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Short title: Migraine severity on the retinal nerve fiber layer thickness 

Abstract: 

Objective: This study's goal is to assess the severity of migraine and effect of drugs on ocular perfusion pressure and RNFL 

thickness. 

 Methods: The Ophthalmology office served as the study's setting, Kafr-El Sheikh university hospital, as a cross sectional, 

prospective and observational study. Each patient or parent gave their permission to conduct the exams. The research 

comprised of 90 patients aged 15–60 years old, of both sexes. 

Results:  Average RNFL thickness decreased significantly in the temporo-inferior, temporo-superior, and temporal quadrants 

as migraine pain intensified.  There was statistically significant decrease in nasal-superior (NS) quadrant in patients on acute 

treatment than patients not on treatment and also than patients on preventive treatment with or without topiramate also, there 

was statistically significant decrease in T quadrant in patients with preventive treatment with topiramate than those not on 

treatment and those with acute treatment.  

Conclusion: Migraine has a significant impact on the posterior part of the eye. The duration and severity of migraine 

episodes are thought to contribute to a gradual reduction in ganglion cells and axons, leading to a notable effect on the 

thickness of the RNFL. 

Keywords: Migraine, Retinal Nerve Fiber Layer Thickness, Optical Coherence Tomography. 

INTRODUCTION  

Migraine is a type of major headache characterized by 

severe, throbbing pain that can last from a couple of hours to 

a couple of days at a time. Migraine affects more than a 

billion individuals (nearly fourteen percent of the global 

population) and is one of the top sources of disability around 

the world, based to the Global Burden of Disease Study 

20161. According to the 2013 International Classification of 

Headache Disorders (ICHD-3), there are two primary kinds 

of migraines: migraines with aura and migraines without 

aura2. 

Vasodilation was once thought to be the root of 

migraines, while vasoconstriction was thought to be the 

source of the accompanying aura. The existing body of 

information implies that neurovascular dysfunction causes 

changes in intracranial and extracranial sequence, and that 

separate neuroanatomical components presumably influence 

each phase of migraine3. As a result of these neurovascular 

alterations, cerebral and retrobulbar vessels will constrict. 

Even though it's short-term, chronic sickness can cause less 

blood to circulate to the optic nerve head (ONH), that can 

damage the brain and retina/optic nerve in a way that can't be 

fixed4. Variations in ONH microcirculation flow quality can 

cause ganglion cell death in people with migraines5. 

Migraine severity has been identified as a key outcome in 

the assessment of therapeutic efficacy in the management of 
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migraine by a number of clinical and epidemiological 

research. Patients and doctors alike can use a variety of 

standardized and validated scales to rate the intensity of their 

migraines, which is a key indicator of functional impairment. 

The Migraine Disability Assessment Scale (MIDAS), the 

Henry Ford Disability Inventory, the Migraine Severity 

Scale, and the Headache Impact Test are all helpful.  Most of 

these instruments, however, are designed to assess the 

impairment brought on by migraines and are very susceptible 

to recollection bias6.   

Because they are made of living tissue, biological features 

like the optic nerve head (ONH) and the retinal nerve fiber 

layer (RNFL) exhibit considerable variance even within the 

normal population. The RNFL is widely recognized as a 

reliable predictor of future visual loss due to glaucoma. 

Optical Coherence Tomography (OCT) is currently widely 

utilized for glaucoma testing and monitoring and other ocular 

neuropathies due to its great capacity to evaluate peri-

papillary RNFL thickness. Using OCT, we can tell the 

difference between a healthy optic disc and RNFL through 

the quantitative determination of ONH parameters and RNFL 

thickness. 

In addition, OCT is a simple imaging method that does 

not require any contact between the patient and the 

technician7. The goal of this study is to find out what effect 

migraine on RNFL thickness and ocular perfusion pressure 

(OPP) in migraine patients, considering the severity of 

migraine and the drugs used to treat it. 

PATIENTS AND METHODS 

The study was performed at the Ophthalmology clinic, 

Kafr El Sheikh University hospital, as a prospective cross-

sectional study. Each patient or parent gave their approval 

before any examinations were performed. 

The study included 90 patients aged 15–60 years old, of 

both sexes, recruited from Kafr El Sheikh Neurology clinic. 

A neurology consultant identified each patient with either 

migraine with aura or migraine without aura (2) based on the 

International Classification of Headache Disorders, Third 

Edition criteria. 

