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ABSTRACT 

Introduction: Microvascular ischemia is the most common cause of isolated ocular 

motor nerve palsy in patients over 50 years old. Around 15-36% of those cases do not 

resolve and result in persistent diplopia. Until now, there is no proven management to 

speed up the resolution time and increase the resolution rate of those cases. This study 

aims to evaluate whether the resolution time and resolution rate of patients with isolated 

ischemia ocular motor nerve palsies who received corticosteroids were better than 

without corticosteroids. 

Methods: This was an analytic observational study with a cross-sectional method. Data 

were collected retrospectively through patient’s medical records at Cicendo National Eye 

Hospital from January to December 2019. Around 73 patients with isolated ischemia 

ocular motor nerve palsies were divided into 2 groups, which received corticosteroids and 

without corticosteroids.  

Results: The median resolution time in the corticosteroids group was 4 weeks. This was 

faster than the non-corticosteroids group which was 12 weeks (p = 0.007). Around 82.9% 

of patients receiving corticosteroids had a complete resolution in the first 3 months 

whereas in the non-corticosteroids group only 47.4% of patients had complete resolution 

(p = 0.001). At 6 months follow-up, all patients in the corticosteroids group had 

resolution while 6 patients in the non-corticosteroids group had no resolution (p = 0.279). 

Conclusion: Resolution time and resolution rates in the first 3 months in patients with 

isolated ischemia ocular motor nerve palsies who received corticosteroids were better 

than those without corticosteroids although the resolution rate at 6 months was not 

statistically significant. 
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INTRODUCTION 

     Ocular motor nerve palsy is a 

neuro-ophthalmological case that is 

often encountered in daily clinical 

practice. It can occur in isolation 

(mononeuropathy) or in multiple 

concomitant paralyses of other 

cranial nerves (multineuropathy). 

Ogun et al. stated that 93.2% of cases 

of ocular motor nerve palsy occurred 

in isolation. The causes of this type 

of paralysis are generally acquired, 

and only a few are congenital. Chou 

et al. and Tamhankar et al. suggested 

that microvascular ischaemia is the 

most common cause of isolated 

ocular motor nerve palsy in patients 

over 50 years old.1-6  

     Isolated ocular motor nerve palsy 

due to microvascular ischemia 

generally resolves within 3-6 months 

with good control of risk factors. The 

study by Choi et al. showed that 64% 

of cases due to microvascular 

ischemia had complete resolution 

within three months and increased to 



2 

 

85% at six months. Other research by 

Dreyfus et al. showed that in cases of 

ocular motor nerve palsy due to 

diabetes mellitus, only nerve 

demyelination occurred without axon 

damage. It is believed that the 

majority of the recovery rates for 

ocular motor nerve palsy due to 

microvascular ischemia exhibit good 

results.3,5,7,8 

     Based on observations, it is highly 

likely that 15-36% of cases do not 

experience complete resolution. This 

will cause sequelae in the form of 

persistent diplopia, interfering with 

the patient's quality of life. Until 

now, no treatment can increase the 

resolution of ocular motor nerve 

palsy due to microvascular ischemia. 

The use of corticosteroids in 

ischemic cases is still a matter of 

debate. Corticosteroids can suppress 

inflammation which will trigger the 

neurodegeneration process and help 

reduce endoneurial edema. They also 

have the potential as neuroprotective 

agents that play a role in preventing 

the formation of connective tissue in 

nerve regeneration. To date, there 

have been no studies reporting the 

use of corticosteroids in isolated 

cases of ocular motor nerve palsy 

due to microvascular ischemia.3,9-11 

This study aimed to determine 

whether the timing and rate of 

resolution of patients with isolated 

motor ocular nerve palsy who 

received corticosteroids were better 

than those without corticosteroids. 

 

METHOD 

     This study is an analytic 

observational study with a cross-

sectional design. The study was 

conducted at the National Eye Center 

of Cicendo Eye Hospital (NEC-

CEH) from May to September 2020. 

Sampling was carried out 

retrospectively through medical 

record data of patients who came to 

the Neuro-Ophthalmology Polyclinic 

NEC-CEH from January to 

December 2019. Data collection was 

carried out after obtaining approval 

from the Ethics Committee of the 

Faculty of Medicine, University of 

Padjadjaran, and NEC-CEH. The 

research subjects were patients with 

newly diagnosed isolated motor 

ocular nerve palsy due to 

microvascular ischemia and those 

aged over 50 years who met the 

inclusion criteria. The inclusion 

criteria in this study were patients 

who had never received 

corticosteroid therapy before, the 

onset of symptoms occurred within 

the first 30 days, had at least one risk 

factor for vasculopathy as evidenced 

by laboratory results, and were under 

treatment and supervision of an 

internal medicine specialist, followed 

up for up to 6 months and no other 

cause was found from the results of 

the neuroimaging examination. 

