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Abstract

Purpose: To determine normal macular thickness in Syrians and evaluate
its association with gender and age.

Study Design: Observatinal,cross-sectional study.

Place and Duration of Study: Al-mouassat University Hospital,
Ophthalmology Department, from October,2012 to October 2013.
Sample and Methods: 114 eyes of 114 Syrian subjects ( 57 males and 57
females) underwent complete ophthalmic examination to rule out any
retinal diseases or glaucoma.ln order to measure their macular
thickness, the volunteers were examined using TOPCON 3D OCT-
1000.Macular thickness from all 9 regions of the ETDRS map was
documented for each subject.The effects of gender and age on macular
thickness were evaluated.

RESULTS: The mean age of the study population was 38.5£12.4 years .
The central subfield thickness was 236.52+20.75 microns. Among the
ETDRS subfields , the superior inner quadrant had the maximum
thickness 308.12+14.69 microns.The central subfield thickness showed a
gender-based difference (P<0.001) but did not correlate significantly
with age (P=0.681).The average total macular thickness measured
273.52 +11.45 microns.It was significantly thicker in males than in
females (P=0.025) and showed an inverse relation with age (P=0,012).
The total macular volume was 7.73+0.32 mm?°.

Conclusion: Our study has provided the normative database of macular
thickness for Syrians using TOPCON 3D OCT-1000. It suggests that male
gender is associated with greater macular thickness. It also shows an
inverse relation between age and macular thickness outside the central
subfield.

85



& L)
il



1) Grover S, Murthy RK, Brar VS, Chalam KV. Normative data for macular thickness by high-
definition spectral-domain optical coherence tomography (spectralis). Am J
Ophthalmol 2009;148:266—-271.

2) Gupta V, Gupta P, Singh R, Dogra M.R, Gupta A. Spectral-Domain Cirrus High-Definition
Optical Coherence Tomography Is Better than Time-Domain Stratus Optical Coherence
Tomography for Evaluation of Macular Pathologic Features in Uveitis. Am J
Ophthalmol 2008;145:1018-1022.

3) Shaun Dacosta, Babu Rajendran, P Janakiraman. Spestral domain OCT,A practia guide,1*
edition,2008.

4) Panozzo, Parolini, Gusson, Mercanti, Pinackatt, Bertoldo and Pignatto (2004)'Diabetic
macular edema: an OCTbased classification',Seminars in Ophthalmology,19:1,13 — 20.

5) Carmen A.Puliafito, Michael R.Hee, Joel S.Schuman, James G.Fujimoto.Optical coherence
tomography of ocular diseases.

6 ) Fundamentals and principles of ophthalmology,Basic and Clinical Science course,Section
2, American Academy of Ophthalmology;2011-2012, chapter 2,page 71-81.

(7 Abduljaleel Rasheed . Optical coherence tomography in ocular diseases .

8) Brancato R, Lumbroso B . Guide to optical coherence tomography interpretation, 1%
edition,2004.

9) Bruno Lumbroso and Marco Rispoli . Practical handbook of optical coherence
tomography (Retina, Choroid, Glaucoma) , 1* edition ,2012.

10) Coscas G, Coscas F, Vismara S et al. OPTICAL COHERENCE TOMOGRAPHY IN AGE-
RELATED MACULAR DEGENERATION (OCT in AMD), 2009.

11) Bruno Lumbroso and Marco Rispoli. Guide to interpreting spectral domain optical
coherence tomography,2009.

12 ) Ooto S, Hangai M, Sakamoto A, et al. Three-dimensional profile of macular retinal
thickness in normal Japanese eyes. Invest Ophthalmol Vis Sci 2010;51:465-473.

13) Mehreen Adhi, Sumbul Aziz, Kashif Muhammad , Mohammad I.Adhi. Macular
thickness by age and gender in healthy eyes using spectral domain optical coherence
tomography. PLoS ONE 2012; 7(5): e37638.

