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Abstract

¢ AIM: To present incidence, types and determinants of
retinal degeneration among children with myopia of =3
diopter (D).

e METHODS: This case series type of study was
conducted during 2010-2011 at an eye hospital in Western
Maharashtra, India. Children with high myopia were
interviewed to record history of myopia in family
members and to collect demographic information.

Optometrist evaluated visual and refractive status of each
eye. Ophthalmologist examined eyes of children to assess
central and peripheral retinal changes. We calculated
percentage proportion of eyes with central and peripheral
retinal degeneration. We also reviewed the association of
family history of myopia, sex, age, religion and grade of
myopia with retinal changes. We performed univariate &
multivariate analysis.

¢ RESULTS: Eight hundred and forty - seven eyes of 499
children were examined with myopia of = 3 D. In 150
eyes [17.7% (95% confidence interval 15.4-20.4)], we
found vitreo - retinal degenerative changes. The rate of
macular degeneration, posterior scleral staphyloma,

lattice degeneration was 2. 0%, 4. 6% and 18%

respectively. Axial length of more than 24 mm was
significant risk factor ( Adjusted Odd’s Ratio = 3. 88) of
vitreo retinal degeneration in eyes with myopia of more
than 5 D. The compliance of visual aid was 58.4%. There
were 8.8% of the 499 children’s vision was less than 6/60
and they could benefit from low vision care.

¢ CONCLUSION: Nearly one fifth of eyes with myopia had
vitreo retinal degeneration. High myopia had less vitreo
retinal degeneration of serious consequences. Detailed
retinal examination of eyes with myopia should be carried
out periodically.
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INTRODUCTION
Myopia is a type of refractive error in which distant vision is
blurred due to the longer axial length of the eyeball or a steep

. . 1
curvature along its refractive surfaces'".

The prevalence of
myopia in children is rising’. Fortunately, this defect can be
corrected with concave spectacles, contact lenses or by

High myopia is often
[4]

performing refractive surgery ’ .
associated with changes in the posterior segment . This can
cause a serious sight threatening complication called retinal
detachment. As this complication usually occurs in young
adults, the economic burden of retinal detachment due to
myopia tends to be high. Although, prophylactic management
of retinal detachment in children with high myopia could be
cost effective, its clinical significance is still debatable"’.
Nevertheless, early detection of myopic degeneration is useful
in identifying high risk groups and closely monitoring them.
Literature has documented few studies related to this

71 To our knowledge, such research among children of

issue
Indian subcontinent has not been undertaken. In children,
myopia is usually progressive. Those exhibiting moderate
myopia at younger ages are likely to have high myopia in late
teenage years ' . Peripheral retinal degeneration in the eyes of
children with moderate myopia show that 10% of them could
develop retinal detachment when they become 40 to 60y
old™’.

for timely detection.

Hence, such changes should be monitored regularly

Ours is a tertiary eye care unit with community ophthalmology

subspecialty. Vision screening of school — children is

periodically undertaken. The eye care — providers were
concerned about rising trend of high myopia. Serious sight -
threatening complications of high myopia like retinal
detachment could be prevented by prophylactic treatment
mainly of lattice degenerations. In order to ascertain the
situation in Western Indian children, we conducted a study
with the objective of determining the type and frequency of
vitreo — retinal changes in children that had more than 3D
myopia in at least one eye.

MATERIALS AND METHODS

The ethical and research committee of our hospital approved
this study. Informed verbal consent was obtained from each
participant. This study was conducted between Jan. 2010 and
Jul. 2011.

This was a case series type of study. The study population
comprised of children with more than 3D of myopia and had
visited our institute during the study period. If a child had
myopia associated with syndrome or the parents did not give
consent to participate inthe study, he/she was excluded.

To calculate the sample size of our study, we used the

statistical calculator, Open EPI software'".

In a population
of 100000 children with moderate and high myopia, we
assumed that 50% would have degenerative changes'"'. To
have a 95% confidence interval and 5% of acceptable error
margin with a design effect of 2 for our study, we needed a
randomly selected 768 eyes of children with moderate and high

myopia. To compensate for the loss of data, we increased the
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sample by 10% . Thus, the final sample required for our study
was at least 840 eyes. We included all the children with >3D
myopia in our study. The children with syndrome and those
with poor cooperation due to low intelligence quotient (1Q)
(based on their family physician’s report) were excluded from
the study.

