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Abstract

Aim of the study was to study ocular biometric measurements in children with refractive errors in the
age group of 6 -18 years.

Materials and Methods: consists of study conducted among 63 children (106 eyes) attending out-patient
department of ophthalmology of Rajarajeswari medical college Hospital, Bangalore with aim to study
ocular biometric measurements in children with refractive errors in the age group of 6 -18 years during
April 2023 to September 2024 after the permission of IEC. Each child underwent detailed ocular
examination, visual acuity assessment and cycloplegic refraction. Participants were stratified into
emmetropia, myopia and hypermetropia groups. Ocular biometrics were assessed using the IOLMaster
700.

Conclusion: In our study, myopia is the most common refractive error. In children aged 6 — 18 years, AL
and ACD make the greatest contribution to refractive errors. CC and LT are not determining factors of
refractive errors.

Keywords: Ocular biometric measurements, refractive errors, Axial length, Anterior Chamber Depth,
Lens thickness, Corneal Curvature, Spherical equivalence.

Introduction Overall, the eye of the new born is hypermetropic.

Refractive errors (RE) are one of the leading causes
of visual impairment worldwide, especially in
children, with myopia being the most prevalent
refractive error in the world. School aged children
constitute a particularly vulnerable group where
uncorrected refractive error can have an impact on
learning capability and educational potential.

The infant eye then undergoes rapid growth in the
first few years and the degree of hypermetropia
reduces gradually. Throughout childhood and
adolescence, the eye grows in such a way that the
distribution of refractive errors shifts from
emmetropia (with most children being emmetropic
or mildly hypermetropic at earlier ages) towards
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myopia.' It has been demonstrated that an increase
in the axial length (AL) of the eyeball is the
principal morphological factor related to myopia
for its progression in children®**and vice versa that
short AL is the main morphological factor related
to hypermetropia®. In most of the reports, AL is the
most important components in relation to refractive
errors.>’

Methodology

Patient consenting for the study and procedure with
refractive error belonging to age group 6 to 18
years were included in the study. Patients with
congenital or acquired anterior or posterior
segment diseases and children with history of
ocular surgery, trauma or any long-term ocular
medications were excluded from this study. All
subjects underwent a detailed ocular examination.
Anterior segment would be first assessed by a torch
light followed by a slit lamp examination. Visual
acuity measurement would be done by a Snellen’s
chart, (or E chart or picture chart). It would be
followed by a cycloplegic refraction test after
instilling Cyclopentolate eye drops. After 1 hour,
pupils will be assessed to see if fully dilated. If fully
dilated, the child would be subjected to manual
retinoscopy, which is done using a Keeler’s
retinoscope. Following this, a detailed dilated
fundus examination would be also done using an

indirect ophthalmoscope. Measurement of ocular
biometrics will be performed after the above-
mentioned tests and procedures. Biometric
readings like axial length (AL), anterior chamber
depth (ACD), lens thickness (LT) and corneal
curvature (CC) would be measured using IOL
Master 700 and documented. In the next visit (after
1 week) child will be undergoing subjective
refraction and then the type of refractive error along
with the spherical equivalence would be calculated.
The sample will be selected according to the
refractive error and will be divided into 3 main
groups of: emmetropic eyes (as control), myopic
eyes and hypermetropic eyes. Emmetropia is
defined as the presence of a Spherical equivalence
(SE) between +0.75 D to —0.25 D. The myopic
group will be further categorized into 3 subgroups
according to the magnitude of spherical
equivalence: low (SE of -0.5D to -3D), moderate
(SE of -3.25D to -6D) and high (SE of more than -
6D). Finally, the total no of eyes studied will be
correlated with their ocular biometry.

Results

Study included total 63 study participants and 106
eyes. They were divided in three group.

1. Emmetropic group (n=41)

2. Myopic group (n=45)

3. Hypermetropic group (n=20)

Figure 1: Distribution of study participants according to emmetropia,
myopia, hypermetropia
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Figure 1 shows that 36.7%, 32.1%, 4.7%, 5.7%, 18.9% study participants noted with Emmetropia, Low
Myopia, Moderate Myopia, High Myopia, Hypermetropia respectively.
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Figure 2: Age Distribution

m6to9 m10to13 = 14to18

Figure 2 shows that 36.8%, 40.6%, 22.6% study participants belonged to age group 6-9, 10-13, 14-18 years
respectively. Mean age was 10.5 years.