14) Mitkova-Hristova V.T, Konareva-Kostyaneva M.l . Macular thickness measurments in
healthy eyesusing spectral optical coherence tomography. Folia Medica 2011; 53(4):
28-33.

15) Song WK, Lee SC, Lee ES, Kim CY, Kim SS. Macular Thickness Variations with Sex, Age,
and Axial Length in Healthy Subjects: A Spectral Domain—Optical Coherence
Tomography Study. Invest Ophthalmol Vis Sci. 2010;51(8):3913-3918.

16 ) Wexler A, Sand T, Elsas T . Macular thickness measurments in healthy Norwegian
volunteers: an optical coherence tomography study. BMC Ophthalmology2010, 10:13.

17 ) El-Ashry M, Hegde V, James P, Pagliarini S. Analysis of macular thickness in British
population using optical coherence tomography (OCT): an emphasis on interocular
symmetry.Curr Eye Res. 2008;33:693— 699.

87



18)

19)

20)

21)

22)

23)

24)

25)

26

~

27)

28)

29)

30)

31)

Tewari HK, Wagh VB, Sony P, Venkatesh P, Singh R. Macular thickness evaluation using
the optical coherence tomography in normal Indian eyes. Indian J Ophthalmol 2004;
52:199-204.

Manassakorn A, Chaidaroon W, Ausayakhun S, Aupapong S, Wattananikorn S.
Normative database of retinal nerve fiber layer and macular retinal thickness in a Thai
population.Jpn J Ophthal mol.2008;52:450 — 456.

Duan XR, Liang YB, Friedman DS, et al. Normal macular thickness measurements using
optical coherence tomography in healthy eyes of adult Chinese persons: the Handan
Eye Study.Ophthalmology.2010;117:1585-1594.

Appukuttan B, Giridhar A, Gopalakrishnan M, Sivaprasad S. Normative spectral domain
optical coherence tomography data on macular and retinal nerve fiber layer thickness
in Indians. Indian J Ophthalmol 2014;62:316-21.

Farrah Islam, Nadeem Qureshi, Mahmood Ali.Retinal thickness evaluation in healthy
eyes from north-west Punjab through optical coherence tomography. Journal of the
College of Physicians and Surgeons Pakistan 2011;21(12): 745-748.

Early Treatment Diabetic Retinopathy Study Research Group. ETDRS report number 7:
Early Treatment Diabetic Retinopathy Study design and baseline patient
characteristics.Ophthalmology. 1991;98:741-756.

Paunescu LA, Schuman JS, Price LL, et al. Reproducibility of nerve fiber thickness,
macular thickness, and optic nerve head measurements using Stratus OCT./nvest
Ophthalmol Vis Sci. 2004;45: 1716 —1724.

LIUT, HU A.Y, Kaines A, YU F, Schwartz S.D, Hubschman J-P. A pilot study of normative
data for macular thickness and volume measurement using cirrus High-Definition
optical coherence tomography.Retina 2011;31:1944-1950.

Sabates F.N , Vincent R.D, Koulen P, Sabates N.R, Gallimore G. Normative Data Set
Identifying Properties Of The Macula Across Age Groups. Retina 2011;31: 1294-
1302.

Chan A, Duker JS, Ko TH, Fujimoto JG, Schuman JS. Normal macular thickness
measurements in healthy eyes using Stratus optical coherence tomography. Arch
Ophthalmol 2006;124:193-198.

Zhang Z, He X, Zhu J, Jiang K, Zheng W, Ke B. Macular Measurements Using Optical
Coherence Tomography in Healthy Chinese School Age Children. IOVS 2011;52(9):
6377-6383.

Han IC, Jaffe GJ. Comparison of spectral- and time-domain optical coherence
tomography for retinal thickness measure ments in healthy and diseased eyes. Am J
Ophthalmol 2009; 147:847-858, 858.e1.

Leung CK, Cheung CY, Weinreb RN, et al. Comparison of macular thickness
measurements between time domain and spectral domain optical coherence
tomography./nvest Ophthalmol Vis Sci. 2008;49:4893— 4897.

