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Choroidal thickness in different degrees of myopia

Abstract

Purpose: The purpose of the study was to measure the effect of dioptric power on choroidal
thickness in myopic subjects.

Methods: A comparative cross sectional study design was conducted in myopic subjects.
Fifty-one patients were included (20 female and 31 male). Purposive sampling technique
was used to collect the data. Data was gathered by using instruments Optical coherence
tomography and data was analyzed by using statistical test one-way anova in SPPS version
22.

Result: Fifty-one myopic patients were examined. Out of which17 individuals were mild
myopic with dioptric power of (-1 to -2D), 17 was moderate myopic with dioptric power of
(-3 to-4D) and 17 were high myopic with dioptric power of (-5to -6D). Choroidal thickness
was measured by enhanced depth optical coherence tomography. There was a statistically
significant correlation between choroidal thickness and dioptric power. Choroidal thickness
at fovea with decreased significantly (p value 0.001) with the increase in dioptric power.

Conclusion: While calculating the retinal choroidal thickness, dioptric power has been
considered as an important variable. There is a significant decrease in the choroidal
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thickness as dioptric power increases.
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Introduction

Myopia is one of the refractive defects that are common in children
globally. It is estimated that one billion myopes across the globe will
face the threat of suffering complications by the year 2050 because of
their condition.">* Choroid, the term is based on the old Greek: korio-
aydez, korio (khorio): a membrane enwrapping the fetus, and aydez
(eides): that looks like. This word in Latin translates to network. The
choroid receives more than 95 percent of the ocular blood supply and
takes about 70 percent of the blood supply, compared to the retina.? The
choroid is the main supplier of metabolic exchange to the avascular
fovea and the outer retina, retinal pigment epithelium (RPE), and
perhaps the prelaminar optic nerve. The inner parts of photoreceptors
are full of mitochondria and are the tissues that necessitate the greatest
amount of oxygen per weight unit.* The choroid is the most vascular
part of the body which underpins the retina, the most metabolically
active tissue. Due to this aspect, choroid is an essential part of the
visual system which is highly susceptible to alteration and contraction
in severely short-sighted eyes. The chapter begins by providing an
introduction to embryology, anatomy and physiology of the choroid.
Procedures of imaging choroid are discussed. Two conditions of the
choroid associated with the extreme myopia and which can be viewed
and measured using these imaging techniques are myopic choroidal
thinning and myopic choroidal atrophy. Additional abnormalities
are mentioned, such as focal choroidal excavation and peripapillary
intrachoroidal cavitation. Prospects for future research are suggested.’

As modern optical coherence tomography modalities have been
developed, specifically the development of depth imaging and swept-
source OCT, it has become substantially easier to study the choroid
in vivo on a fine scale. The choroidal thickness is also becoming
recognized as an effective measure of structural and vascular
alterations of the myopic eye. Research findings indicate that in the
progression of myopia with an increment of the axial length, the
choroid becomes increasingly thinner.® The recent literature shows
that in addition to the thinning of the choroid, myopia is associated
with the changes in the choroidal blood flow and vascular density,

which potentially can diminish the level of metabolic support to the
outer retina.”® In addition, the posterior part of the highly myopic
eyes has undergone notable structural alterations, which impact
the choroid, sclera, as well as the retina.” According to comparative
studies, choroidal thinning begins at an early stage during myopia,
and becomes increasingly severe with the increase of refractive error,
and the length of the axial.'*!" Recent research also provides some
evidence that retinal and choroidal thickenings decrease significantly
with severity of myopia, which is why the observation of the choroidal
changes is crucial in a patient with myopia.'>!314

Though there is accumulating evidence, there is still no data that
directly compares choroidal thickness under varying levels of myopia
in the same population. This is why the current study will aim at
measuring the choroidal thickness in the eyes with different levels of
myopia and also to determine how it relates to the refractive error and
axial length (Figure 1).!516
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Choroidal thickness in different degrees of myopia

Materials and methods

This comparative cross-sectional study was conducted over nine
months. A total of 51 patients diagnosed with 17 mild, 17 moderate,
and 17 high myopias. They were selected through purposive sampling
techniques. Informed consent was obtained from all participants
prior to enrollment. Patients were excluded if they had any ocular
surface disease pathological myopia and different age groups. Other
exclusion criteria included the use of other medication and anterior or
posterior eye abnormalities and surgery. Data was gathered by using
instruments Optical coherence tomography and data was analyzed by
using statistical test one-way anova in SPPS version 22.
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enhanced depth optical coherence tomography. Choroidal thickness
and the degree of myopia were compared and analyzed by one way
anova statistical test. There was a statistically significant correlation
between choroidal thickness and dioptric power. Choroidal thickness
decreases in different degree of myopia with mean (302,266,216
respectively). Choroidal thickness at fovea with decreased significantly
(p value 0.001) with the increase in dioptric power (Table 1) (Table
2) (Figure 2).