The exclusion criteria included the following; greater than 

3.00 diopters (D) of cylindrical or 4.00 D of spherical 

refractive error; history of substantial ocular disease 

including scleritis, glaucoma, uveitis, and ocular HTN; 

concomitant systemic conditions like DM and hypertension, 

ocular trauma, retinal pathology, media opacities, history of 

intra-ocular surgery, other neurological disease e.g. 

Alzheimer disease, epilepsy and pathological headache and 

optic nerve anomalies. 

Methods: 

All participants in this study were subjected to the 

following procedures: 

History: Detailed history from each individual including age, 

gender, occupation, residence, age of onset, disease duration, 

migraine characteristic and history of acute and preventive 

treatment of migraine.  

General examination including systolic and diastolic blood 

pressure.  

Full Neurological examination to exclude associated 

neurological disorder.  

Migraine Disability Assessment Scale (MIDAS): The 

patients were assessed for migraine disability and severity by 

Migraine Disability Assessment Scale (MIDAS) (8). Patients 

are asked questions by neurologists about the frequency and 

duration of their headaches, as well as how often these 

headaches limit their ability to participate in activities at 

work, at school, or at home. Once scored, the test gives the 

patient an idea of how debilitating his/her migraines are 

based on this scale: Patients who have a mild migraine 

(MIDAS 6-10) are in Group [1]. Group [2] Patients with 

moderate migraine (MIDAS 11-20). Group [3]:  patients with 

severe migraine (MIDAS +21). Each group was 30 patients.  

Ophthalmic examination: All patients had the following 

information gathered about them: A patient's best-corrected 

vision (BCVA), intraocular pressure (IOP) as measured by 

Goldmann applanation tonometry, and ocular perfusion 

pressure (2/3 of the mean arterial pressure minus IOP) are all 

considered.  Slit-lamp examination of anterior segment and 

pupil to exclude any anterior segment pathology or pupil 

abnormality, fundus examination was performed using a +78 

D non-contact lens to examine the optic disc and the fundus 

for pathology and RNFL thickness is measured by using 

Heidelberg SD-OCT. 

Ethical approval: The Benha University Ethics Committee 

approved the project in advance (nu. 609). 
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Statistical Analysis: The information was gathered, checked, 

and coded before being imported into IBM SPSS version 23. 

Parametric data were accompanied by mean, standard 

deviation, and range statistics. The median and interquartile 

range (IQR) were utilized because the data did not fit a 

normal distribution. Quantitative and percentage breakdowns 

of qualitative elements were also presented.  In order to 

compare the groups based on the qualitative data, the Chi-

square test was used. Using quantitative data with a 

parametric distribution, we compared more than two separate 

groups using the One-Way ANOVA test. The Spearman 

correlation coefficient was applied to pairs of quantitative 

components from the same category to establish whether or 

not they were correlated.     

RESULTS 

The participants in this study included a total of ninety 

patients who suffered from migraines. The demographic, 

general, and ophthalmic data of the patients who were studied 

are presented in Table 1. 

 

Table (1) shows Demographic, General and Ophthalmic data of the studied patients: 

 

Mild  

migraine 

Moderate  

migraine 

Severe  

migraine 

No. = 30 No. = 30 No. = 30 

Age (Yrs) 
Mean±SD 34.40 ± 11.20 30.63 ± 9.50 32.03 ± 12.45 

Range 14.00 - 50 15 - 46 16 - 60 

Sex 
Female 25 (83.3%) 24 (80.0%) 20 (66.7%) 

Male 5 (16.7%) 6 (20.0%) 10 (33.3%) 

SBP 
Mean±SD 117.83 ± 9.26 117.33 ± 9.44 121.57 ± 10.79 

Range 90.00 - 130 100 - 140 100 - 140 

DBP 
Mean±SD 78.50 ± 7.89 78.00 ± 10.80 77.77 ± 5.22 

Range 60.00 - 90 60 - 90 63 - 85 

BCVA 
Mean±SD 0.13 ± 0.14 0.08 ± 0.07 0.09 ± 0.09 

Range 0.00 - 0.5 0 - 0.222 0 - 0.262 

IOP (mmhg) 
Mean±SD 13.43 ± 1.96 12.90 ± 2.34 13.88 ± 1.65 

Range 10.00 - 18.5 9.5 - 18.5 11.5 - 16.5 

SBP: systoilic blood pressure. DBP: diastolic blood pressure. BCVA: best corrected visual acuity. IOP: intraocular pressure 

