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Abstract: High myopia is one of the risk factors for glaucoma, which is often 
accompanied by abnormalities in the fundus due to excessive stretching. The 
object of the study is to determine correlation between cup ratio and optic nerve 
disc with high myopia. This is a non-experimental research, analytic observational  
with cross-sectional study design. The subjects were patients with myopia with 
more than – 6.00 diopters at the Kebumen Eye Center Clinic and Purbowangi 
Gombong Hospital. Data collection was carried out in January - August 2019. The 
respondents  were 30 people, consisting of 14 men (46.7%), 16 women (53.3%), 
with an average age of 33.07 ± 18.04 years. Mean refraction of right eye (OD / 
Ocular Dextra) were -10.72 ± 4.82 diopters and left eye (OS / Ocular Sinistra) 
were -10.27 ± 4.52 diopters. The results of the correlation test using Spearman 
Test showed that there is no significant correlation (OD p 0.115; OS p 0.118) 
between the cup ratio and optic nerve disk with high myopia. It conclude that 
there is no significant correlation between cup ratio and optic nerve disc with 
high myopia. 
Keywords: cup and optic nerve disc ratio; high myopia 
 
Abstrak: Miopia tinggi dapat menjadi faktor risiko terjadinya glaukoma dan sering 
terdapat kelainan fundus akibat peregangan mata yang berlebihan.  Penelitian ini 
bertujuan untuk mengetahui hubungan antara rasio cup dan diskus  nervus optikus dengan 
myopia tinggi. Penelitian ini merupakan penelitian non eksperimental, observasional 
analitik, dengan rancangan cross-sectional. Subjek penelitian adalah pasien high miop lebih 
dari -6,00 dioptri di Klinik Kebumen Eye Centre dan RS Purbowangi Gombong. Data 
diambil pada bulan Januari - Agustus 2019. Pada penelitian ini terkumpul 30 orang 
responden yang terdiri atas 14 laki laki (46,7%), 16 perempuan (53,3%), dengan rerata 
umur 33,07 ± 18,04 tahun.  Rerata  refraksi mata kanan (OD/Ophthalmic Dextra) -
10,72 ± 4,82 dioptri dan mata kiri (OS/Ophthalmic Sinistra) -10,27 ± 4,52 dioptri. 
Hasil uji korelasi Spearman Test menunjukkan tidak ada hubungan yang signifikan (OD 
p 0,115; OS p 0,118)  antara ratio cup dan diskus nervus optikus dengan miopia tinggi. 
Disimpulkan bahwa tidak terdapat hubungan antara rasio cup dan disk nervus optikus 
dengan miopia tinggi. 
Kata Kunci: rasio cup dan diskus nervus optikus,miopia tinggi   
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INTRODUCTION 
 

Myopia is a vision problem that is caused by an overly strong accommodation force from the 
refractory media of the eye or because the axis of the eyeball is too long, causing the focus of the shadows 
to fall in front of the retina. Most types of myopia are due to the axis of the eyeball that is too long (myopia 
axis). Every 1 mm axis lengthening will cause myopia 3 diopters.1 Myopia is the most common refractive 
disorder. The high myopia is a refractive disorder that can be one of the risk factors for glaucoma ( can 
caused irreversible blindness). In high myopia (more than 6 diopters or extended axis more than 2 mm) 
often accompanied by abnormalities of the back of the fundus (posterior polus) eyeball due to excessive 
stretching. Some previous studies have shown that the optic nerve papilla with myopia can resemble the 
optic nerve papilla with glaucoma, especially in terms of the cup ratio and optic nerve disc.1-4 

The formulation of the problem in this study is whether there is a relation between cup and optic 
nerve disc ratio with high myopia  for screening incidence of glaucoma in high myopia. The benefit of this 
study is to see the incidence of glaucoma in high myopia so it can perform the screening of blindness due to 
glaucoma. 
 
MATERIALS AND METHOD 
 

This study is a non-experimental observational analytic method with a cross-sectional study design. 
The study was conducted at the Kebumen Eye Center Clinic and Purbowangi Gombong Hospital, in the 
period of January to August 2019. The study population was all high myopia patients (more than -6.00 
diopters) aged 15-70 years. The sample of the study were all myopia patients which met the inclusion 
criteria. The patients who had undergone eye / laser eye surgery procedures, patients with opacified 
refractive media or other eye diseases that affected the retina and optic nerve papilla and female patients 
who were pregnant will exclude from the study. 

Statistical analysis using the Spearman Rank Correlation test was performed to determine the 
relationship between cup and the optic nerve disc ratio with high myopia.5 The determination of 
significance is based on the p value, where if the p value is <0.05, it is interpreted that there is a significant 
relationship, and vice versa. 
 
RESULT  
 

There are 30 respondents involved in this study, with criteria of suffering from high myopia> -6.00 
diopters. The majority of respondents were  > 40 years old (43,3%) as shown in Table 1. Respondents mean 
age 33.07 ± 18.04 years old and  consisted of 14 men (46.7%) and 16 women (53.3%) as shown in Table 2. 
Patients suffer of high myopia with a mean of -10.27 ± 4.52 Diopters in the right eye (OD / Ocular Dextra), 
and  mean of -10.72 ± 4.82 Diopters in  the left eye (OS / Ocular Sinistra) with the frequency distribution of 
samples as shown in Table 3. The majority respondents (86%) have ratio of cup and optic nerve disc is 0.3 
and it is normaly. The frequency distribution of ratio cup and optic nerve disc as shown in Table 4.  
 