     Patients with congenital ocular 

motor nerve palsy, nuclear or 

supranuclear abnormalities, ocular 

myasthenia gravis, orbital disease, 

history of head trauma or previous 

malignancy, and were non-adherence 

to methylprednisolone, cyticoline, 

and methylcobalamin were excluded 

from the study. The research subjects 

were then divided into two groups: 

the corticosteroids group and the 

non-corticosteroids group. 

Corticosteroids group patients 

received oral methylprednisolone 

1mg/kg BW/day in a single dose for 

one week (and tapered off 

subsequently), oral citicoline 1000 
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mg, and oral methylcobalamin 500 

mg once a day. The group without 

corticosteroids were patients who 

received only a combination of oral 

cyticoline and methylcobalamin. The 

data taken were gender, age, onset of 

disease, vasculopathy risk factors 

and their number, ocular motor 

nerves involved, the severity of 

ocular motor nerve palsy, results of 

neuroimaging examination, treatment 

given, resolution time, and resolution 

rate.  

     The resolution rate consists of 

complete resolution, partial 

resolution, and no resolution. 

Resolution is considered complete if 

there is improvement in eye 

movement until its function returns 

to normal 100%. Partial resolution is 

obtained if there is improvement in 

eye movement, but its function has 

not returned to normal 100%. No 

resolution means that there is no 

improvement in eye movement at all. 

The data normality test was carried 

out before the significance test using 

the Shapiro Wilk test. The 

significance of numerical data was 

tested using the Mann-Whitney test, 

while the categorical data using the 

Chi-Square test, Fisher's Exact test, 

and Kolmogorov Smirnov test. The 

results are statistically significant if 

the p-value <0.05. Statistical analysis 

was performed using SPSS version 

24.0 for Windows.  

 

RESULT 

     A total of 73 patients' medical 

records meeting the inclusion and 

exclusion criteria were included in 

this study. Of those patients, 35 

people were included in the group 

receiving corticosteroids, while 38 

people were included in the non-

corticosteroids group. A comparison 

of clinical characteristics in the two 

groups can be seen in table 1. In the 

corticosteroids group, most patients 

were male with a median age of 53 

years, while in the group without 

corticosteroids, the majority of 

patients were female with a median 

age of 56 years. The abducens nerve 

is the most commonly involved 

ocular motor nerve, followed by the 

oculomotor and trochlear nerves. 

42.9% of patients in the 

corticosteroids group and 42.1% of 

patients in the non-corticosteroids 

group presented with very mild 

ocular motor nerve palsy severity. 

The majority of patients in both 

groups had at least two risk factors 

for vasculopathy. Dyslipidemia is the 

most common risk factor for 

vasculopathy, followed by 

hypertension. Neuroimaging was 

only performed in 33 patients. The 

most commonly performed 

neuroimaging examination is a CT 

scan of the orbital head with contrast 

followed by MRI and MRA. From 

the analysis test, it can be concluded 

that the two groups are homogeneous 

(p>0.05).  

    Table 2 shows that the median 

value of resolution time in the 

corticosteroids group was four 

weeks; it was faster than the group 

without corticosteroids, which was 

12 weeks (p=0.007; p<0.05). Table 3 

shows that 82.9% of patients in the 

corticosteroids group experienced 

complete resolution in the first three 

months, while in the group without 

corticosteroids, only 47.4%. The chi-

square test results showed a 

statistically significant difference 

between the two groups (p=0.001; 

p<0.05). At 6-month follow-up, 
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Table 1 Comparison of Clinical Characteristics in the Corticosteroids and Non-

Corticosteroids Groups. 

Variable 

Groups P values* 

Corticosteroids Non-

Corticosteroids 

 

N=35 N=38 

Sex   0.084 

Male 19 (54.3%) 13 (34.2%)  

Female 16 (45.7%) 25 (65.8%)  

Age (years)   0.349†† 

Median 53.00 56.00  

Range (min-max) 50.00-76.00 50.00-79.00  

Onset (weeks)   0.085†† 

Median 1.00 2.25  

Range (min-max) 1.00-4.00 1.00-4.00  

Vasculopathy Risk Factors    

Hypertension 21 (60.0%) 22 (57.9%) 0.855 

Diabetes Mellitus 7 (20.0%) 13 (34.2%) 0.174 

Dyslipidemia 29 (82.9%) 29 (76.3%) 0.490 

Stroke 1 (2.9%) 2 (5.3%) 1.000† 

Coronary Artery Disease 1 (2.9%) 0 (0.0%) 0.479† 

Smoker 8 (22.9%) 5 (13.2%) 0.279 

Number of Risk Factors   0.792 

1 risk factor 8 (22.9%) 11 (28.9%) 
 