 

Table (2) shows that there was a statistically significant 

decrease in the average thickness of the RNFL in the 

tempro-inferior (TI), tempro-superior (TS), and temporal 

(T) quadrants as the severity of migraine increased, with p-

values of 0.001, 0.001, 0.001, and 0.001, respectively, 

versus no change in the nasal-inferior (NI), nasal-superior 

(NS), or nasal (N) quadrants, with values of 0.895, 0.791, 

and 0.065, respectively. Additionally, it demonstrates that 

there was not found to be a statistically significant 

association between the severity of migraine and the ocular 

perfusion pressure of the patients who were analyzed with a 

p-value of 0.989. 
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Table (2): Relation between migraine severity and Ophthalmological parameters (RNFL thickness & OPP) of the studied 

patients: 

RNFL Thickness Mild migraine Moderate migraine Severe migraine Test 

value• 
P-value 

No. = 30 No. = 30 No. = 30 

Average  
Mean±SD 104.80 ± 7.79 99.00 ± 4.99 92.57 ± 8.88 20.496 0.000* 
Range 92.00 - 119.5 91.5 - 108 79.5 - 108 

TI (um) 
Mean±SD 117.22 ± 7.94 108.72 ± 10.53 97.40 ± 13.98 24.079 0.000* 
Range 101.00 - 136.5 87.5 - 135 80 - 138.5 

NI (um) 
Mean±SD 117.28 ± 22.82 114.95 ± 18.61 114.52 ± 30.40 0.111 0.895 
Range 78.00 - 183.5 87 - 150.5 69 - 184.5 

TS (um) 
Mean±SD 143.92 ± 18.11 135.62 ± 9.36 118.88 ± 15.83 21.965 0.000* 
Range 112.50 - 183 113 - 155.5 91 - 143.5 

NS (um) 
Mean±SD 118.33 ± 18.07 116.82 ± 14.39 115.47 ± 15.96 0.235 0.791 
Range 89.50 - 151.5 92.5 - 145.5 92 - 145 

N (um) 
Mean±SD 78.02 ± 14.55 73.07 ± 11.51 70.07 ± 13.04 2.821 0.065 
Range 51.50 - 115 46.5 - 89.5 44 - 98.5 

T (um) 
Mean±SD 75.23 ± 7.22 69.03 ± 7.60 61.42 ± 7.19 26.681 0.000* 
Range 65.00 - 94 60 - 98 51.5 - 73 

Ocular perfusion  

pressure 
Mild migraine Moderate migraine Severe migraine Test value P-value 

No. = 30 No. = 30 No. = 30 

Mean±SD 47.64 ± 5.49 47.83 ± 6.52 47.69 ± 3.39 
0.011 0.989 

Range 34.66 - 56.88 35.38 - 61.6 40.72 - 51.94 

 

Table (3) shows that there was a statistically 

insignificant relationship between the treatment received 

by the study patients and the parameters of their RNFL 

thickness, with the exception of a statistically significant 

decrease in the NS quadrant in patients on acute treatment 

compared to patients not on treatment and also compared 

to patients on preventive treatment with or without 

topiramate with a p-value of 0.037; there was also a 

statistically significant decrease in the T quadrant in 

patients with preventive treatment with topiramate.  

Additionally, there was no statistically significant 

association between the treatment that was received by the 

patients and their ocular perfusion pressure with a p-value 

of 0.17. 
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Table (3): Relation between migraine treatment and Ophthalmological parameters (RNFL thickness & OPP) of the studied 

patients: 

RNFL Thickness 
Not on ttt Acute ttt 

Preventive ttt (+)  

Topiramate 

Preventive ttt (-)  

Topiramate 
Test  

value• 
P-value 

No. = 47 No. = 11 No. = 20 No. = 12 

Average  
Mean±SD 

100.12 ± 8.70 97.86 ± 8.70 97.80 ± 8.43 96.08 ± 10.57 0.840 0.476 

Range 83 – 119.5 87.5 – 115.5 81 – 108 79.5 – 106 

TI (um) 
Mean±SD 108.90 ± 14.74 107.23 ± 10.97 105.68 ± 15.05 107.38 ± 9.48 0.267 0.849 
Range 80 – 136.5 89 – 122.5 84 – 138.5 94.5 – 118 

NI (um) 
Mean±SD 116.34 ± 20.86 125.64 ± 38.73 111.05 ± 17.20 110.96 ± 29.60 1.030 0.384 
Range 78 – 163.5 90.5 – 184.5 84 – 137 69 – 141 