Table I Demographic data between male and female

Number of patients Male Female
51 31 21

Results Table 2 Demographic data of mild, moderate myopia, and high myopia
Fifty-one myopic patients were examined in which 31 male and 21 Number
female was included. Out of which17 individuals were mild myopic of Mild (-1 to -2) Moderate myopia  High myopia
with dioptric power of (-1 to -2D),17 was moderate myopic with patients (-3 to-4) (-5 to -6)
dioptric power of (-3 to-4D) and 17 were high myopic with dioptric 5| 17 17 17
power of (-5 to -6D). Choroidal thickness was measured by the
Descriptive
Choroidal thickness in micrometer
N Mean | Std Deviaon | Std.Emor | %% Confidence Interval forMean | Minimum | Maximum
Lower Bound | Upper Bound
Mid myopia-1 to-2D) 17 30208 2175 5.5 2035 3 X7 £
Moderate myopia(-3to-4 D) | 218 20834 4%6 2567 276,68 20 Pl
High myopia(-5to-6D) 7l 21628 1.3 5112 2533 2126 179 N
Total 51| 26151 41312 5.785 24989 27313 179 34

Figure 2 Descriptive of choroidal thickness in micrometer.

Discussion

This study showed that the with increase in dioptric power of eye
corneal thickness decreased. In previous study only high myopic
eyes choroid thickness compared with normal eyes at all locations of
macula(all P<0.001).comprehensive meta-analysis, of study showed
that in the Chinese individuals, thickness in high myopic eyes was
decreased than that of normal eyes.'?In this study mild moderate and
sever myopic patients were included Choroidal thickness decreases
in different degree of myopia with mean (302,266,216 respectively).
Choroidal thickness at fovea decreased significantly (p value 0.001) in
high myopes. In previous study the thickness of the choroid decreases
with an increase in degree of myopia and axial length. There was a
significant relationship between the choroidal thickness with high
mypoes (p < 0.05) and high axial length (p <0. 05).'” This work give
us clues for further investigation of the pathophysiological changes
of myopic eyes and provide us a scientific basis for early detection of
disease and treatment of myopia progression. Others investigating the
correlation between city scan and myopia can also form a reference
for developing myopia treatment plans. All these early detection and
treatment plans will help slow down myopia’s progression.'® In this
study by measuring the choroidal thickness we can control the myopia
earlier. Early treatment can reduce the chance of choroidal damage

because choroidal layer of eye is very important to nourish the eye.
So in further studies we should compare the choroidal thickness in
different degree of myopia, different age group, different axial length
and also compare with normal age groups. All of these comparisons
will help us to manage the myopia progression and early treatment
plans (Figure 3).
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Figure 3 Graph between mean choroidal thickness in micrometer and degree
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Conclusion

While calculating the retinal choroidal thickness, dioptric power
has been considered as an important variable. There is a significant
decrease in the choroidal thickness as dioptric power increases. Earlier
detection of choroidal thickness in myopic patients can decrease the
risk of progression of disease.

Acknowledgments

None.

Conflict of interests

The authors declare that there are no conflicts of interest.

Funding

No funding or sponsorship was received for the conduct of this
study.

References

1. Smith MJ, Walline JJ. Controlling myopia progression in children and
adolescents. Adolescent Health Med Ther. 2015;6:133-140.

2. Mahsud H, Wazir MI, Saleem MW, et al. Refractive errors in adults stud-
ied at a teaching hospital. Gomal J Med Sci. 2015;13(4).

3. Verkicharla PK, Kammari P, Das AV. Myopia progression varies with age
and severity of myopia. PLoS One. 2020;15(11):¢0241759.

4. Xiaoli L, Xiangyue Z, Lihua L, et al. Comparative study of relative peri-
pheral refraction in children with different degrees of myopia. Front Med.
2022;9:800653.

5. Entezari M, Karimi S, Ramezani A, et al. Choroidal thickness in healthy
subjects. J Ophthalmic Vis Res. 2018;13(1):39-43.

6. Wu Q, Chen Q, Lin B, et al. Relationships among retinal/choroidal thick-
ness, retinal microvascular network and visual field in high myopia. Acta
Ophthalmol. 2020;98(6):¢709—714.

Copyright:

©2025 Nasir ecal. 114

. Mrejen S, Spaide RF. Optical coherence tomography: imaging of the cho-

roid and beyond. Surv Ophthalmol. 2013;58(5):387-429.

. Spaide RF. The choroid. In: Pathologic Myopia. Cham, Switzerland:

Springer International Publishing; 2021:139-159.

. YeJ, Shen M, Huang S, et al. Visual acuity in pathological myopia is cor-

related with the photoreceptor myoid and ellipsoid zone thickness and af-
fected by choroid thickness. Invest Ophthalmol Vis Sci. 2019;60(5):1714—
1723.

. Li X, Li C, Zheng K, et al. Choroidal thickness and high myopia: a cross-

-sectional study and meta-analysis. BMC Ophthalmol. 2015;15:157.