2 risk factors 22 (62.9%) 21 (55.3%)  

3 risk factors 5 (14.3%) 6 (15.8%)  

Ocular Motor Nerve Involvement   0.989††† 

Oculomotor nerve palsy without 

puppilary involvement 

   

Complete 2 (5.7%) 3 (7.9%)  

Incomplete 10 (28.6%) 14 (36.8%)  

Trochlear nerve 7 (20.0%) 6 (15.8%)  

Abducens nerve 16 (45.7%) 15 (39.5%)  

Severity of Ocular Motor Nerve Palsy   0.998 

Very mild 15 (42.9%) 16 (42.1%)  

Mild 7 (20.0%) 8 (21.1%)  

Moderate 5 (14.3%) 5 (13.2%)  

Severe 8 (22.9%) 9 (23.7%)  

Neuroimaging examination (n=33)    

MRI 5 (55.6%) 13 (54.2%) 1.000† 

CT Scan 7 (77.8%) 15 (62.5%) 0.407 

MRA 0 (0.0%) 1 (4.2%) 1.000† 

CTA 0 (0.0%) 0 (0.0%) 1.000 

†: Fisher's Exact test ††: Mann-Whitney U test †††: Kolmogorov Smirnov test *: significant if p<0.05. 

MRI: Magnetic Resonance Imaging,CT scan: Computerized Tomography scan, MRA: Magnetic Resonance 
Angiography,CTA: Computerized Tomography Angiography 

 

an increase in the number of patients 

with complete resolution in both 

groups was observed: 94.3% in the 

corticosteroids group and 71.1% in 

the non-corticosteroids group. Six 

patients or 15.8% of the group 

without corticosteroids had no 

resolution at all at the end of follow-

up. However, based on the 

Kolmogorov Smirnov test, the 

difference between these two groups 

was not statistically significant 

(p=0.279; p>0.05). 
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Table 2 Comparison of Resolution Time in the Corticosteroids Group and Non-

Corticosteroids Group 

Variable 

Groups P values* 

Corticosteroids Non-Corticosteroids  
N=33 N=27 

Resolution time (weeks)   0.007† 

Median 4.00 12.00  

Range (min-max) 1.00-24.00 2.00-24.00  
†: Mann-Whitney U test *: significant if p<0.05. 

 

     Table 4 shows that 13 patients, 

consisting of 2 patients from the 

corticosteroids group and 11 patients 

from the non-corticosteroids group, 

did not experience complete 

resolution at the last month's follow-

up. Furthermore, seven patients 

experienced partial resolution, while 

the remaining six patients had no 

resolution. As many as 62% of 

patients had at least two 

vasculopathy risk factors, with the 

most vasculopathy risk factors being 

dyslipidemia with hypertension. CT 

scan and MRI results showed that 

multiple lacunar infarcts were found 

in 5 patients, cerebral infarct in 3 

patients, cerebellar infarct in 1 

patient, and the remaining four 

patients had no abnormalities.   

 
Table 3 Comparison of Resolution Rates in the Corticosteroids Group and Non-

Corticosteroids Group 

Variable 

Groups P Values* 

Corticosteroids Non-Corticosteroids  
N=35 N=38 

Resolution Rate at 3 months   0.001† 

Complete  29 (82.9%) 18 (47.4%)  

Partial 6 (17.1%) 10 (26.3%)  

None 0 (0.0%) 10 (26.3%)  

Resolution Rate at 6 months   0.279†† 

Complete  33 (94.3%) 27 (71.1%)  

Partial 2 (5.7%) 5 (13.1%)  

None 0 (0.0%) 6 (15.8%)  
†: Chi-Square test ††: Kolmogorov Smirnov test *: significant if p<0.05. 

 

DISCUSSION 

     Microvascular ischemia is the 

most common cause of isolated 

ocular motor nerve palsy in patients 

over 50 years old with vasculopathy 

risk factors. The most common risk 

factors for vasculopathy in this study 

were dyslipidemia and hypertension. 

