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Abstract

Aims: To study the correlation of high myopia with macular thickness by optical coherence tomography.

Methods and Material: The macular thickness of 50 highly myopic eyes and 40 control (emmetropic) eyes from a north
Indian patients was measured using the Fourier domain optical coherence tomography (FD OCT). All highly myopic patients
selected for the study had a spherical equivalent of > -6.0D and IOP <21 mmHg. None of the patients included in the study
had evidence of concomitant ophthalmic disease and none had undergone refractive surgery.

Results: The overall mean macular thickness in the myopic groups and control were 262.98 (+24.98) um and 290.92
(*11.54) respectively. The total macular thickness was less in myopic eyes as compared to emmetropic eyes. But in contrast,
the central foveal thickness was 265.43 (£32.69) um in myopes and 235.95(+21.91) um in emmetropes. The para and peri
foveal retinal thickness was significantly thin in myopic eyes as compared to emmetropic eyes. Whereas central foveal
thickness more in the myopes.

Conclusions: Total macular thickness was significantly decreased in myopic eyes as compared to emmetropic eyes. However
central (foveal) thickness was significantly high in high myopes as compared to emmetropes. Central foveal thickness
increase in high myopes may be confused with retinoschisis / retinal edema. There is therefore a need to have a macular
thickness normogram for high myopes of a given population group to avoid wrong interpretation.
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Introduction Since its introduction in 1991 by Huang ef al'' the

Myopia affects a significant proportion of optical coherence tomography (OCT) has become

population, particularly in the Asian countries. Few
studies have evaluated possible structural changes
in the retina in individuals with moderate to high
myopia without clinically overt retinal disease.’
Eyes with refractive error -6D or more are said to
be high myopia.” The histopathological changes
that accompany high myopia are well
documented.” Contrary to histologic findings and
clinical observations that retinal thinning or
chorioretinal atrophy is more common in myopia,*®
The correlation between average macular thickness
and myopia has been found to be insignificant in
previous in vivo imaging (nerve fibre analyser)

studies.”!°

one of the most widely used equipment for
assessing the fovea and peripapillary nerve fibre
layer in diseases like macular edema, central serous
retinopathy, clinically significant macular edema
(CSME) in diabetes, wet age related macular
degeneration, traumatic macular involvement,
macular and non macular retinoschisis, retinal
detachment, optic atrophy and chronic glaucomas.

The present study aims to collect the normographic
data of high myopes of > 6D with respect to
thickness of macular region, so as to interprets and
distinguish the physiological changes of high
myopia from accompanying diseases in such

individuals.
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Under ideal conditions, optical coherence

tomography (OCT) can quantify the thickness of

the retina with a resolution of 8 to 10 fm. OCT
uses poorly coherent laser interferometry to
interpret reflectance data and measure retinal nerve
fibre layer thickness and macular thickness,
Wakitani ef al’ proposed that the periphery, rather
than the central retina, is thinner in myopic eyes.
All this emphasizes us the need to detect changes in
the macula accurately at an early stage.

Subjects and Methods

After obtaining clearance from Institutional ethics
committee, the present study was carried. Subjects
were chosen randomly from the outpatient
department of ophthalmology and Retina Clinic,
Institute of Ophthalmology. A well informed was
obtained from all subjects before examination.
Inclusion criteria were: Patients with myopia of >
6D, Emmetropic subjects, Intraocular pressure <
21mm Hg OU, No glaucomatous changes such as
disc haemorrhages and glaucomatous cupping.
Exclusion criteria were: glaucoma, refractive
surgery, neurological disease, diabetes mellitus,
hypertension and any other systemic illness needs
chloroquine or hydroxychloroquine. Subjects were
divided into two groups: Group I- pts with high
myopia (=6 D) and Group II- emmetropic subjects.
So, 50 high myopic eyes and 40 emmetropic eyes
were participated. In the present study, Macular
thickness was measured by fourier domain optical
coherence tomography (Optovue RTVue model
RT100). The fast macular thickness scanning
protocol was used. The calculation of macular
thickness was based on the 6mm retinal thickness
map analysis printout. The map was composed of 9
sectorial ~ thickness measurements in three
concentric circles with diameters of 1, 3, and 6 mm.
The central 1mm circular region represented the
fovea. The area bounded by the outer (6mm) and