Legarreta JE, Gregori G, Punjabi OS, Knighton RW, Lalwani GA, Puliafito CA. Macular
thickness measurements in normal eyes using spectral domain optical coherence
tomography. Ophthalmic Surg Lasers Imaging.2008;39:543— 49.

88



32) GianiA, Cigada M, Choudhry N, Deiro AP, Oldani M, et al. Reproducibility of retinal
thickness measurements on normal and pathologic eyes by different opticalcoherence
tomography instruments. Am J Ophthalmol 2010; 150: 815-24.

33) Huang]J, Liu X, Wu Z, Guo X, Xu H, et al. Macular and retinal nerve fiber layer thickness
measurements in normal eyes with the Stratus OCT, the Cirrus HD-OCT, and the
Topcon 3D OCT-1000. J Glaucoma 2011; 20: 118-125.

34 ) Pierro L, Giatsidis SM, Mantovani E, Gagliardi M . Macular thickness interoperator
and intraoperator reproducibility in healthy eyes using 7 optical coherence
tomography instruments. Am J Ophthalmol 2010; 150: 199-204.

35 ) Kakinoki M, Sawada O, Sawada T, Kawamura H, Ohji M. Comparison of macular
thickness between Cirrus HD-OCT and Stratus OCT.Ophthalmic Surg Lasers
Imaging.2009;40:135-140.

36 ) Wolf-Schnurrbusch UE, Ceklic L, Brinkmann CK, et al. Macular thickness measurements
in healthy eyes using six different optical coherence tomography instruments. Invest
Ophthalmol Vis Sci 2009;50:3432—-3437.

37) Menke M, Dabov S, Sturm V. Comparison of three different optical coherence
tomography models for total macular thickness measurements in healthy controls.
Ophthalmology 2009;223:352-6.

38) Sull A, Vuong L, Prise L, et al. Comparison of spestral /fourier domain optical
coherence tomography instruments for assessment of normal macular thicness.
Retina 2010;30(2):235-245.

39) Grover S, Murthy RK, Brar VS, Chalam KV. Comparison of retinal thickness in normal
eyes using Stratus and Spectralis Optical Coherence Tomography. Invest Ophthalmol
Vis Sci 2010;51:2644-2647.

40) Bruce A, Pacey LE, Dharni P, Scally AJ, Barrett BT . Repeatability and Reproducibility of
macular thickness measurements using fourier domain optical coherence
tomography. Open Ophthalmol ) 3: 10-4.

41) Kelty PJ, Payne JF, Trivedi RH, et al. Macular thickness assessment in healthy eyes
based on ethnicity using Stratus optical coherence tomography. Invest Ophthalmol Vis
Sci 2008;49:2668 —2672.

42 ) Huynh SC, Wang XY, Rochtchina E, Mitchell P. Distribution of macular thickness by
optical coherence tomography: findings from a population-based study of 6-year-old
children. Invest Ophthalmol Vis Sci. 2006;47:2351-2357.

43) Chauhan DS, Marshall J. The interpretation of optical coherence tomography images of
the retina. Invest Ophthalmol Vis Sci. 1999;40:2332-2342.

44 ) Massin P, Erginay A, Haouchine B, Mehidi AB, Paques M, Gaudric A. Retinal thickness in
healthy and diabetic subjects measured using optical coherence tomography mapping
software. Eur J Ophthalmol 2002;12(2):102-108.

45) Wong AC, Chan CW, Hui SP. Relationship of gender, body mass index, and axial length
with central retinal thickness using optical coherence tomography. Eye (Lond)

2005;19:292-297.

89



46) Hee MR, Puliafito CA, Duker JS, et al. Topography of diabetic macular edema with
optical coherence tomography.Ophthalmology.1998;105(2):360-370.

