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YT, Y AN ey, Uy daeaEs sHEg e Y IHSE97](spectral—domain OCT)
A b g2 vhefet b ek gkl + M7 (interferometer) & &3 $§AteH(backscattering)
®ahe o W47t Hnk! kLo AHE o i g oHlo] AEYS AdEYZA 7] (spectrometer) 2
M= S 1 o] A|ET AYS] on] 9= AlatA| ob5o] FE|o] MEH(Fourier transformation) &2 JAS
£ 7HA7] wiZel, A gt B AEE o= A2 RFE= U2 A, 7189 ARG S ST Y7 (time—
chogt ohaby Aghe Aketal QTeh:s o Fasih’ domain OCT)o|l B|3 B& A&z vANF YRS 4

WA= e 7% 52 A5S AHHAE T8 4 Qe Aol Yok’ aL, opye AdEY el Wzt
WA e st 24T 4= AL, olHT S o AESEYG7IE o817 B9 ubiof gt JE7t 5
A Zolut &g & ohyt A4/ # (qualitative)Ql WoHA kol AW o] AElE Aoz vud 4 e &
Hks AlSd el s APl ARLE: AleE A A7t fl= Aol
of W2 Fet v Bl ol ez} oo AxEL AHMEHYFY Wt ESEHY71Yf o 4
2ol WHlS B Aoz YurEAE A5, 25} ©2Ql Cirrus HD—OCT (Carl Zeiss Meditec, Dublin,
Z2 0, W24 7] (retinal thickness analyzer) 52 CA, USA) =, HAE FAlo) o Ao & Alzg Sk
2 e AEsidrn 22 Adgeke ditdeE9d] 87| (total macular volume, mm’)& o-83}o] HAte &
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Figure 1. The Age Related Eye Disease Study (AREDS) grid
used for reporting retinal thickness and total macular volume
in Cirrus HD-OCT system.
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7} 9702] £%(the Age Related Eye Disease Study
subfield, AREDS grid) 22 ¥y o] AAt=]ojxa2(Fig. 1),
o]a 7]H]—o§ LH;(]-E] jl./ﬂoﬂ 94—5—]] Z]—EOE §j—1ﬂ]—\ﬂ Q_;H
(Total Macular Volume, mm®)o] AF&E|o] At} 29 A

27k & kR 2 A (TMV)E AR 6x6 mm A &
M o] A AXG=(nerve fiber layer)~ah AAbw| =
o] upzAA (outer band of the RPE)o] )3t & 242
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of| 3k 7t BEo] TS, 18] 1L average thickness
(AT) & A Tﬂﬂ ofu|gict.
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Table 1. Characteristics of the study population according to age group

Group B (40~ 59) Group C (60~ )

Age Group Group A (20~39)
Mean Age (years) 27.8 +5.4
Sex (Male : Female) 57 :28
Eyes (n') 85
DM’ without retinopathy 12
HTN* without retinopathy 2
Both of DM' and HTN* without retinopathy 2

49.1 £ 4.9 652 +£4.0
66 : 30 21:10
96 31
29 11
21 14
14 7

"n=number of the eyes; 'DM=diabetes patient; IHTN=hypertension patient.
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Table 2. Mean Macular Volume (MMV) according to age group using Cirrus HD-OCT

Age Group Group A

Group B

Group C ‘p-value ‘p-value *p-value

Mean Macular Volume (mm3) 10.13 + 0.40

10.05 + 0.43

9.97 £ 0.58 0.445 0.647 0.192

“Multiple comparison test by Scheffe between group A and B; "Multiple comparison test by Scheffe between group B and C; *Multiple comparison

test by Scheffe between group C and A.

Table 3. Mean Macular Volume (MMYV) according to sex using Cirrus HD-OCT

Sex Male Female *p—value
Mean Macular Volume (mm3) 10.12 + 0.46 9.97 + 0.40 0.028
*Independent sample 7-test
Table 4. Relationship among sex, diabetes and hypertension according to age group
Sex (Male, Female) *p-value Diabetes p-value Hypertension p-value
Group A M 10.20 + 0.38 0.025 (+)'10.02 + 0.35 p=0.273 (+)10.20 + 0.00 0.814
F 9.99 + 0.41 (—)10.15 + 0.40 (—)%10.13 + 0.40
Group B M 10.08 + 0.43 0.288 (+)"10.12 + 0.38 p=0.272 (+)"10.02 + 0.45 0.713
F 9.98 +0.43 (—)*10.02 + 0.45 (—)*10.06 + 0.43
Group C M 10.00 + 0.67 0.628 (+)'10.28 + 0.59 p=0.020 (+)19.99 + 0.57 0.809
F 9.89 +0.32 (—)¥9.79 4+ 0.50 (—)*9.94 4 0.60

*p=statistica1 significance was calculated by independent sample 7-test; T(+)=patient; ‘()=no patient.

