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A Study of Foveal Shape in Emmetropia and Myopia Using Spectral Domain
Optical Coherence Tomography
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Department of Ophthalmology, Sanggye Paik Hospital, Inje University College of Medicine, Seoul, Korea

Purpose: To investigate the shape of normal fovea in Korean subjects in their 20’s using spectral domain optical coherence to-
mography (SD-OCT).

Methods: One hundred-twelve emmetropic eyes of 60 subjects and 100 myopic eyes of 58 subjects between 20 and 29 years of
age were included in this study. Central foveal thickness (CFT), regional maximal retinal thickness (MRT), pit diameter, pit depth,
and slope were obtained using Spectralis OCT and analyzed according to spherical equivalent and gender.

Results: In emmetropic and myopic eyes, MRT was significantly thinner temporally (p < 0.001) than in other regions and pit diam-
eter was wider horizontally than vertically (p < 0.001). The CFT was significantly thicker and all regional MRT was thinner in my-
opic eyes than in emmetropic eyes (p < 0.001). Foveal pits were narrower and shallower in myopic eyes (p < 0.001). In both
groups, CFT and all regional MRT in males were significantly thicker than in females (p < 0.05); however, no difference between
the genders in horizontal pit diameter, pit depth, and slope were found.

Conclusions: In normal subjects, statistically significant differences were found in foveal shapes between subjects with different
spherical equivalent and gender. These differences should be considered when interpreting a foveal shape. Knowledge of the
normal foveal morphology is important when conducting further macular studies.

J Korean Ophthalmol Soc 2014;55(6):833-839

Key Words: Macular thickness, Myopia, Pit morphology, Spectral-domain OCT

ubo] A H = A9 (fovea) B A7 1.5 mm =9 H o g (vascularized retina)o]] H|3 = Ado] T
HEsol gl omgk H9IT QAHO Pilmcula - 3 WFo] 419 ARIT AT ARl whE Yo A%
tea)o]2tal A A EC) ko] FAlHo|= 27 oF 0.5 mm (retinal stretch)o] 2|3 324 @ 2o] A7Icky #jF et vt
HEe] FET S| avascular zone)7} Q] o RES £ Ao F4228 A7lo] AW o WolH AT 47)

Yolz putEa) 2ol Pulol PUALE HoiA oF
® Received: 2013. 11. 1. ® Revised: 2013. 12. 23. ofAH YEA|ZI} FAA R Futo] molA| Fr)? gt
® Accepted: 2014. 4. 24. o] o HgdwA-L Jfjol 7+ Ax o] Ao|7} Qlal At LFR
"l b G S MDD RS P S5 509 G Aon 7

Hospital, #1342 Dongil-ro, Nowon-gu, Seoul 139-707, Korea = A2 gk 23lko] Y-S At Fus s}

Tel: 82-2-950-1096, Fax: 82-2-935-6904 o 270 FIlE %]‘Xé@’ 22 Q) A7} 5]7] wjRo] oAk

E-mail: 991027js@hanmail.net

(© 2014 The Korean Ophthalmological Society
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

833



- thatotatet

2
lo g
o
Eﬂl
50.9.
10 N

7|(optical coherence tomography, OCT)+=
107 & 7285 &2 == 722
a} AS AFA oz Br1st 4 Qick AHE
11 7FA ok22-9] 7] (spectral-domain OCT, SD OCT):=
W7 ek=2H9) 7] (time-domain OCT, TD
SER H %L RS ofn|y
3 AHOR FUHY ofF ulA

=
Ty )

!

o >
of X2
]
I
-1!‘[

o N

= g
= 29l

>

o

of

13

e i

2,
o, H—Ll

Wi BN o
o R M pd o

N
S
e
£
i}

N
Ak
2

AR O ke w5 2 AR
%7 o]= TD OCT%} H|AFHE ¥
o elgo] F7RI4E Bk S gasiths Bagt o
Y Rolw WA A" Sk BaE glof®!
oF edlol sl 2 del gt Al e o
QolSgE A SN2 olzw 1213 oCT J]2 SIS
A= 5ol nnsiold,
SR o]l AFEE HAAe] BolgTt Aol We
7wl B4 B el setsly] Slaial: olelat 2l
5o Ags] BAlsH: Aol WaE Ao Az E
OCTE o]gsto] HHFASE SAHY off 2] =ollAl
ETDRS (early treatment diabetic retinopathy study)®] 97}
subfield & o] g3zt of Wi T FREAe &
4 glout grel] TAHel Gl olstarlol Algdol
oIt} mwhebd] & AToAE FHel 20the] HAIeh, TLACH
oA SD OCT %= Spectralis OCT (Heidelberg Engineering,
Heidelberg, Germany)E ©]-85to] 3o & 43514
AL 7|28 =ollAl AR FHt A SRR ohE B
= 5ol FHte] FEE olsfishe Hl ol Al shlt:

r
O
r
> 2 4
2
>i S
i
=
i
HL
AW\

Chadnt &y

20131 3UFE 8U7HA £ Qo] Ut AUA
HAIREE 74 607 1129F, ZAIHE: 7 587 100%H
oz sioleh dpgakel e 20tz ARteke] <
of wpe Aolg Hzakstug st nEL,
o FAAF U hho] glon] WSS
QA o] ARl g, Ah YA ol
KA EA] 08 014,
S} O]—Ol-o] X-IAH:HT] 0|

b
ok

ﬂl\“-l

i

m F

s

o,

o

i l

 J

o,

ol-g roi' ['[JlO Oﬂ.
> o 1> H
[N B oo
ot o MN o off o o ofN

)
or
D)

o Mt
oo
N o
O]
_,4
L

= A lA Aeadd /\}(Auto-Kerato-Refractometer

834

st3|X| 20143 X 55 # M6 =

KR-8800; Topcon Co., Tokyo, Japan)E A]d§sto] L=
o-3-X|(spherical equivalent)E L3}l ©]& 7|Eo 2 F
e} o egich. 178 AIKemmetropia) ©.2 7
W= B SA7E +1.50D o4 -LS0D Afol, 28 A1
(myopia) 2.2 FHA= 527} -6.00D oo = H73F]

Stk LE dikate] ek SE 7 o] AR} BA
& JEl= SD OCT & Al3skelt

SD OCT+ Spectralis OCTE ARE3}¥T) AR} oAl
OCT Wi9] FL& FAIH 3 & giks SHer 3
I} Zo|7} zFzk 768 pixel (9.5 mm) x 496 pixel (1.9 mm)=
ool Bkl sl AR MY AWS Aol
cross-sectional imageS Oé‘iii}. Eye tracking2 9|3l auto-
G 2O AFS o7
B P
t}. OCTof W 747 4d(segmentation line) 752
SeAYAAY wu TS A2AAS Sl
5 AN Aol ARlE FAEAZ Belsis
B e 75 olgate] ofF Relolx 2,
A srlete] 7Y emet FE O] SR (central fo-
veal thickness, CFT)E 7}2, A& A0ofA] Z+2F =451
TS I 5, oA FoE Ay woe
(maximal retinal thickness, MRT)S 3}Qith E H|Z1} o]
2, 453t 3159 WAt Arkgtel e 2 Aol
Aol k2t k2, A2 9B 27 (pit diameter), F49}0] 2
o1 2% Zo|(pit depth) & HAFACE ¥] Foio] Pupw

A7F Zeigke] He EAR-ANN SHPA] 718715 -t
o HAgHE ol thFig. 1). A4 48 SAS Version
4.2 (SAS institute, Cary, NC, USA)E A3}t dLulj =]
FAREA(One way ANOVA) & o-gsto] o o R
79| ztol& wlustelaL, e wE Zpol, FAIRFT A
QFe] Aol independent t-test= H7IBIATE FALF 91X
S ERIsH] f18ll 712, Al A7HollA CFTo] S747] 1t

e

2919

rEL o o

plt diameter

pit depth

Figure 1. Illustration of the measured parameters. CFT = cen-
tral foveal thickness; MRT = maximal retinal thickness.