Table 1: Mean value of parameter of ocular biometrics according to different levels of refractive errors

Parameter of RE Parameter of ocular biometrics

SE (D) AL (mm) ACD (mm) LT (mm) CC (D)
Emmetropia +0.50+0.21 22.34+0.66 3.45+0.22 3.54+0.18 43.9+1.1
Low Myopia -1.40+0.79 23.5+0.18 3.28+0.35 3.6+£0.2 44.0+1.5
Moderate Myopia -4.2+0.8 23.8+1.4 3.33+0.2 3.30+0.7 44.7+0.5
High Myopia -9.4+1.9 25.9+0.4 3.5+0.3 3.7+0.3 44.6+0.6
Hypermetropia 1.68+0.6 22.1+0.6 3.1+0.2 3.4+0.3 43.9+0.9

Table 1 summarizes the mean ocular biometric measurements such as SE, AL, ACD, LT and CC at different
levels of refractive error. Highest mean value of AL, ACD, LT noted in High Myopia, where CC noted in
moderate myopia respectively. Lowest mean value of ACD in low myopia, LT in hypermetropia, CC in
emmetropia & hypermetropia.

Table 2: Mean value of parameter of ocular biometrics

Parameter Mean + SD

AL 2293+ 1.1 mm
ACD 3.324+0.25 mm
LT 3.54 +£0.22 mm
CC 43.68+2.66 D

Table 3: Correlation between Spherical Equivalence and Axial length

Parameter of RE Axial length (in mm)
Correlation Coefficient (p) | P value (p)
Emmetropia -0.18 0.26
Low Myopia 0.08 0.65
Moderate Myopia 0.97 0.03
High Myopia 0.85 0.03
Hypermetropia 0.18 0.44
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Table 4: Correlation between Spherical Equivalence and Anterior Chamber Depth

Parameter of RE Anterior Chamber Depth (in mm)
Correlation Coefficient (p) | P value (p)
Emmetropia -0.81 <0.001
Low Myopia -0.43 0.011
Moderate Myopia -0.88 0.049
High Myopia 0.77 0.073
Hypermetropia 0.4 0.081

Table 5: Correlation between Spherical Equivalence and Lens Thickness

Parameter of RE Lens Thickness (in mm)
Correlation Coefficient (p) | P value (p)
Emmetropia 0.02 0.90
Low Myopia -0.32 0.065
Moderate Myopia 0.86 0.062
High Myopia 0.80 0.056
Hypermetropia 0.22 0.351

Table 6: Correlation between Spherical Equivalence and Corneal Curvature

Parameter of RE Corneal Curvature (in D)
Correlation Coefficient (p) P value (p)
Emmetropia -0.096 0.55
Low Myopia -0.31 0.07
Moderate Myopia 0.87 0.06
High Myopia 0.89 0.17
Hypermetropia 0.41 0.07

Spearman’s correlation gives the following results:

e SE and AL: Significant correlation was drawn
between SE and AL with moderate myopes
(p=0.97, P=0.03) and high myopes (p=0.85,
P=0.03). [Table 3]

e SE and ACD: SE was significantly correlated
to ACD in emmetropic (p= -0.81, P<0.001),
low myopic (p=-0.43, P=0.011) and moderate
myopic groups (p=-0.88, P=0.049). [Table 4]

e No correlation was found between SE and LT
[Table 5], nor between SE and CC [Table 6]
(p>0.05).

Discussion

The prevalence of myopia among Indian children
has steadily increased in the past two decades. The
present study reports a 16.6% prevalence, which is