TS (um) 
Mean±SD 

135.78 ± 18.62 125.09 ± 22.90 130.08 ± 16.02 132.79 ± 12.76 1.254 0.295 

Range 94 – 183 91 – 159 101.5 – 150.5 118 – 159 

NS (um) 
Mean±SD 118.67 ± 15.09 105.59 ± 12.16 121.30 ± 18.69 112.79 ± 14.30 2.949 0.037* 
Range 89.5 – 151.5 89.5 – 119 91.5 – 145 95 – 128.5 

N (um) 
Mean±SD 

74.43 ± 13.67 71.86 ± 10.57 76.10 ± 10.45 68.67 ± 18.10 0.895 0.447 

Range 46.5 – 115 62 – 87.5 62 – 98.5 44 – 89.5 

T (um) 
Mean±SD 70.21 ± 9.30 70.50 ± 11.77 63.38 ± 7.09 68.96 ± 6.97 2.969 0.036* 
Range 54.5 – 98 56 – 94 51.5 – 73 57 – 82.5 

Ocular perfusion  

pressure 

Not on ttt Acute ttt 
Preventive ttt (+)  

Topiramate 

Preventive ttt (-)  

Topiramate 
Test 

value 

P-

value 
No. = 47 No. = 11 No. = 20 No. = 12 

Mean±SD 
48.16 ± 4.69 50.03 ± 6.94 46.47 ± 4.89 45.96 ± 5.71 1.691 0.175 

Range 34.66 – 56.38 42.2 – 61.6 36.56 – 56.88 35.38 – 51.44 
 

Table (4) shows that there was statistically significant 

negative correlation found inbetween disease duration and 

average RNFL thickness, TI, TS, NS, N and T quadrants 

while statistically insignificant correlation found between 

disease duration and ocular perfusion pressure and NI 

quadrant.  
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Table (4): Correlation of disease duration with ocular 

perfusion pressure and RNFL thickness  

 

Disease duration (year) 

r p-value 

Ocular perfusion pressure -0.035 0.742 

Average  -0.421** 0.000 

TI (um) -0.428** 0.000 

NI (um) -0.127 0.234 

TS (um) -0.268* 0.011 

NS (um) -0.232* 0.027 

N (um) -0.298** 0.004 

T (um) -0.385** 0.000 

 

DISCUSSION  

In terms of its structure, most people agree that the retina 

is a part of the brain. Changes in the amount of thickness of 

the retinal nerve fiber layer (RNFL), which is like the gray 

matter in the brain10, are only caused by axonal damage. 

OCT, which stands for "optical coherence tomography," is a 

benign imaging method that gives high-resolution, cross-

sectional pictures of the retinal nerve fiber layer (RNFL), the 

ganglion cell layer (GCL), and the optic nerve head11. 

In this study, we found that there was statistically 

insignificant link between the severity of migraines and the 

level of ocular perfusion pressure in the people who were 

studied, and our p-value for this hypothesis was 0.989. In a 

study that came to a similar conclusion, Salman et al.12 

discovered that the level of ocular perfusion pressure did not 

significantly differ between patients with severe and mild 

migraines (p>0.05). In addition, Martinez et al.5 discovered 

that there was not a significant difference (p>0.05) among 

patients in the migraine group who had higher MIDAS scores 

and those who had lower MIDAS scores when it came to 

ocular perfusion pressure. 

The findings of this research demonstrated that the 

average width of the RNFL decreased in a way that was 

statistically significant, TI, TS, and T quadrants as the 

severity of migraine increased, with p-values of less than 

0.001, less than 0.001, less than 0.001, and less than 0.001; 

correspondingly. 

It was discovered that RNFL thicknesses in the temporal 

and inferior regions were negatively correlated with MIDAS 

ratings (p=0.045, p=0.026, and p=0.023, correspondingly), as 

discovered by Ulusoy et al.15 in their study. This offered 

further evidence in support of the conclusions that we had 

acquired. In addition, Patients who had greater MIDAS 

ratings saw a reduction in RNFL thickness, as reported by 

Martinez et al.5. This was one of the findings that supported 

their hypothesis. The MIDAS score was applied in that 

particular study in order to assess the intensity of pain that 

individuals who suffered from migraines were enduring. The 

researchers found that there was a correlation that ran in the 

other direction between the thickness of the RNFL and the 

scores on the MIDAS. 

