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INTRODUCTION

High myopia (defined as myopia of  -6D or more) is one of  
the main causes of  visual impairment worldwide.1 About 
1% of  the population suffers from this disease.2 High 
myopia is always accompanied by pathological structural 
changes such as axial elongation, posterior staphyloma, 
lacquer crack formation, thinning of  the retina and 
choroid, and choroidal neovascularization.3,4,5 One of  the 
main causes of  the ocular complications is excessive axial 
elongation of  the eyeball.

The socioeconomic impact of  blindness and visual 
impairment from myopia and high myopia is considerable, 
as it typically affects individuals during their productive 
years.6 In a clinic setting, a Japanese study of  highly myopic 

individuals with greater than -8.00 D of  spherical refractive 
myopia, several progressive patterns of  pathologic myopia 
were seen - the initial finding of  tessellated fundus, followed 
by staphyloma developing at approximately 40 years of  age, 
and later with progression to diffuse atrophyand lacquer 
cracks.7 Although pathological myopia typically progresses 
with increasing age and high degree of  myopia.

Our aim was to examine the pattern of  myopia-related 
macular and optic disc changes in Kashmiri population 
with high myopia.

MATERIAL AND METHODS

It was a hospital based, observational, prospective study. 
The fundus changes of  high myopic eyes were evaluated 
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who attended the OPD of  Postgraduate Department of  
Ophthalmology, Government Medical College, Srinagar. The 
study was conducted from September 2017 to September 
2019. The study was approved by Ethical review committee.

In the high myopia group, the inclusion criteria were 
as follows: (1) high myopia was defined as SE > -6 
diopters(D); (2) eyes with clear ocular media;

Patients were excluded from this study if  they presented 
with any retinal abnormalities other than high myopia such 
as diabetic retinopathy, retinal vascular abnormalities, age 
related macular degeneration, laser or anti-VEGF therapy. 
Patients with the history of  intraocular surgery, refractive 
surgery, glaucoma and amblyopia. 

All the patients underwent refractive error examination 
without pupi l  di latat ion using auto-refract ion 
(VISUREF-100, make CARL ZEISS) and confirmed by 
manifest refraction. Spherical equivalent were calculated 
as the sum of  spherical power and half  of  the cylinder. All 
eyes underwent a thorough ophthalmic evaluation, including 
intraocular pressure measurement (IOP/NCT – make AT 
555), slit lamp biomicroscopy, dilated fundus examination 
(indirect ophthalmoscopy), fundus photography and axial 
length measurement (LENSTAR LS 900).

Statistical analysis
Data was entered in Microsoft Excel spreadsheet. 
Descriptive statistics including mean, standard deviation, 
minimum and maximum for continuous data and frequency 
and percentage for categorical variable.

RESULTS

A total of  107 eyes of  highly myopic patients were included 
in the study. The mean age was 28.54 ± 9.44 years. The 
mean SE was - 12.07 ± 3.18 D. The mean AL was 26.68 
± 1.57mm. The demographic and baseline characteristics 
are summarized in Table 1. 

Fundus changes were: Temporal crescent in 56 (52.33%) 
eyes, tessellated appearance in 52(48.59%) eyes, lacquer 
cracks in 40 (37.38%)eyes, tilted disc in 30 (28%)eyes, lattice 
degeneration in 20(18.69%) eyes, posterior staphyloma in 
20(18.69%) eyes, focal chorioretinal atrophy in 3 (2.8%)
eyes, CNV in 2 (1.86%)eyes and retinal hole in 1(1%) eye 
(Table 2).

DISCUSSION

Among Kashmiri population with high myopia, temporal 
crescent (52.33%), tessellated appearance (48.59%), and 

lacquer cracks (37.38%), were common findings. Tilted 
disc (28%), lattice degeneration (18.69%) and posterior 
staphyloma (18.69%) were also present. Focal chorioretinal 
atrophy (2.8%), CNV (1.86%) and retinal hole (1%) were 
rare findings. These findings were similar to Singapore 
adult study.8 But in Singapore teenager study, staphyloma 
and chorioretinal atrophy were not present and only 
peripapillary atrophy and tilted discs were common in 
young subjects with high myopia.9

Elgouhary SM et al (2017)10 reported the following findings 
in their study: myopic macular retinoschisis in 6 eyes 
(6%), epiretinal membrane (ERM) in 6 eyes (6%), myopic 
choroidal neovascularization (CNV) in 4 eyes (4%), partial 
posterior vitreous detachment (PVD) in 4 eyes (4%), 
foveoschisis in 2 eyes (2%), myopic macular scars in 4 
eyes (4%), macular hole in 4 eyes (4%), retinal detachment 
in 2 eyes (2%), combined findings in 31 eyes (31%) and 
normal appearance in 43 eyes (43%). Data was tabulated 
as number of  findings and it’s percentage of  total cases 
as (mean, range and standard deviation) of  best corrected 
visual acuity (BCVA), spherical equivalent of  refraction 
and axial length (AL).

Thus, pathological myopia may be a disease that is 
dependent on the duration of  disease and there is a lag 
phase from the onset of  high myopia, often in the teenage 
years, to the presence of  common macular lesions such as 
staphyloma and chorioretinal atrophy in middle-aged to 
elderly adults. In our study, only 2 eyes had CNV. Similarly, 
in Singapore study only 3 subjects had definite CNV. 
The rate of  CNV was much higher in Japanese study,7 
with more severe myopic refractive error seen in 91 eyes 
(11.3%) at initial presentation. In our study, there was no 
retinal detachment in any subject. This may be due to our 
sample size was small. In our study, choroidal thickness was 

Table 2: Type of fundus changes
Temporal crescent 52.33%
Tessellated fundus 48.59%
Lacquer cracks 37.38%
Tilted disc 28%
Lattice degeneration 18.69%
Posterior staphyloma 18.69%
Focal chorioretinal atrophy 2.8%
CNV 1.86%
Retinal hole 1%

Table 1: Baseline demographic characteristics
No. of eyes 107
No of eyes per males 58
No of eyes per females 49
Mean age 28.54±9.44
Mean SE - 12.07±3.18 D
Mean AL 26.68±1.57mm
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measured by OCT with EDI mode and there was increased 
thinning of  choroid with increase in degree of  myopia. 

Fundus changes observed in high myopia include tigroid 
fundus (choroidal vessels being visible through the 
retina, often with lacquer cracks in Bruch’s membrane), 
geographical atrophy of  the retinal pigment epithelium 
(RPE) and choroid (diffuse or patchy), posterior 
staphyloma, and choroidal neovascularization (CNV) that 
is also referred to as Fuch’s spot at its later stage.11

LIMITATIONS OF THE STUDY

The study was cross-sectional in nature and the temporal 
sequence of  progression of  lesions could not be 
documented. Secondly the sample size was small.

CONCLUSION

Tessellated fundus and temporal crescent were the most 
common fundus findings in Kashmiri population with high 
myopia while CNV and retinal holes were rare findings. 
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