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Abstract

Objective: To investigate the influence of high refractive errors on the incidence of retinal detachment.

Design: A cross sectional study.

Material and Methods: One Hundred subjects were recruited in this study. A total of 191 eyes were examined. Vision was tested 
using Snellen‘s test type (E-test), refraction was done objectively by Streak Retinoscope (Heine Beta 200), the axial length was mea-
sured with A/B Scan index US 400 Jap ultrasound and the optical coherence tomography (OCT) was used to measure the macula and 
ganglion cells thickness and to detect the presence of retinal detachment.

Results: Myopia was the most common refractive errors in this study. 183 myopic eyes (95.81%) and 8 hypermetropic eyes (4.19%) 
were diagnosed in this study. The results showed that the maximum degree of myopic subjects were located between 5 to 6 diopters 
(42.08%), while the lowest degree were registered between 13 to 24 diopters (3.82%). The mean age and standard deviation (SD) 
for myopic degree were -8.22 (5.04), while hypermetropic degree had 4.32 (1.49).

Conclusions: High refractive errors for instance myopia decrease the thickness of macula and ganglion cells. 
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In the past few decades noted that people who were diagnosed with high myopic refractive errors are more liable to retinal detach-
ment (RD) complications. In this regards, our study aimed to investigate how high refractive errors particularly high myopia influences 
on the incidence of retinal detachments. 

Retinal detachment (RD) refers to separation of the neurosensory retina (NSR) from the retinal pigment epithelium (RPE). This 
results in the accumulation of subretinal fluid (SRF) in the potential space between the NSR and RPE (Kanski, 2016). RD its can occur at 
any age, but it is more common in people over age 40. It affects men more than women and Whites more than African Americans. (Loew-
enstein, 2002).

Introduction
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(Bowling, 2016) has reported that symptoms of RD may include a sudden or gradual increase in either the number of floaters, which 
are little “cobwebs” or specks that float about in the field of vision and/or light flashes in the eye. Another symptom is the appearance 
of a curtain over the field of vision and reduction of vision. Retinal detachment is a medical emergency. 

(Ai-Ping Song., et al. 2014) have been showed the total average macular thickness, inner/outer macular thickness, and macular 
volume decreased with increasing myopia/axial length. Meanwhile, Average foveal thickness had negative correlations with refractive 
error, and positive correlations with axial length. Furthermore, Nancy., et al. 2015; have showed the foveal and macular thickness in 
myopia is influenced by the axial length. 

To our knowledge, there was not any study regarding detecting the influence of high refractive errors on the incidence of retinal 
detachment in Sudan. This study has provided normative data of high refractive errors on retinal detachment influences in Sudan as for 
references in Sudan population. Our hope is to impact on the current practice especially in evaluation and treatment of retinal detach-
ments among populations and consequently on knowledge.

This was a cross-sectional study involving one hundred of Sudanese young people aged 16 to 28 years old; 41 males and 59 females. 
This study was conducted in the refraction clinic of Makkah Eye Complex, Sudan from May 2016, until November 2016, according to the 
Declaration of Helsinki. The study protocol was approved by the Research and Ethics Committee, School of optometry science, Univer-
sity of Anileen and conformed to the provisions of the Declaration of Helsinki. Written informed consent was obtained from all parents 
in both groups before participation of their child. 

A special data form was designed for data collection including gender, age, visual acuity, refraction, A-Scanning and OCT Scanning. 
Subjects between 16 to 28 years and had myopic, Hypermetropic, and astigmatism ≤ 0.50 were included in this study. On the other hand, 
subjects who had traumatic RD or systemic diseases and astigmatism > 0.5D were excluded from this study. If the subjects had ≤ 0.50 
Astigmatism, the degrees were directly added to the spherical power. 
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Projected Snellen’s visual acuity test chart (E) was used to examine the patient visual acuity, A/B Scan was used to measure the axial 
length, and Optical coherence tomography (OCT) was used to measure the retinal macula and ganglion cells thickness.

Figure 1 shows the subject’s gender. Majority of them were female and represented 59%. Meanwhile, Table 1 shows the age of sub-
jects’ distributions, the majority of them were between 21 to 24 and represented (47%) of the total subjects. 

Materials and Methods

Results

Age Frequency Percentage

16-20 15 15 %
21-24 47 47 %
25-28 38 38 %
Total 100 100 %

Table 1: Distributions of subject’s age.
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Figure 1: Subjects Gender.

Table 1 shows the refractive errors. 183 myopic eyes and 8 hypermetropic eyes were recruited in this study. Concurrently, Table 2 
shows the common refractive errors in this study. Myopic subjects had registered the maximum percentage (95.81%), while Hyperme-
tropic subjects registered (4.19%) of total subjects. 

Table 2: Type of refractive error (191 eyes).