middle (3mm) circles formed the outer ring (para-

fovea) and the area bounded by middle (3mm) and
inner circles (Imm) formed the inner ring (peri-
fovea).The perifovea and parafovea were further
divided into four quadrantic zones: temporal,
superior, nasal and inferior study and data
acquisition. (FIGURE 1&2)

Analysis of the collected data was done using SPSS
version 20. Variables were expressed as mean+
standard deviation. Significance of difference of
macular thickness between myopic and emmetropic
was determined by using unpaired t-test, quadrantic
comparison by paired t-test. P value < 0.05 were
considered statistically significant.

Results

In the present study, 50 eyes of high myopic and 40
eyes of emmetropic subjects were enrolled. In both
groups age of subjects varied from 11 to 40 years.
The mean spherical equivalent (SE) of refractive
errors of myopes (Group I) was -10.48 +03.08 D
and range -6.5 to -18 D.

In our study, the mean macular thickness was
significantly less in myopic eyes (group I) as
compared to emmetropic eyes (group II).

Zone wise macular thickness

The zonal macular thickness measurements in each
group are summarised in table 02, 03 and 04
respectively. The total macular thickness was less
in myopic eyes as compared to emmetropic eyes.
But in contrast, the fovea was significantly thick (p
<0.0001) in myopic eyes as compared to
emmetropic eyes.

In the parafoveal area (inner ring) retinal thickness
was significantly thin in group I (myopic eyes) as
compared to group II (emmetropic eyes).

Each zone of parafoveal area of myopic eyes was
compared with similar zone of emmetropic eyes.
Statistical analysis revealed that thinning of all the
zones in parafoveal area in high myopes was highly

significant. (Table 03)
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The intergroup comparison of parafoveal zones in
group I revealed the parafoveal area of macula in
nasal quadrant was the thickest and temporal
quadrant was thinnest. However the intragroup
comparison was statistically highly significant
when temporal quadrant was compared with
superior and nasal quadrant, and superior quadrant
in comparison with nasal quadrant. (p value
<0.0001 on PAIRED T-TEST)

Similar analysis in group II (Emmetropes), showed
the parafoveal area of macula was thickest in
superior quadrant and thinnest in inferior quadrant.
The interzonal comparison was statistically
significant when temporal quadrant was compared
with superior and nasal quadrants.

Similarly in the perifoveal area (outer ring) retinal
thickness was significantly thin in group I (myopic
eyes) as compared to group II (emmetropic eyes).
Each zone of perifoveal area of myopic eyes was
compared with similar zone of emmetropic eyes
and statistical analysis revealed highly significant
thinning of all the zones in perifoveal area in high
myopes. (Table 04)

Interzonal comparison in group I (myopes) was
statistically highly significant when temporal
quadrant was compared with superior and nasal
quadrant (p <0.0001 on paired t-test), and
significant when superior quadrant was compared
with nasal quadrant (p = 0.01 on paired t-test).
However, in group II (Emmeropes) the interzonal
comparison of perifoveal area was statistically
insignificant ( p value <0.05).

Discussion

Foveal thickness is a strong and independent
predictor of clinically significant macular oedema.
Macular thickness changes have shown to be well
correlated with changes in visual function and
retinal nerve fibre layer (RNFL) structure in

diabetes and glaucoma.