Table 1. Distribution of Sample Frequencies by Age 
Age category  Frequency  Precentage 
        < 20   12      40 
        20 – 40  5     16.7 
          >40   13     43.3 

Total    30     100 
 
 

Table 2. The Frequency Distribution of the Sample by Gender 
Gender  Frequency  Precentage 
    Male   14   46.7 
    Female   16   53.3 

         Total    30   100 
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Table 3. The Frequency Distribution of Refractive Disorders (high myopia) 

Reafractive disorders (diopters)                 OD  OS  
-6.00 sd -10.00                                20 (66.7%)               21 (70%) 
-11.00 sd -15.00                                5 (16.7%)               4 (13.3%) 
-16.00 sd -20.00                                4 (13.3%)               4 (13.3%) 

       -21.00 sd -30.00                        1 (3.3%)               1 (3.3%) 
Total                   30 (100%)               30 (100%)  

 
 

Table 4. Frequency Distribution Ratio of the Cup and the Optic Nerve Disc 
Cup Ratio and optic nerve disc (OD/OS)       OD        OS 
0.3/0.3    26 (86.7%)  26 (86.7%) 
0.4/0.4    2 (6.7%)   2 (6.7%) 
0.5/0.5    1 (3.3%)   2 (6.7%) 
0.6/0.6    1 (3.3%)   0 (0%) 
Total                                         30 (100%)                               30 (100%) 

 
 
 
 
 
 
 
 

Figure 1. Female patient, 25 years old , spherical OD refraction abnormalities -19.00 D and spherical OS -18.00 D  with an 
ODS CD ratio of 0.3 / 0.3, images of the crescent myopic fundus and retinal degeneration. 

 
 
 
 
 
 
 
 
 
 
 
Figure 2. Female patient, 13 years old , spherical OD refraction abnormalities -10.5 D, spherical OS -9.25 D with a 

CD ratio of 0.6 / 0.6 suspected glaucoma. 
 

The results of the correlation test using the Spearman Test showed that there was no significant 
correlation (p > 0.01) between the cup and optic nerve disk ratio with high myopia. Therefore, it shows that  
its has weak correlation strength (r 0.29). 
 
DISCUSSION 

  
High myopia as a risk factor of glaucoma. The fundus (posterior pollus) of the eyeball in high 

myopia can be found in the expansion of the cup ratio and optic nerve papilla disc, changes in the position 
and slope of the optic disc, depigmentation around the optic disc, so that it appears thinning sclera and 
retina, images of myopic crescent, conus myopicus, posterior staphyloma, and myopic degeneration in the 
optic and retinal nerve papilla, macular degeneration, macular holes, macular bleeding, even retinal 
detachment, changes in the glassy body in the form of melting resulting in turbidity such as optic nerve and 
retinal nerve or threads (floaters) felt by the patient.6-8 

Correlation between cup and optic disc ratio in high myopia still controversial. This study reports that 
there is no significant relationship between cup of disk ratio and high myopia  with weak correlation. This 
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shows that it is not automatically that patients suffering from high myopia will have a dilated cup of disk 
ratio. In this study it that there was a patient with a very high myopia -19.00 D but the cup of disc ratio was 
still within normal limits.  

Qiu (2013)9 reported that glaucoma were not significanly increased in subject with mild myopia, 
moderate myopia and severe myopia. The adjusted odds of vertical cup-to-disc ratio greater than or equal 
to 0,7 were not significantly increased in subject with mild myopia, moderate myopia and severe myopia.  

The results of this study differ from some previous studies which said that high myopia was a risk 
factor for glaucoma (with a dilated cup of disc). Some literature says that myopia is one of the risk factors 
for glaucoma. Some previous studies have explained that the optic nerve papilla with myopia can resemble 
the optic nerve papilla with glaucoma, especially in terms of the cup and optic nerve disc ratio.2 Other 
studies report that even mild myop can be a risk factor for glaucoma. Suzuki and colleagues (2002) 
observed that narrow-angle and open-angle glaucoma was found in the correction refraction average of -
2.12 diopters. Davenport’s research (1999)10 conducted on 1500 glaucoma sufferers found 316 patients had 3 
diopters refraction abnormalities. Chen (2002)6 found that glaucoma occurred in myopia < 6 diopters. The 
presumption from Friedman (1994)10 that the role of myopia as a risk factor in glaucoma has been 
investigated but the results cannot yet be explained.   

Perkins and Phelps in one study said that myopia eyes were more susceptible to the effects of 
increased intraocular pressure compared to non-myopia eyes and thus became a risk factor for glaucoma. 
Glaucoma that results from refractive abnormalities is related to the anatomy of the eyeball. In myopia, the 
patient's eyeballs will increase in length and cause an increase in intraocular pressure (IOP).11 

A recent study said within high myopia, glaucoma prevalence increased with larger optic disc size 
beyond a disc area of 3.8 mm2. Highly myopia megalodisc had a 3.2 times higher risk for glaucomatous optic 
nerve neuropathy. Increased frequency of glaucomatous optic neuropathy (GON) in axially elongated eyes 
was associated with the size of the optic disc. GON was detected more frequently in  highly  miopia  with an 
enlarged optic disc than in high miopia with a normal-sized optic nerve head. In the high myopia (cutt of -8 
dopters or an axial length of 26,5 mm), the optic disc area enlarge, the lamina cribosa thus enlarges in area 
and decreases in thickness.12-14 

The clinical diagnosis of glaucomatous changes in the high myopia optic nerve head is difficult due to 
the marked changes in the optic nerve head appearance by myopia itself. Glaucomatous optic nerve 
damage maybe  detected late in the course of the disease.15 

 
CONCLUSION 
  
There is no significant relations between cup and optic nerve disc ratio with high myopia 
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