. Zhang Y, Liu R, Li Y, et al. Association of choroidal thickness and bloo-

d-flow features with asymmetric axial lengths in children with unilateral
myopic anisometropia. BMC Ophthalmol. 2024;24:161.

. Wang X, Kong X, Jiang C, Qu J. Choroidal thickness and choriocapillaris

vascular density in myopic anisometropia. Eye Vis (Lond). 2021;8(1):48.

. Fang Y, Yokoi T, Nagaoka N, et al. Advances in myopia research: anato-

mical findings in highly myopic eyes. Eye Vis (Lond). 2020;7:45.

. Read SA, Collins MJ, Vincent SJ, et al. Choroidal thickness profiles in

myopic eyes of young adults. Invest Ophthalmol Vis Sci. 2015;60(1):62—
71e2.

. Kaya M, Teberik K. Retinal and choroidal thickness in patients with high

myopia without maculopathy. Pak J Med Sci. 2017;33(6):1438-1443.

. Zhao W, Liu X, Zhang X, et al. Structural changes in the retina and cho-

roid in patients with different degrees of myopia. Eye Vis (Lond). 2024.

. Muhiddin HS, Mayasari AR, Umar BT, et al. Choroidal thickness in cor-

relation with axial length and myopia degree. Vision. 2022;6(1):16.

. Yang X, Zhang J, Liang Y. Correlation between choroidal thickness and

the degree of myopia. Technol Health Care. 2024;32(6):5065-5080.

Citation: Nasir A, Nasir Z, Zahra SS, et al. Choroidal thickness in different degrees of myopia. Adv Ophthalmol Vis Syst. 2025;15(3):112—114.

DOI: 10.15406/a0vs.2025.15.00497


https://doi.org/10.15406//aovs.2025.15.00497
https://pubmed.ncbi.nlm.nih.gov/26316834/
https://pubmed.ncbi.nlm.nih.gov/26316834/
https://doaj.org/article/ad3ac34a80c94b8182d8eafbd5b47e3c
https://doaj.org/article/ad3ac34a80c94b8182d8eafbd5b47e3c
https://pubmed.ncbi.nlm.nih.gov/33216753/
https://pubmed.ncbi.nlm.nih.gov/33216753/
https://pubmed.ncbi.nlm.nih.gov/35360714/
https://pubmed.ncbi.nlm.nih.gov/35360714/
https://pubmed.ncbi.nlm.nih.gov/35360714/
https://pubmed.ncbi.nlm.nih.gov/29403588/
https://pubmed.ncbi.nlm.nih.gov/29403588/
https://pubmed.ncbi.nlm.nih.gov/32030900/
https://pubmed.ncbi.nlm.nih.gov/32030900/
https://pubmed.ncbi.nlm.nih.gov/32030900/
https://pubmed.ncbi.nlm.nih.gov/23916620/
https://pubmed.ncbi.nlm.nih.gov/23916620/
https://link.springer.com/book/10.1007/978-3-030-74334-5
https://link.springer.com/book/10.1007/978-3-030-74334-5
https://pubmed.ncbi.nlm.nih.gov/31013344/
https://pubmed.ncbi.nlm.nih.gov/31013344/
https://pubmed.ncbi.nlm.nih.gov/31013344/
https://pubmed.ncbi.nlm.nih.gov/31013344/
https://pubmed.ncbi.nlm.nih.gov/26138613/
https://pubmed.ncbi.nlm.nih.gov/26138613/
https://link.springer.com/article/10.1186/s12886-024-03616-1
https://link.springer.com/article/10.1186/s12886-024-03616-1
https://link.springer.com/article/10.1186/s12886-024-03616-1
https://pubmed.ncbi.nlm.nih.gov/34857053/
https://pubmed.ncbi.nlm.nih.gov/34857053/
https://pubmed.ncbi.nlm.nih.gov/32905133/
https://pubmed.ncbi.nlm.nih.gov/32905133/
https://pubmed.ncbi.nlm.nih.gov/25896460/
https://pubmed.ncbi.nlm.nih.gov/25896460/
https://pubmed.ncbi.nlm.nih.gov/25896460/
https://pubmed.ncbi.nlm.nih.gov/29492074/
https://pubmed.ncbi.nlm.nih.gov/29492074/
https://www.nature.com/articles/s41598-024-82142-y
https://www.nature.com/articles/s41598-024-82142-y
https://pubmed.ncbi.nlm.nih.gov/35324601/
https://pubmed.ncbi.nlm.nih.gov/35324601/
https://pubmed.ncbi.nlm.nih.gov/39520158/
https://pubmed.ncbi.nlm.nih.gov/39520158/

	Title
	Abstract 
	Keywords
	Introduction  
	Materials and methods   
	Results 
	Discussion 
	Conclusion 
	Acknowledgments 
	Conflict of interests
	Funding 
	References 
	Figure 1 
	Figure 2 
	Figure 3
	Table 1 
	Table 2