The child and his/her parents were interviewed to inquire
about age (range of 9mo to 16y) , gender, religion, history of
myopia in other family members, history of retinopathy of
prematurity and its treatment, history of retinal detachment
and its treatment, use of spectacles, eye symptoms and any
eye surgery performed in the past. If any family member had
myopia, further details were obtained about their relation to
the child.

Two ophthalmologists and two optometrists were our field staff.
To assess the presented and the best corrected visual acuity
(BCVA) for distance, we used Snellen’s illiterate ‘ E’ chart
that was held at six meter distance from the child. If child
could not correctly identify * E’ of the top line, the test was
repeated at a three meter distance. A child’s vision was tested
with his/her spectacles. The anterior segment of the eye was
evaluated using slit lamp bio — microscope ( Appasamy,
India). The retina and optic nerve head were examined using
+90D Volk lens and slit lamp bio—microscope. Medical retina
specialist evaluated peripheral retina by using indirect
binocular ophthalmoscope (Keeler, UK) and a +20D ( Volk,
USA) fundus lens. A slit beam was used to determine the
retinal hole.

The central retinal degeneration were graded as Peripapillary
atrophy ( PPA ),

staphyloma and combination of all of the above. The

macular degeneration and posterior
peripheral retinal degeneration was classified as white without
pressure, white with pressure, lattice degeneration, snail
track and/or combination of all of the above.
The BCVA in the eye was further graded as per the WHO
ICD10 code. If vision was 6/6 to 6/18, it was considered
normal. For vision between 6/24 and 6/60, the eye was
defined to have moderate visual impairment. If the eye showed
vision less than 6/60 and = 3/60, it was defined as a severe
visual impairment. If vision was < 3/60, the eye was
considered as blind'">'. The vision in the fellow eye was better
The children
used 0. 5%

Homeatropine for this purpose. For children of less than two

but not accounted for the present study.

underwent  cycloplegic  refraction.  We
years, we used 1% atropine eye ointment for cycloplegia.
Streak retinoscope ( Heine, Germany ) was used. The
subjective correction was carried out after one week to
determine the BCVA. Children of preverbal age, we used Lea
Paddle to test visual acuity.

Moderate myopia was defined as an eye with 3D to <5D
myopia. High myopia was further graded into 5D to 7D, >7D
to 9D, >9D to 12D, >12D to 15D and >15D. The axial
length of eye ball was measured using ultrasound sonography
‘A’ scan ( Appasamy, India). The length of eye ball was

graded as 16 to 20 mm (mild) , 21 to 24 (moderate) , 25 to
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Table 1  Profile of children with more than 3D myopia
Children with >3D myopia in at least one eye No. Percentage proportion
Gender Boys 272 54.5
Girls 227 45.5
Religion Hindu 421 84.4
Muslim 69 13.8
Other 9 1.8
Family history of high myopia One parent 158 31.7
Both parents 1 0.2
Sibling 16 3.2
Parental relatives 1 0.2
None 323 64.7
Using spectacles Yes 200 40.1
No 299 59.9
Presenting symptoms Dimness of vision 317 63.5
Strabismus 13 2.6
Eye strain 9 1.8
Behavioural changes 2 0.4
No symptom 158 31.7

27 mm (severe), >27 to 32 mm ( profound). The status of
vitreous was graded as posterior vitreous detachment (PVD)
liquefied vitreous, Familial Exudative Vitreoretinopathy
(FEVR) and no abnormality of vitreous.

The data was entered in computer using spreadsheet of
Microsoft Excel® ( Microsoft Inc. , USA ). For continuous
variable like age, we ensured that its distribution was normal.
We calculated the mean and standard deviation of age. For a
qualitative variable, we calculated Odd’s Ratio (OR) and its
95% confidence interval ( CI) with two tailed ‘ P” value. We
also calculated chi-square value, degree of freedom and its
95% CI.

If children with myopia were

found

degeneration with risk of impending retinal detachment, we

to have retinal
applied prophylactic laser to seal the degenerative area. The
identity of child was delinked from other data while analysis to
The
presented in Maharashtra ophthalmology society meeting in
2011.