consistent with the recent Indian studies'®!!. It has
been demonstrated that for the progression of
myopia, an increase in the AL of the eyeball is the
principal morphological factor related to it in
children, and similarly, shorter AL is the main
morphological factor which is related to
hypermetropia'?>. Present study observed that
highest number of participants (40.6%) belonged to
age group 10 to 13 years followed by 6 to 9 years
(36.8%) and mean age was 10.5 years. A study
done by Thanusree P et al'? noted the mean age was
8.7 years which is lower than the present study,
where study done by Kavitha V et al'* mentioned
the mean age was 12.4 years. A study done by
Gopalkrishanan A et al'* noted the mean age was
10.2 years which is similar to present study. Present
study found that the mean of axial length (AL),
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anterior chamber depth (ACD), lens thickness
(LT), corneal curvature (CC) was 22.93 mm, 3.32
mm, 3.54 mm, 43.68 D respectively. A study done
by Thanusree P et al'? noted the mean AL, ACD,
LT, and CC of the whole sample were 22.75 mm,
3.38 mm, 3.59 mm, and 43.94 D respectively.
Present study observed that highest number of
study participants (36.7%) noted with emmetropia
followed by low myopia (32.1%) & hypermetropia
(18.9%). Present study observed the mean value of
Spherical equivalence was -0.65D and highest
number of participants (36.7%) belonged to
Spherical equivalence group -0.5 to +0.5 D
followed by -3.25 to -0.5 (32.1%) & > 0.5 (18.9%).
A study done by Thanusree P et al'% noted the mean
value of Spherical equivalence was -1.06 D which
is not comparable with the present study. Present
study observed that the mean ocular biometric
measurements such as SE, AL, ACD, LT and CC at
different levels of refractive error. Highest mean
value of SE noted in Hypermetropia, and of AL,
ACD, LT noted in High Myopia, where CC noted
in moderate myopia respectively. Lowest mean
value of SE noted in high myopia, AL in
hypermetropia, ACD in low myopia, LT in
hypermetropia, CC in  emmetropia &
hypermetropia respectively. Previous reports such
as Warrier S et al® discussed about having a longer
AL and ACD in myopes and reverse in hyperopes,
which is in accordance with our results. One of the
findings in our study is a higher LT in hyperopes,
which can be explained by a hyperope
accommodating more to focus an image, which
causes lens to thicken, and subsequently leading to
a lesser ACD. A study done by Thanusree P et al'?
observed that AL, ACD significantly increased at
higher levels of myopia respectively and
hypermetropes had the lowest. LT was the highest
for hypermetropes and high myopes. Garner LF et
al'® and Jiang BC et al'® also noted that the AL was
the most important components in relation to
refractive errors. Bhardwaj V et al'’ conducted a
study at Jaipur on 480 eyes with subject’s ages
ranging from 0 to 60 years to find out the role of
AL and ACD in refractive status of the eye in
different age groups. And the study concluded that

myopes have a longer AL and hypermetropes tend
to have shorter AL when compared to that of
emmetropes. One of the findings in our study is a
higher LT in hyperopes which can be explained by
a hyperope accommodating more to focus an image
which causes lens to thicken and subsequently
leading to a lesser ACD. Hashemi H et al'®
conducted a cross-sectional, population-based
study with large sample size at Iran, to investigate
the association between ocular biometrics with
different levels of refractive error in age group of
40—64 years. The study revealed that corneal power
and AL make the greatest contribution to SE in high
hypermetropia and high myopia. In their study
found that corneal power increased at higher levels
of myopia and decreased at higher levels of
hyperopia; but no such correlation was found in our
study between AL and CC. The role of cornea in
the appearance and progression of refractive errors
has been the subject of study since years. A study
done by Kavitha V et al'® observed the significant
difference between the four groups (emmetropia,
hypermetropia, myopia, and astigmatism) for the
parameters spherical equivalent (SE), axial length
(AL), anterior chamber depth (ACD), and lens
thickness (LT). The mean central corneal thickness
(CCT) was not significantly different between the
four groups. Present study observed statistically
significant highly positive correlation between
moderate myopia and lens thickness and
statistically insignificant correlation found with
other parameters. Present study observed
statistically ~ significant moderately negative
correlation between emmetropia and corneal
curvature and statistically insignificant correlation
found with other parameters. These findings are
correlate with the study done by Thanusree P et
al'>. A study done by Gopalkrishanan A et al'*
observed a significant increase in axial length and
anterior chamber depth and a decrease in lens
thickness and corneal curvature with increasing age
among Indian children, consistent with previous
study done by Hashemi H et al'®.
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Conclusion

Present cross-sectional study conducted among 63
children (106 eyes) attending outpatient
department of ophthalmology of Rajarajeswari
medical college Hospital, Bangalore with aim to
study ocular biometric measurements in children
with refractive errors in the age group of 6 -18
years. In our study, myopia is the most common
refractive error. In children aged 6 — 18 years, AL
and ACD make the greatest contribution to
refractive errors. CC and LT are not determining
factors of refractive errors. The present study is a
valuable information of ocular biometry
parameters among school children. The findings of
this study could be applied in future studies aimed
at understanding risk factors for myopia among
Indian children. In the future, further longitudinal
prospective studies can validate whether ocular
biometric parameters can serve as early risk
indicators for refractive errors and vision
threatening diseases.
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