Table 5. Mean Macular Volume (MMV) according to presence of diabetes, hypertension or both of them

Diabetes p-value

Hypertension

p-value Diabetes and Hypertension p-value

Mean Macular (+)"10.18 + 0.36

0.209

(+)" 9.92 +0.44

(+/+4)* 10.08 + 0.50

0.260 0.888

Volume (mnr’) (-)"10.06 + 0.45

(-)'10.06 + 0.45

(—/—)" 10.06 + 0.45

*patient; 'no patient; ipatient with diabetes and hypertension.

o, g o] e AAere] AAEeR; IE e
o fl= AT IEe] FAF Aol /1%aL(p>0.05)
I Ex:= Table 13 Zt}

A diAkere] e SR 822 10.07 £0.45 mm’2
AFEE o Aol uhE H+t FbE 84 (mean mac—

ular volume, MMV)& ié‘ﬂ%(A Yol Al 10.13 +0.40
mm’, FEZ(BE)oNA 10.05 £ 0.43 mm’, = dZ(C) ]
A1 9.97 £ 0.58 mm’Z é%jE]OL Uol7} S5 7hasks=
BFE Byoy 7 oA FAXHORE {3t Afol=
o] ] eFeka(Table 2), T3 e Z7}o|| w2 gHabE 8]
o] Wals A3 st N 84 (macular vol—
ume)=-0.002x1}o](age)+10.1499} Z+e FAlS A
= QAR AA] FAE Quli= gl 20 & YRt (p=0.393).
ot, el o2 Hat e §H(MMV) 2] Ak 2
7k Aol A 10,12 +0.46 mm’, o349 A= 9.97 +
0.40 mm’2 Yeht dAdo] ojAET) ko] go] o
u] QA 2 AHp=0.028)E R cHTable 3).
:mﬁ 7F A% WolAd Al Fergel §5, 18]
Tof| ue} Ho SWHE 842 independent sample
T—test% ol-g3to] vl BAg A}, HWF(AF) oA <]

mor

il

A B SR 84 10.20 £0.38 mm’, o4 B 3l
H 9.99 +0.41 mm’& L}E}wv(pzo 025), =9

mm’, o] gl tHAl—o]—_,] .lﬂ——ﬂ- gm}u 27 979 +
0.50 mm’2.& Uehh(p=0.020) Z+z} EA oz golat

ZfolE Hth o] & ALJgt U A| Agt HellAe] 7+ ¥
o] e R 849] Zol= urt fle= ASE & 5
AQltH(Table 4). 18]1L Xﬁﬂ At digetel] tiste] &
T §5, ALY & Yt FeE Al 7t
Zl 7g-of whet Bt ﬁ‘ﬂi A vl FAR At 2
T Y3t Aol gl Zler UrEH&E}(Tabl 5).
A5 Edole FHARH-SA(S.E, spherical
equivalent) —10.0t]-&-€|(D, diopter)¥-€ +5.75D7}#] t}
Fstlom, —3DofA +5.75D77P1H =4 o) (group)
18393} —3DxTh 2he A o]ARS 71 giAIAFE(group)
290k U0} Ha SHbE @48 A=) u|wdl ghe 7t
7+ 10.09 +0.45 mm’, 9.98 +0.43 mm’2 LR (p=0.215),
—6Do| A +5.75D7A] 9] = o)A+t (group) 2009+ —6D
Hr}p 22 Fdolg 7l i gt (group) 129H WU
o] @t Fre ZHzF 10.07 £0.44 mm®, 10.11+ 0.52
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Table 6. Mean Macular Volume (MMYV) according to refractive error

Refractive error (S.E) 3<D'<+5.75 D'<-3 p-value 6<D'<+5.75 D'<-6 p-value
Eyes (n*) 183 29 200 12
Mean macular volume (mm3) 10.09 + 0.45 9.98 + 0.43 0.215 10.07 + 0.44 10.11 + 0.52 0.767

SE= spherical equivalent; D =diopter; ‘n=number of the eyes.