Table 3 reports the degree of myopia in this study. The results showed that the maximum degree of myopic subjects were located 
between 5-6 diopters (42.08%), while the lowest degree were registered between 13 to 24 (3.82%). The mean age and standard devia-
tion (SD) for myopic degree were -8.22 (5.04), while Table 4 reports hypermetropic degree had 4.32 (1.49). 

Refractive error Frequency Percentage

Myopia 183 95.81%
Hypermetropia 8 4.19%
Total 191 100%

Myopia Frequency Percentage

 1-4 70 38.25 %
5-8 77 42.08 %
9-12 29 15.85 %
13-24 7 3.82 %
Total 183 100 %
Maximum -0.75
Minimum -24.00
Mean -8.22
STD 5.04

Table 3: Degrees of myopia.
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Table 5 shows the relation between myopia degree with axial length, macular thickness and ganglion thickness. This table showed 
that axial length was significantly difference in myopic subjects (p = 0.00), and a Pearson correlation was -0.716. Means that direct re-
lationship between myopia and axial length, while inverse relationship between myopia and macular thickness and ganglion thickness. 
This relationship were statistically significant difference (p = 0.00). 

Table 6 shows the distribution of eyes axial length. Axial length was distributed between 19 and 32. Axial length was shorter in 
38.74 of total subjects with mean and standard deviation (SD) 24.12 (1.90).

Hypermetropia Frequency Percentage

 <4D 4 50 %
≥ 4D 4 50 %
Total 8 100 %
Maximum +2.50
Minimum +6.50
Mean 4.32
STD 1.49

Table 4: Degree of hypermetropia.

183 Myopic eyes Pearson Correlation 
(2-tailed)

P-Value

*Axial length -0.716** 0.00
*Ganglion thickness 0.523** 0.00
*Macular thickness 0.699** 0.00

Correlation is significant at the 0.01 level (2-tailed).

Table 5: Relation between myopia degree with axial length, macular 

thickness and ganglion thickness.

Axial length Frequency Percentage

19-23 74 38.74 %
23-24 61 31.94 %
25-32 56 29.32 %
Total 191 100 %
Minimum 19
Maximum 32
Mean 24.12
STD 1.90

*Normal axial length is between 23-24.

Table 6: The distribution of eyes axial length.
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In this clinic-based sample, we present new data for high refractive errors in Sudanese young populations. Our study was aimed to 
measure the relationship between high refractive errors and RD incidences. 191 eyes were included in this study and they aged were 
ranged between 12 and 28 years with mean age (23.02 ± 3.11). Majority of our subjects’ data were located under high myopia refrac-
tive error.

We found females represented (59%) and males (41%), this result was in consistent with Macky and Coney (2000), who reported 
that the higher incidence of myopia and hypermetropia most common in female rather than males.

Inverse relationship has been found between the degree of myopia and the macular thickness. This relationship were statistically 
significant difference (p = 0.00) this result was in agreement with (Zhao, 2016). Concurrently, Inverse relationship had been found 
between the myopic error and the ganglion cells thickness with P value <0.01, this means when the myopia increased the ganglion 
cells thickness decreased. Our results data were consistent with study of Yao Hsu (2014) who reported that the ganglion thickness 
influenced in high myopic subjects.

With reference to the table 7. All the one hundred subjects showed a thinner macular thickness with mean and standard deviation 
(SD) 220.06 (17.44), furthermore in table 8 majority of had had thinner thickness of ganglion cells (64.74%), with mean and standard 
deviation (SD) 77.03 (6.61).

Macular thickness Frequency Percentage

< Normal 183 100 %
Normal 0 0.00 %
> Normal 0 0.00 %
Total 183 100%
Minimum 150
Maximum 242
Mean 220.06
STD 17.44

Ganglion cell thickness Frequency Percentage

< Normal 2 1.10 %
Normal 81 44.26 %
> Normal 100 54.64 %
Total 183 100 %
Minimum 62
Maximum 91
Mean 77.03
STD 6.61

*Normal macular thickness is 280.

*Normal macular thickness is between 68 and 74.8.

Table 7: The distribution of Macular thickness (myopic patient).

Table 8: The distribution Ganglion cell thickness (myopic patient).

Discussion
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In contrast, no relationship had been found between hypermetropia and macular thickness and ganglion cells. We expected these 
results in our study due to small number of hypermetropic subjects. Our study didn’t show any case of retinal detachment. We believe 
that this is another issue that needs further evaluation in the high hypermetropic subjects. The use of newer technology and software 
is expected to contribute to new knowledge that brings impact to the clinical practice.

Strong direct relationship had been found between the axial length and the myopic error (P < 0.01). Our results was compatible 
with (Nancy., et al. 2015).

We found in our study females had thinner macular thickness than males and this data result agreed with Ai-Ping Song (2014).

In conclusion, high myopic subjects’ macular thickness and ganglion cells have decreased with the increasing of myopic error. On 
the other hand, Females have thinner macular thickness compared to males.
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