Tewari et al. measured the minimum foveal
thickness 149.16+21.15um using macular thickness
protocol scan. They also illustrated various studies
showing high variation in foveal thickness might
by due to OCT model and methodologies."
Pradhan et al. estimated the mean foveal thickness
in South Indian population 186.07+23.34um (range
127-269) um.” Choovuthayakorn et al measured
on 368 thai healthy adult and found that mean
foveal thickness was 259.19+19.08 um using SD-
OCT. " Chan et al. measured on 37 healthy adult
and observed mean foveal thickness was
252+20um."” Appukuttan et al observed normal
central foveal thickness in healthy Indian eyes
measured using Spectralis OCT was 260.1 + 18.19
um.'® Adhi et selected 220 subjects had a mean age
of 45.3 years (16-80 years). Using the ETDRS
map, foveal thickness for all subjects was measured
to be 229.6+20.46 um."” Al Haddad et al. measured
on 108 children (6-17 yrs) and found the mean
foveal thickness was 249.1+20.2 um."® Ooto et al
calculated mean foveal thickness was 222 19 pm
by using SD-OCT in 248 normal eyes of 248
Japanese subjects. '°

foveal thickness 235.95+#21.91um. Our finding

In our study, we got mean

corroborates with recent literatures and SD-OCT
model used studies. The recent OCT models,
Manual Vs Automatic software, radial Vs linear
and Time domain Vs Spectral domain are possible
reasons of variable mean foveal thickness.

The present study was conducted to elucidate the
changes of high myopia. In the present study we
found, the overall mean macular thickness was
highly significantly less in all age group of myopic
eyes (group I) as compared to emmetropic eyes
(group II). But in contrast, the fovea (central zone)
was highly significantly thicker (p <0.0001) in
myopic eyes as compared to emmetropic eyes

(group II).
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Sung-Won Choi et al * (2006) conducted a study in
Korean adults and Marcus C. C. Lim et al’ in
Asians, they observed foveal thickness increased
with myopia.

A study done by Dennis Shun Chiu Lam. ef al * in
Chinese population in 2005, they found the average
foveal (Imm) thickness was significantly higher in
the high myopes than low to moderate myopes
(p=0.002). In our study, the parafoveal area (inner
ring) retinal thickness was very highly significantly
thin in myopic eyes as compared to emmetropic
eyes.

Each zone of parafoveal area of myopic eyes was
compared with similar zone of emmetropic eyes.
Statistical analysis revealed highly significant
thinning of all the zones in parafoveal area in high
myopes.

The comparison of a parafoveal zone with other
parafoveal zones in myopes revealed the parafoveal
area of macula in nasal quadrant was the thickest
and temporal quadrant was thinnest. However this
differences of parafoveal zones was statistically
highly significant when temporal quadrant was
compared with superior and nasal quadrant, and
superior quadrant in comparison with nasal
quadrant (p value <0.0001 on paired t-test).

Similar analysis in group II (Emmetropes), showed
the parafoveal area of macula was thickest in
superior quadrant and thinnest in inferior quadrant.
The interzone comparison was statistically
significant when temporal quadrant was compared
with superior and nasal quadrants.

Similarly in the perifoveal area (outer ring) retinal
thickness was very highly significantly thin in
myopic eyes as compared to emmetropic eyes.
Each zone of perifoveal area of myopic eyes was
compared with similar zone of emmetropic eyes
and statistical analysis revealed highly significant
thinning of all the zones in perifoveal area in high

myopes.

Interzone comparison in myopes was statistically
highly significant when temporal quadrant was
compared with superior and nasal quadrant (p value
0.0001 on paired t-test), and significant when
superior quadrant was compared with nasal
quadrant (p value 0.01 on paired t-test). However,
in group II (Emmeropes) the interzone comparison
of perifoveal area was statistically insignificant (p
value <0.05).

A study was done by P-C Wu et al’' in 2007 to
compare the macular retinal thickness and macular
volume between subjects with high myopia and
non myopia. They took 80 high myopic eyes and
40 non myopic eyes; they found that the retinal
thickness in individuals with high myopia is thicker
in the foveola and fovea, but thinner in the inner
and the outer macular region.