According to our study, there was a statistically 

significant decrease in the number of patients who showed 

abnormalities in the NS quadrant. There was a statistically 

significant decrease in the T quadrant in patients who had 

previously received treatment with topiramate as compared to 

patients who had not previously received treatment with 

topiramate, patients who were not receiving treatment, and 

patients who were receiving acute treatment (p-value = 

0.037). 

Ewering et al.16 examined the thickness of the RNFL in 

individuals who had chronic-type clustering headaches with 

that of healthy controls and people with episodic-type cluster 

headaches and discovered that the chronic-type cluster 

headache patients had considerably thinner RNFLs.  Their 

findings, which revealed a considerable decline in the RNFL 

thickness, provided support for our data, which indicated the 

same thing. In addition to this, it was found that the thickness 

of the temporal RNFL decreased among those who received 

treatment with therapy as opposed to healthy controls and 

those who did not receive treatment with therapy. This was 

the case in all of the patients who participated in the study. In 

that one trial, researchers observed that treatment had the 

same impact on the RNFL as the systemic effects of cluster 

headaches. This was found out in the research. 

Patients with migraine who had a history of prolonged 

medication or oxygen usage displayed considerable thinning 

of the outer temporal region, as discovered by Tecellioglu et 

al.17. This finding was statistically significant (p 0.005). 

Individuals who have a history of utilizing oxygen or 

narcotics were found to have this condition.  
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As a result of this study, we were able to demonstrate that 

there is a statistically significant inverse link between the 

length of the disease and the average RNFL thickness, as well 

as the TI, TS, NS, and N and T quadrants. 

In a study that came to a similar conclusion, Feng et al.18 

discovered that the length of time a person had suffered from 

migraines was related with significant changes in RNFL. 

Ewering et al.16 found that patients with chronic-type cluster 

headaches had thinner RNFLs than either healthy controls or 

patients with episodic-type headaches. This was the result of 

a decrease in the mean thickness of Ewering et al. Their 

findings, which revealed a considerable decline in the RNFL 

thickness, provided support for our data, which indicated the 

same thing. In addition to this, it was found that the thickness 

of the temporal RNFL decreased among those who received 

treatment with treatment as opposed to normal controls and 

those who did not receive treatment with therapy. This was 

the case in all of the patients who participated in the study. In 

that one study, it was found out that the thinning of the RNFL 

was induced not only by the systemic effect of cluster 

headaches but also by the effect of treatment. This was found 

out in the research. 

Tecellioglu et al.17 discovered that patients with migraine 

who had a history of chronic drug or oxygen usage more than 

15 years, exhibited significant thinning of the outer temporal 

region (p 0.005).   

The RNFL in patients whose migraine history spanned 

more than 15 years. In addition, Gunes et al.19 discovered that 

there was a substantial link between the duration of a 

headache and the thickness of the superior RNFL (r = -0.21, 

p = 0.02), as well as a significant association between the 

frequency of attacks and the thickness of the temporal RNFL 

(r = -0.19, p = 0.03). According to the findings of Abdellatif 

et al.20, duration had a strong inverse correlation with the 

superior (p=0.032) and inferior (p0.001) quadrants of the 

RNFL, as well as the superior (p=0.006) and inferior. 

These findings support the hypothesis that migraine's 

transient cerebral vasospasm and extended duration represent 

perfusion fluctuations and extended vasoconstriction, causing 

damage to the eye's primary vascular structure—the 

choroid—and, to a lesser extent, the RNFL and GCL, from 

the chronic oligemic-hypoxic insult21. Although it is 

unknown whether the intensity of a migraine episode 

influences the intensity of vascular spasm, the fact that 

significant choroidal thinning occurs during an attack leads 

us to conclude that spasm alone is the true causal cause. 

The scope of this investigation is limited. This study has 

some limitations due to its single-center design and its 

modest sample size across age and gender. These results also 

need to be replicated in a wider patient population, across 

multiple sex and age groups. Few studies have examined how 

varying treatment modalities affect RNFL thickness. 

CONCLUSION 

In conclusion, migraine has a significant impact on the 

structures behind the eyes. Our study of the etiopathologic 

relationship between intraocular pressure, RNFL thicknesses, 

ocular perfusion pressure parameters, and acute migraine 

attacks leads us to believe that RNFL thicknesses are 

significantly influenced by the severity and duration of 

migraine attacks. This is probably caused by the progressive 

loss of ganglion cells and axons. 
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