47 ) Wakitani Y, Sasoh M, Sugimoto M, Ito Y, Ido M, Uji Y. Macular thickness measurements
in healthy subjects with different axial lengths using optical coherence tomography.
Retina 2003;23: 177-182.

48) Lam DSC, Leung KS, Mohamed S, et al. Regional variations in the relationship between
macular thickness measurements and myopia./nvest Ophthalmol Vis 5¢i.2007;48:376 —
382.

49) Baumann M, Gentile RC, Liebmann JM, Ritch R. Reproducibility of retinal thickness
measurements in normal eyes using optical coherence tomography.Ophthalmic Surg
Lasers. 1998;29:280 —285.

50 ) Evans R, Schwartz SD, McHugh ID, et al. Systemic risk factors for idiopathic macular
holes: a case-control study. Eye.1998;12:256-259.

51) The Eye Disease Case-control Study Group. Risk factors for idiopathic macular holes.Am
J Ophthalmol.1994;118:754 —761.

52 ) Schuman JS, Hee MR, Puliafito CA, et al. Quantification of nerve fiber layer thickness in
normal and glaucomatous eyes using optical coherence tomography: a pilot
study.Arch Ophthalmol.1995; 113:586 —596.

53) Bowd C, Weinreb RN, Williams JM, Zangwill LM. The retinal nerve fiber layer thickness
in ocular hypertensive, normal, and glaucomatous eyes with optical coherence
tomography.Arch Ophthalmol.2000;118:22-26.

54) Parikh RS, Parikh SR, Sekhar GC, Prabakaran S, Babu JG, Thomas R. Normal age-related
decay of retinal nerve fiber layer thickness. Ophthalmology.2007;114:921-926.

55) Varma R, Bazzaz S, Lai M. Optical tomography-measured retinal nerve fiber layer
thickness in normal Latinos. Invest Opthalmol Vis Sci 2003; 44:3369-3373.

56 ) Asefzadeh B, Cavallerano AA, Faao OD, et al. Racial Differences in Macular Thickness in
Healthy Eyes. Optometry and Vision Science 2007;84:E941—-E945.

57) Lattanzio R, Brancato R, Pierro L, et al. Macular thickness measured by optical
coherence tomography (OCT) in diabetic patients. Eur J Ophthalmology2002;12:482—
487.

58) Eriksson U, AlIm A. Macular thickness decreases with age in normal eyes: a study on
the macular thickness map protocol in the Stratus OCT. Br J Ophthalmol
2009;93:1448-1452.

59) Wollstein G, Ishikawa H, Wang J, et al. Comparison of Three Optical Coherence
Tomography Scanning Areas for Detection of Glaucomatous Damage. Am J
Ophthalmology 2005;139:39-43.

60) Kanai K, Abe T, Murayama K, Yoneya S. Retinal thickness and changes with age (in
Japanese).Nippon Ganka Gakkai Zasshi 2002;106(3):162—-165.

61) Panda-JonasS, Jonas JB, Jakobczyk-Zmija M. Retinal photoreceptor density decreases
with age.Ophthalmology.1995;102:1853—-1859.

90



62 ) Gao H, Hollyfield JG. Aging of the human retina: differential loss of neurons and retinal
pigment epithelial cells./nvest Ophthalmol Vis 5¢i.1992;33:1-17.

63 ) Go"bel W, Hartmann F, Haigis W. Determination of retinal thickness in relation to the
age and axial length using optical coherence tomography.
Ophthalmologe.2001;98:157-162.

64 ) Sanchez-Tocino H, Alvarez-Vidal A, Maldolnado MJ, Moreno-Montafiés J, Garcia-Layana
A. Retinal thickness study with optical coherence tomography in patients with
diabetes. Invest Ophthalmol Vis Sci 2002; 43:1588-1594.

65) HuangJ, Liu X, Wu Z, Xiao H, Dustin L, Sadda S. Macular thickness measurements in
normal eyes with time-domain and Fourier domain optical coherence tomography.
Retina 2009;29:980-987.

91