RESULTS

We examined 847 eyes of 499 children that had more than 3D
Only 200 (40. 1%)

spectacles at the time of their hospital visit. The mean age of

maintain  confidentiality. outcomes of study were

of myopia. children were using
participants was 10. 6y ( Standard deviation 3. 22y, lowest
9mo and highest 16y). The profile of the examined sample is
given in Table 1.

The presented and best corrected visual acuity of eyes with
moderate and high myopia are presented in Figure 1. Despite
spectacles, 52 (6.1% ) eyes had BCVA less than 3/60 while
another 36 eyes (4.3% ) had BCVA 6/60 to 3/60.

X axis: number of eyes The severity of myopia was
analysed (Figure 2). In 118 (13.9% ) eyes, myopia was of
5to 7 D grade. One hundred and fifty (17.1% ) eyes had

myopia of more than 9D.

sbest corrected vision
‘presented vision

6/6 to 6/18[F 499

0 100 200 300 400 500
Figure 1 Presented and the best corrected visual acuity in eyes

of children with moderate and high myopia.

more than 15D, 19
12D to 15D, 25

9D to 12D, 36

7D to 9D, 32

3D to 5D, 551

Figure 2 Severity of myopia in eyes of children with moderate
and high myopia.

The grades of axial length of eyeball among study sample
suggested that 254 (30% ) of eyes had axial length between
24 t0 27 mm and 55 (6.5% ) eyes had axial length of more
than 27 mm. (Figure 3).

The number, percentage proportion and 95% confidence
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Table 3 Risk factors of retinal degeneration in eyes with moderate and high myopia

Vitreo—retinal degeneration

Risk factor

Odd’s ratio 95% confidence Interval

Present Absent
Gender M 100 374
1.4 0.98-1.98
F 60 313
Religion Hindu 143 573
1.66 0.97-3.04
Other 18 114
Family hist f high i Yes 34 205
amily history of high myopia es 0.65 0.43-0.98
No 123 482
Axial length of eyeball <27 mm 33 24
7.39 4.22-12.92
=27 mm 124 666
f i D D 2 44
Grade of myopia 3Dto6 9 6 11.23 7 24-17.42
6.1 D and more 69 43
Compliance of spectacle wear Yes 75 297
1.15 0.81-1.61
No 86 390
Age (y) Mean 10.54 10.55
F=2.09 P<0.001
Standard deviation 2.21 3.21

Table 4 Predictors of central retinal degeneration in eyes with moderate and high myopia

Risk factor Adjusted Odd’s ratio 95% confidence Interval P
Family hist f high i Y 0.23
Ay sty of THEh Tyopia . 0.10-0. 54 0.0007
No 1
Axial length <27 mm 0.51
0.23-1.16 0.11
27 mm and more 1
Myopia 3D to 6D 0.05 »
0.03-0.09 0.05 x 10
6D and more 1
Gende M 1.05
eneer 0.59-1.87 0.87
F 1
Ag 0.97
& 0.89-1.05 0.42
Constant 2.01
00 — myopia, high axial length of globe, gender, age and

57

6
0 : t ' :

16 to 20mm 21 to 24 mm

T
24 to 27mm 27mm and more

Figure 3 Axial length of eyeball of children with moderate and
high myopia.

interval of different vitro retinal degeneration ( including
isolated vitreous and retinal degeneration ) were calculated
(Table 2). All types of vitreo retinal degeneration was noted
in 129 [ (14.3% ), 95% confidence interval 11.9-16.7].
Sight threatening macular degeneration and staphyloma was
noted in 77 (9.1% ) of eyes while lattice degeneration a risk
for retinal detachment was found in 37 (4.4% ) eyes.

We associated presence of vitreo retinal degeneration to risk

factors like, family history of high myopia, severe grade of

1612

compliance of spectacle wear( Table 3).

Of 104 eyes with lattice degeneration, 23 had family history of
high myopia. Among 743 eyes without lattice degeneration,
216 had family history of high myopia. Lattice degeneration
was negatively associated to the family history of moderate and
high myopia. [OR=0.69 (95% CI0.31-1.5) ].