- M 9| : OCTE 0|28t &t e A7 -
A A9 (intraclass correlation coefficient, ICC)E £4] oh), LAICHE 58W 100H( A} 509, oA} 509h) 0]t +
shQith 2= 7ol A p-valueZ} 0.05 m]gel 79 FAIA L et AP Z47F 249 £ 2.84], 24.6 £ 284|131, Bt
2 o)} gl Ao stk AT Belo] Al PHuE thSAE 065 = 045D (W) -1.50-+0.50D),
AR 3 (Institutional Review Board)2] Al2]& A% o -7.06 £ 1.37D (9 -6.00~-12.63D), Hd A|HF- 0.97
(SPIRB-13-012) &/J7] Ad%l& Esk3ieh 0.07, 0.97 + 0.060] 3tk = & 7H A, o, Age] {9
ek Apol= ARIUZZ} p=0.067, p=0.391, p=0.606), F-H
4 ni; Z A= YR ZFol7t AAMTHp<0.001) (Table 1).
o] 7hR, AR 274 SR FAEEA Frel 2}
AL AR A AIQHE 6078 112K} 70¢E, o=} 42 ol Z42} -0.55 £ 5.78 um, -0.88 & 5.59 pm AL FH4S
Table 1. Demographics of patients
Emmetropia Myopia p-value
Number of subjects (eyes) 60 (112) 58 (100)
Sex (M/F) 70/42 50/50 0.067"
Age (years) 249 + 2.8 246 +2.8 0.3917
Spherical equivalent (diopter) -0.65 + 0.45 -7.06 + 1.37 <0.001"
BCVA (scale) 0.97 + 0.07 0.97 £ 0.06 0.606"
Values are presented as mean + SD.
BCVA = best corrected visual acuity.
*Pearson’s chi square test; TIndependent t-test.
Table 2. Morphometric parameters in the 2 groups
Emmetropia Myopia p-value”
Horizontal CFT (um) 213.63 £+ 15.57 227.19 + 19.87 <0.001
Vertical CFT (um) 213.07 £ 13.77 228.07 £+ 20.50 <0.001
Superior MRT (um) 364.70 + 14.59 352.54 + 17.88 <0.001
Nasal MRT (pm) 362.48 + 13.93 351.27 + 15.80 <0.001
Inferior MRT (pm) 358.21 + 14.38 347.16 + 15.65 <0.001
Temporal MRT (um) 340.00 + 14.83 332.06 + 16.53 <0.001
Horizontal pit diameter (um) 2424.03 + 287.25 2204.11 + 228.45 <0.001
Vertical pit diameter (um) 2144.43 + 263.12 2020.67 + 221.48 <0.001
Pit depth (um) 150.59 + 21.48 129.78 + 22.05 <0.001
Slope (°) 6.56 + 0.56 6.62 + 0.54 0.406
Values are presented as mean + SD.
CFT = central foveal thickness; MRT = maximal retinal thickness.
“Independent r-test.
Table 3. Morphometric parameters by gender in the 2 groups
Emmetropia Myopia
Male Female p—value* Male Female p—value*
Horizontal CFT (um) 216.20 + 17.07 209.33 + 11.65 0.023 236.82 + 16.60 217.56 + 18.26  <0.001
Vertical CFT (um) 215.86 + 15.39 208.43 + 8.93 0.005 237.58 £+ 17.55 218.56 + 18.88  <0.001
Superior MRT (um) 396.86 + 14.62 356.10 + 9.78 <0.001 361.40 £+ 14.94 343.68 + 16.21  <0.001
Nasal MRT (um) 368.80 + 12.01 351.95 + 10.03  <0.001 358.86 + 15.17 343.68 + 12.53  <0.001
Inferior MRT (um) 363.66 + 14.29 349.14 + 9.02 <0.001 353.72 + 15.14 340.60 + 13.34  <0.001
Temporal MRT (um) 346.43 + 14.92 329.29 + 5.68 <0.001 340.44 + 13.85 323.68 + 1472  <0.001
Horizontal pit diameter (um) 2389.86 + 290.47 2480.98 + 275.81 0.104 2163.70 £+ 198.46 2244.52 4 250.45 0.077
Vertical pit diameter (pm) 2062.69 + 244.12 2280.67 + 238.17 <0.001 1923.04 + 118.46 2118.30 + 256.17 <0.001
Pit depth (um) 151.11 + 24.99 149.71 + 14.04 0.705 126.74 + 19.31 132.82 + 24.30 0.169
Slope (°) 6.52 + 0.57 6.61 + 0.54 0.417 6.65 + 0.57 6.59 + 0.50 0.566

Values are presented as mean + SD.
CFT = central foveal thickness; MRT = maximal retinal thickness.
*Independent r-test.
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AG 092, 09607 =2 A4S UERITHp<0.001).

15ol A S 2o A= sk5ol Sl vlsl &
OfHA| GFkaL(p=0.005) o]5o] thE T+l vl FfsHA
AFUTHP<0.001). 2o M= A5, WIS, 3152 Fofg A}
o7 flleut olFo] tE FHEY f{ostA Rl
(p<0.001). L5217 & FofA] B 7k27h Al=of Hls)
FrolsHAl AAhp<0.001). 27+ 1] vl 712, N2 F
ABRHEA 9] Hato] FoJSHA| T 2 (p<0.001) A=, ¥l
Z, 515, o159 Ad FHFAY Bk fFolstAl ekl
(p<0.001), 252} @5 Zlo|tke 25to] {-OJ5HA| FaL ek
Hp<0.001). 7}&71= 7 i ZF 2lol7F {I31Tk(p=0.406) (Table 2).

ddo] wE FRHFE Y| Aol S| Heke o F &
oA mE HAZE oAzt SAREEA Rl S FH
FHFAZE A FARIL A= 25270l FUTh
P 7k @ B2 @5 Zlo], 7|& 7= A mE
ol gt 2ol & HolA|] gFSkti(Table 3).
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interface) S WU A2 510 Stratus OCT (Carl Zeiss Meditec,
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