In myopic eyes, the elongation of the globe leads to
mechanical stretching and thinning of the retina. It
is conceivable that the extent of the elongation
would be related to the degree of retinal thinning.
The lack of correlation between  axial
length/refractive error and retinal thickness in
previous studies had been attributed to various
causes. In an optical coherence tomography (OCT)
macular thickness study, Wakitani ef al ° proposed
that the periphery, rather than the central retina, is
thinner in myopic eyes. The absence of large blood
vessels and optic nerve fibres could render the
peripheral retina less resistant to traction and
stretch, and the decrease in peripheral retinal
thickness may compensate for the stretching force
over the entire retina to preserve the central retinal
thickness. This conclusion is supported by Lim et
al > who also suggested that retinal thinning in
myopia is more common in the peripheral retina.
They found that the outer ring (3—6 mm), but not
the inner ring (1-3 mm), macular thicknesses

decreased in eyes with a greater degree of myopia.

162

www.ijbamr.com P ISSN: 2250-284X , E ISSN : 2250-2858



Indian Journal of Basic and Applied Medical Research; March 2015: Vol.-4, Issue- 2, P. 159-166

2

Mrugacz et al ©~ who showed that as myopia
increased, the thickness of fovea decreased while
the thickness of peripapillary retinal nerve fibre
layer remain unchanged.

In our study para and peri macular thickness was
significantly less in high myopic but central

(foveal) thickness was more in myopic. The present

study therefore emphasizes the need to have

macular thickness normogram for high myopes for
a given population group to avoid wrong
interpretation. High myopia may also be associated
with macular edema and macular retinoschisis
these conditions also give rise to increase in central
macular thickness. Low sample size is limitations
of study so, further consolidation of facts needs

large sample size study.

Table 1: Showing mean macular thickness in myopic eyes (group I) and emmetropic eyes (group II)

Macular Group I (Myopes) Group II (Emmetropes) 95% CI P value

thickness (Unpaired t- test)
Average 262.98 (+24.98) 290.92 (+11.54) -36.45t0  <0.0001
thickness -19.42

(overall)

Table 02: Showing Foveal thickness in group I (myopes) and group II (emmetropes)

Macular Group I (Myopes) Group II (Emmetropes) 95% CI P value (unpaired t-
thickness test)

Fovea 265.43 235.95 -17.46 to < 0.0001

(SD) pm (£32.69) (£21.91) -41.49

Table 03: Showing inner macular thickness (parafovea =3mm) in myopes and emmetropes

Retinal thickness(um)* Group I Group II 95% CI P value (Unpaired t-test)
SD (myopes) (Emmetropes)
Total parafoveal 279.04 (¥29.72) 304.85 (¥22.92) -37.16 to <0.0001
thickness -14.45
Temporal 264.69 (£36.33)  295.86 (+09.83) -42.93 to <0.0001
-19.41
Superior 272.32 312.57 -55.08 to <0.0001
(244.93) (£16.02) -25.42
Nasal 282.74 312.55 -39.37 to <0.0001
(£27.18) (£15.51) -20.18
Inferior 268.44 (¥29.67) 307.42 (£14.09) -49.12 to - <0.0001
28.84
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Table 04: Outer macular thickness (peri fovea = 6mm) in myopes and emmetropes

Retinal thickness Group I Group II 95% CI P value (unpaired t-test)

(um) £ SD (Myopes) (Emmetropes)

Total perifoveal 256.68 (¥33.38) 286.25 (¥20.57) -48.57 to <0.0001

thickness -17.58

Temporal 242.28 (£33.22)  279.72 (16.90) -48.91 to <0.0001
-25.96

Superior 256.56 (+40.27)  282.15 (+18.70) -39.30 to <0.0001
-11.87

Nasal 263.12 (+38.23)  304.99 (¢17.67) -54.83 to <0.0001
-28.85

Inferior 240.97 (¥37.34)  286.05 (x16.92) -57.75 to - <0.0001
32.40
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