We conducted binominal regression analysis to identify the
predictors of central retinal degeneration in eyes with moderate
and high myopia. More than 6 D myopia and absence of
family history of high myopia were independently associated to
central retinal degeneration ( Table 4).

DISCUSSION

In this study, vitreo retinal (VR) degeneration was found in
14.3% of children with =3D myopia. Axial length, myopia
of > 6D were significant predictors of vitreo retinal
degeneration. High rate of non — compliance of visual aid
(60% ) among children with myopia is a matter of concern.
Children with low vision disability need further assessment to
provide low vision rehabilitation.

The rate of VR degeneration in our study was less than that
reported by I'nitskit et al'"'. Differences in age group and

study population in our and the study in Russia could explain
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this variation in rates of VR degeneration. Lattice type of
peripheral retinal degeneration was noted in 4. 4% of eyes
with myopia. Bansal et al'”’ had reported as high as 33% of
eyes with lattice among <10y old children with myopia of = 6
D myopia. Gozum et al'™ had observed that lattice
degeneration was frequent in the eyes of people of all ages and
with high myopia. But they postulated that the rate of lattice
degeneration increases with the age and the axial length.
Since our series had only children of less than 16y of age and
we excluded cases with syndromes, the rate of lattice
degeneration could be low. Rate of posterior staphyloma and
posterior vitreous detachment in our series was 4. 6% and
2.6% respectively. This was lower than reported in a study in
Turkey'"’.

length and younger age group could be the reason for these

The progressive nature of increases in the axial

differences.

We did not find significant association of VR degeneration and
Perhaps high myopia in our
Absence of

sufficient evidence regarding the presence and exact location

family history of myopia.

population could be due to acquired factors.

of myopia susceptibility gene observed by Young*' and his
proposal for further study matches the findings of our study.
Compliance of spectacle wear was 40. 1% . This was
surprising as their distant vision as presented improved
considerably by giving them the best correction. It may also
be possible that children with progressive myopia, with
frequent change in power of correction cannot afford to procure
spectacles too often and hence they were not using spectacles
when they visited our institution. More frequent vision testing
and provision of affordable refractive services could improve
non compliance.

Sight threatening peripheral retinal degeneration can be

This has shown
[4].

treated by prophylactic laser treatment.
decline in the risk of retinal detachment Even central
degenerative changes have been managed by using posterior
scleral reinforcement' ™.

These findings show the importance of early detection of sight
threatening types of VR degeneration so that they can be
offered intervention at early stages''® .

We found longer axial length of eyeball was negatively
associated to vitreo—retinal degeneration. Celario et al'””’ have
reported that the longer axial length is associated to the high
prevalence of lattice degeneration. A review of literature on
myopia suggests that Axial length is the primary determinant of
non — syndromic myopia'®’. Negative association of axial
length and retinal degeneration need further investigation and
explanation.

We did not find gender variation in rates of vitreo retinal

]

degeneration. Tarutta et al'™® had noted higher rates of

peripheral vitreo choroidal dystrophies than in males with high

myopia. In that study, adults with myopia were observed
while in the present study myopic children were included. The
differences in age in these two studies should be noted before
comparison.

Our study had few limitations. The sample was calculated
assuming vitro retinal degeneration rate of 50% (+£5% ).
However, the final rate of vitreo retinal degeneration in our
study population of less than 16y was 14. 3% . This could
have resulted in a systematic error and hence, the
extrapolation of our study result should be carried out with a
caution. Being a case series, the outcome ( Vitreo retinal
degeneration ) and other co — variables of our study were
collected at one point. The spatial relationship between
outcome variable and axial length, degree of myopia could not
be established and hence causal relationship must not be
assumed. The children were not selected randomly from a
study population. Hence, the extrapolation of our study
results to children with moderate and high myopia of the
Indian subcontinent should be carried out with caution.

The prevalence of myopia worldwide and especially in the

19-21]. .
' Genes for myopia have been

Asian population is high'
identified, but this knowledge is yet to be useful for the
prevention of myopia' ™" Children with high myopia should be
detected and assessed periodically for retinal degeneration.
High risk peripheral retinal degeneration like significant
lattice should be monitored. Visual acuity of children with
high myopia should be corrected with spectacles and if it is
still compromised, low vision rehabilitation should be planned
for them.
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