patients also were not able to produce a strong 

convergence effort, and the vertical disparity (hypertropia) that occurs when a 

unilateral INO is associated with a skew deviation also may interfere with 

convergence effort. Skew deviation in this patient occurred with the higher eye on 

the side of the lesion. In this case, the patient was not able to converge and there 

was appearance of skew deviation. This may be caused by the lesions above the 

oculomotor nucleus level. 

     INO most commonly results from damage to the MLF as a result of infarction 

in older patients. Demyelinating lesions due to multiple sclerosis typically cause 

bilateral INO is the more common cause in younger populations. Bilateral INO is 

less common than unilateral INO, and is more often seen in patients with multiple 

sclerosis. Ischemic unilateral INO may occur in relative isolation and without other 

neurological deficits. This is likely due to the susceptibility of the long-coursing 

basilar artery and its terminal branches to ischemia. Other less common causes of 

INO include neurosyphilis, Arnold-Chiari malformation, head trauma, 

hydrocephalus, drug intoxication and nutritional disorders such as Wernicke 

encephalopathy and pernicious anaemia. Features arguing against multiple sclerosis 

in this case include the patient’s age and presence of significant cardiovascular risk 

factors. The patient was 59-year-old and had a history of uncontrolled high blood 

pressure. The blood pressure when the patient had a double vision was 200/100 

mmHg. She denied the history of dyslipidemia or diabetes mellitus. But for the 

results of ischemic blood laboratory test showed that her HbA1C was 11.0%. This 

may be due to the patient was not having some blood sugar check before, so she 
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was not aware that she had a diabetes mellitus.8,9 

     The physical and ophthalmological examination in most patients with INO helps 

ophthalmologist to arrive at a diagnosis. However, investigations like neuroimaging 

assist in finding the underlying cause. MRI can be a valuable tool in this regard, and 

up to 75% of patients may have a visible lesion. When obtaining neuroimaging to 

evaluate INO, fine overlapping cuts of the brainstem should be ordered or the lesion 

is often small and is missed. This patient was only performed head orbita CT scan 

as an initial screening of the central nervous system lesions. But the results are still 

unclear, despite of CT imaging was still unclear, this did not exclude the diagnosis 

of INO. In one study conducted by Atlas et al, 11 patients with INO underwent 

MRI, which showed focal or nodular areas of high signal intensity on T2-weighted 

images in the region of MLF in 10 of 11 patients. Nine of this 11 patients also 

underwent CT scan, which failed to show lesions in any patient. Furthermore, the 

MRI brain with contrast is still needed to determine the exact location of 

lesions.5,6,14   

     Generally, INO symptoms improve with time. One retrospective study 

conducted by Johkura et al found that diplopia associated with ischemic INO to 

resolve spontaneously in most cases, with an average recovery time of 2.25 months. 

However, recovery time can vary, with INO resolution ranging from 1 day to 12 

months. Notably, the absence of concomitant neurological signs, such as vertigo, 

ataxia, sensory symptoms, dysarthria, facial palsy, or pyramidal tract dysfunction, 

has been shown to be significantly correlated with a more rapid recovery. In our 

case, the improvement of symptoms reported by the patient before one week after 

she got the first complaints, as well as the sign that we obtained during the 

examination on one week follow-up. Fortunately, the patient did not experienced 

other neurological deficit, so that she had more rapid recovery time.1,4,9 

     Treatment depends on the underlying cause. The majority of the patients with 

persistent internuclear ophthalmoplegia have minimal symptoms. In several studies 

conducted to analyze the role of citicoline administration in patients with acute 

ischemic stroke, the results were found that citicoline increases brain choline, and 

accelerates the synthesis of phosphatidylcholine, decreases levels of free fatty acids, 
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and reduces the generation of free radicals. Overall, the administration of citicoline 

may protect cell membranes by reducing phosphatidylcholine breakdown. The 

cytidine-5’-diphosphocholine (CDP-choline or citicoline) pathway begins with the 

uptake of exogenous choline into the cell, followed by different enzymatic reactions 

that lead to the synthesis of phosphatidylcholine. The hypothesized mechanism of 

action assumes that citicoline undergoes hydrolysis and dephosphorylation to yield 

cytidine and choline products. These breakdown products then enter the brain 

separately and act as substrates for the resynthesis of CDP-choline. This mechanism 

is believed to slow down phospholipid breakdown and accelerate phospholipid 

resynthesis, which are necessary for membrane repair. Citicoline is a free radical 

scavenger that reduces the availability of free radicals after acute ischemic episodes, 

and so may slow the damage. It may facilitate recovery by activating neurogenesis, 

synaptogenesis, angiogenesis, and enhances neurotransmitter metabolism. In the 

patient’s evaluation, patient no longer complained about double vision at one week 

follow-up. But in ophthalmology examination, there was still an adduction deficit 

for -2 on the right eye, despite some slight improvement. The ocular alignment was 

also shows the improvement, from 15° exotropia to 7° exotropia. The patient was 

also able to do the convergence even though there was still a few obstacles. At the 

initial visit and one week follow up, the patient received citicoline therapy as a 

neuroprotector. The result is that the patient felt an improvement in her complaints. 

The prognosis in these patients is dubia for quo ad vitam, dubia ad bonam for quo 

ad functionam, and dubia for quo ad sanationam.10-13 

 

IV. Conclusion 

     The physical examination in most patients with internuclear 

ophthalmoplegia helps ophthalmologists to arrive at a diagnosis. Although most 

cases of isolated internuclear ophthalmoplegia have a favorable prognosis, patients 

should be evaluated to determine the underlying cause. The investigations like 

neuroimaging assist in finding the underlying cause. Treatment also depends on the 

underlying cause. 
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