This is slightly different from that 

shown in the study of Jung et al. in 

the Korean population, where 

hypertension and diabetes mellitus 

were the two most common risk 

factors in patients with isolated 

ocular motor nerve palsy due to 

microvascular ischemia.1,4,8,12        

     The use of corticosteroids in 

ocular motor nerve palsy cases due to 

microvascular ischemia has not been 

reported; thus, there is no 

comparative study of the results of 

this study. Li et al. have reported that 

methylprednisolone can improve 

nerve function in experimental rats 

with sciatic nerve injuries. 

Methylprednisolone will increase the
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thickness of the myelin sheath and 

inhibit the formation of connective 

tissue in nerve regeneration. 

Morisaki et al. also reported that 

glucocorticoids use could increase 

the expression of glucocorticoids 

receptors on Schwann cells which 

will trigger the remyelination process 

in experimental animal models of 

peripheral nerve trauma. In this 

study, the administration of 

corticosteroids was not aimed at 

repairing or restoring the ischemic 

process that occurred. It was to help 

repair and reduce the damages 

caused by the ischemic process so 

that they did not worsen. Therefore, 

it is essential to pay attention to good 

risk factor control to prevent a 

prolonged ischemic process.9,11 

     In this study, the corticosteroids 

used was oral methylprednisolone at 

a dose of 1 mg/kg BW. Morisaki et 

al. suggested that a corticosteroids 

dose of 1 mg/kg led to a more 

significant improvement in myelin 

by increasing myelin-binding protein 

levels than the group given a dose of 

10 mg/kg. Excessive corticosteroids 

doses will have a negative effect by 

inhibiting the remyelination process 

in the peripheral nervous system. 

Methylprednisolone has drug 

interactions with the azole group and 

macrolide group, increasing the 

therapeutic effect of 

methylprednisolone. Antipsychotic 

drugs such as phenytoin and 

carbamazepine have been reported to 

decrease the therapeutic effect of 

methylprednisolone. Currently, there 

has been no reported drug interaction 

between methylprednisolone with 

cyticoline and 

methylcobalamin.9,13,14 

     Results showed that 

corticosteroids significantly 

increased the resolution rate to 

82.9% in the first three months 

(p=0.001). These steroids also 

significantly increased the resolution 

time to 4 weeks from the usual 12 

weeks (p=0.007). This acceleration 

in both resolution time and resolution 

rate was achieved through several 

mechanisms of action. 

Corticosteroids act as an anti-

inflammatory both on vascular 

endothelium and on Schwann cells. 

They will stabilize the blood-nerve 

barrier by inhibiting the release of 

inflammatory mediators due to 

increased activity of the aldose 

reductase enzyme and will inhibit the 

release of phospholipase A2 in 

ischemic nerves. These steroids will 

also bind to ROS produced due to 

mitochondrial dysfunction in 

Schwann cells and increase NF-kB's 

release, which aggravates the 

neurodegeneration process.9,10,15 

     Experimental studies by Yang et 

al. in rats with spinal cord trauma 

showed that corticosteroids have a 

neuroprotective effect by increasing 

BDNF levels in glial cells. Another 

study by Sun et al. reported that 

dexamethasone had a synergistic 

effect with methylcobalamin in 

increasing BDNF expression in 

Schwann cells. BDNF is a 

neurotrophic factor that functions to 

prevent neuronal cell apoptosis, 

which leads to permanent damage. 

Corticosteroids also play a role in the 

neuroregeneration process by 

increasing the proliferation of 

Schwann cells through stimulation of 

the PMP22, MBP, and P0 proteins in 

Schwann cells and inhibiting 

fibroblast activity. 
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     Table 4 Characteristics of Subjects Who Did Not Have a Complete Resolution at Sixth Month 
No. Groups Sex Age 

(years) 

Onset 

(weeks) 

Severity of 

Ocular Motor 

Nerve Palsy 

Resolution 

Rate at 6 

months 

Vasculopathy Risk 

Factors 

Number 

of Risk 

Factors 

Ocular Motor 

Nerve 

Involvement 

Neuroimaging results 

1. C M 51 2 Moderate  Partial HT, dyslipidemia 2 CN III complete CT scan-MRI: multiple lacunar infarcts 

2. C M 52 1 Very Mild Partial DM,dyslipidemia, smoker 3 CN IV CT scan-MRI: multiple lacunar infarcts 

3.  NC M 61 4 Severe Partial HT, DM, dyslipidemia 3 CN III incomplete CT scan: cerebral infarct 

4. NC M 64 2 Moderate  Partial Dyslipidemia 1 CN III complete CT scan: normal 

5. NC F 79 3 Severe  Partial HT,dyslipidemia 2 CN VI CT scan: normal 

6. NC F 55 2.5 Mild  Partial HT 1 CN VI MRI: normal 

7. NC F 55 2 Moderate Partial Dyslipidemia 1 CN VI CT scan: cerebral infarct 

8. NC M 63 2 Severe None Dyslipidemia, smoker 2 CN III incomplete CT scan-MRI: multiple lacunar infarcts 

9. NC F 60 3 Moderate  None HT,dyslipidemia 2 CN III incomplete MRI: multiple lacunar infarcts 

10. NC F 70 3 Severe None HT,dyslipidemia 2 CN III incomplete CT scan: cerebral infarct 

11. NC F 60 2 Very Mild None HT 1 CN VI MRI: multiple lacunar infarcts 

12. NC M 63 4 Very Mild None HT,dyslipidemia 2 CN VI CT scan: cerebellar infarct 

13. NC F 51 1 Mild None HT 1 CN VI CT scan: normal 
 

C  : Corticosteroids 

NC : Non-Corticosteroids 

HT : Hypertension 

DM : Diabetes Mellitus 

7
 

 

 



8 

 

As a result, the axon regeneration 

process will not be hampered by 

excessive connective tissue 

formation.16-18 

     After six months, resolution rates 

between corticosteroids and non-

corticosteroids groups were not 

statistically significant (p = 0.279). 

However, it was clear that all patients in 

the corticosteroids-treated group 

experienced resolution, while in the 

non-corticosteroids group, six patients 

(15.8%) showed no resolution. Both 

groups were given additional 

neuroprotector agents in the form of a 

combination of cyticoline and 

methylcobalamin. Methylcobalamin 

plays a role in the synthesis of 

phospholipids and myelin in the 

nervous system and can bind free 

radicals and increase brain-derived 

neurotrophic factor (BDNF) production, 

which plays a role in the nerve 

regeneration process.10,19,20 

     Cyticoline can reduce the production 

of phospholipase A2 and increase 

glutathione synthesis to prevent cellular 

oxidative stress. It also plays a role in 

the formation of phosphatidylcholine, 

which is important in forming cell 

membranes, increases acetylcholine’s 

synthesis, and increases phospholipids' 

synthesis, including 

phosphatidylethanolamine, 

phosphatidylserine, which can repair 

axons and synapses. Administration of a 

combination of cyticoline and 

methylcobalamin alone does not seem 

to improve the time and rate of nerve 

resolution. Therefore, corticosteroids 

administration can be considered a 

treatment option in motor ocular nerve 

palsy cases due to microvascular 

ischemia. With faster resolution time 

and higher resolution, it is hoped that 

patients receiving corticosteroids will 

have a better quality of life.10,21,22 

     Table 4 shows that 13 patients did 

not have a complete resolution at the 

sixth month and 9 of them had 

abnormal neuroimaging results. The 

most common intracranial abnormality 

found in this study was multiple lacunar 

infarcts. This disorder has no causal 

relationship with ocular motor nerve 

palsy. It is similar to that found by Jung 

et al., where patients with isolated 

ischemic ocular motor nerve palsy who 

had intracranial abnormalities such as 

multiple lacunar infarcts on 

neuroimaging required a longer 

recovery time.12      

     As can be seen from table 4, other 

factors leading to 13 patients from both 

groups not experiencing complete 

resolution were age, onset, and the 

number of risk factors for vasculopathy. 

Most of those 13 patients were over 60 

years old; obviously, the ability to 

regenerate the nervous system 

decreased with age. The study by Jung 

et al. also stated that more risk factors 

for vasculopathy would slow the 

resolution time of ischemic ocular 

motor nerve palsy. Further research is 

needed to ascertain the influence of 

these factors on the success rate of 

corticosteroids administration. The 

limitations of this study were that no 

study was conducted on a single 

corticosteroids group, or corticosteroids 

with citicoline alone, or corticosteroids 

with methylcobalamin alone. Moreover, 

the assessment of eye movement carried 

out by more than one ophthalmologist 

and the inability to match the research 

samples are also limitations in this 

study. This is due to the limited number 

of samples and retrospective data 

collection.12,23 
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CONCLUSION 

     Resolution time in patients with 

isolated ocular motor nerve palsy due to 

microvascular ischemia who received 

corticosteroids was faster than those 

without corticosteroids. In the first three 

months, the resolution rate in patients 

receiving corticosteroids treatment was 

better than those without 

corticosteroids; however, no significant 

difference was found between the 

resolution rates in the two groups after 

six months. Further study is needed to 

determine factors influencing the 

success rate of corticosteroids 

administration in isolated ocular motor 

nerve palsy cases due to microvascular 

ischemia and to discover the presence or 

absence of drug interactions between 

corticosteroids and other 

neuroprotective agents. 
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