Table 7. Mean values of central subfield thickness, total macular volume, average thickness and Pearson correlation coefficient
among them

Mean + standard deviation Pearson correlation coefficient
Central subfield thickness (um) 254.99 + 21.44 0.300"
Total macular volume (mm”) 10.07 + 0.45 0.906'
Average thickness (um) 280.41 + 11.14 0.287*

*Pearson correlation coefficient between central subfield thickness and macular volume; "Pearson correlation coefficient between macular
volume and average thickness; “Pearson correlation coefficient between average thickness and central subfield thickness.

mm’ o2 Jeh(p=0.767) ZHolAte] ut2 Hit ks 2 A4 SD OCTE o]-&-3f 43k gl AAete
BA 9] AJole oul7t Gl A oR Uehth(Table 6). FukE 820 10.07 £0.45 mm’2 AFZE| Q) 4049}
O] 3EE 22 (total macular volume)d}t TEof 60MIE 7|02 e Hd= AE= 9 ikj%, A 79
Cirrus HD-OCT9] F8 Ar=E ZA3Ql central subfield B sk @710 717} 10.13 4+ 0.40 mm®, 10.05 +0.43
thickness (CST, um)&} average thickness (AT, um)<] mm”, 9.97 + 0.58 mm’2 =A%) (Table 2), T3+ d&
H7re 787y 254.99 £+ 21.44 yum, 280.41 +£11.14 pm= Z7}o] W= kR 8490 Wil W 2 (macular
Holow Ik 9 x3to] AL 95| A|33t Pearson volume)=-0.002x1}o](age) +10.1499} 7Z+e TAlS u}b
ATEA oA AT9F 0.9069] =2 S 7= Sld 2} Lpo|o} kR 82 o] 5] A E 2= AAH H
4 QloiTk. Sk 843 CST, 12)3 CSTOF AT 242t Ak, ol B SAHOR $oj5h 98S o 4 2%
0.300, 0.2879) 4TSS A B HlmA A4RA0l W THp=0303). BEIAZ AAET| §la LA A 4
oL & & e AHHTable 7). ol A 1.0 o]l 567 112¢hS o= gt
Hol =A4E OCT3 (OCT model 3000, Zeiss— Humphrey,
inl %} Dublin, CA)© & 2743t Kang et al'® 9] d1gZ7}o] wt
& S FA9] HIloflA FAF R on] Qe AolE
ofg] PuPdSEL N BE Fo 9% 5o Mal Ho|x| ¢3-S Hisl%al, Kanai et al’F Massin et al”’
£ dorw AlgAsE 2tk 28y AR &3 A BRI WS ety ey 2t ARatihel |
AHEEE Al dnAdAaAl FEAdEdRRYds 2= 4 3Pt FAA SR FO5HA] o AS A APt HelA
T olx] Jok Wy B3 55 A=t SHEEe] 4 = gatgtel vls) £ AEs] A, i Zpo|zt
E7F AA5HA] Y= 59 A S4o] ojHrhe AR 2 7o) shte] U9l Aoz FHert”
o] QIuk'7 ik ) B 7] (retinal thickness analyser, T3 YAlo] A9 10.12 4+ 0.46 mm®, ojAle] Ao 997
RTA)¢} 8172243 7] (optical coherence tomography, + 0.40 mm’2 UER} YAdo] ojA R} St 7o)
OCT)+= kel JeiE A or S4s7] fls) 7 olu] A & AIH(p=0.028)E5 HFcH(Table 3). o]= 3}
H| 542 Aet5 24, AW o2 PuEA A7) = Ao TD OCTE ©]-g-8to] g 1te] st £ & Hlal A
32HLA ouAE Qi o f% Hgeta, T Atg Y 53 Hee et al”a} Massin et al”’¢] Aa}e} A3} gick.
W7 k=29 7] (time—domain OCT)= 221917 37 o Z129F OCT3 (OCT model 3000, Zeiss—Humphrey, Dublin,
S Qolul o B8 HeSeh” Tt He] 48T CAVE ol gl BANE 2 A4 AHLAL ol B
= AHEZ Y gz ckEEle] 7| (spectral —domain optical Aol 627 1209FS tjAato 2 BHbE o] =& =43t Jung
coherence tomography, SD OCT)x o]& -S| tlsle] et al* & Ao w2 Pk o3t 2jo|2 Ho|x| oF
&4 27 7)50] F7tE|o] & kR 8- (total macular =L sho] &2 A Aajel Aolrt S Hlth
volume, TMV)-& WA FAlof whet 2502 Az | T2 A4 nAEEA o] HE o= A &
L ExS 7R et Solar, 1R} AA] FHRFe] ATt oo g8k AA|
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=ABSTRACT=

Mean Macular Volume in Normal Korean Eyes Measured by
Spectral-domain Optical Coherence Tomography

Myeong Su Kang, MD, Sung Eun Kyung, MD, PhD, Moo Hwan Chang, MD, PhD

Department of Ophthalmology, Dankook University Medical College, Cheonan, Korea

Purpose: To evaluate the mean macular volume in normal Korean eyes using spectral-domain optical coherence
tomography.

Methods: The present study consisted of 132 patients (212 eyes) with no ophthalmic evidence of retinopathy and who had
a best corrected visual acuity of 1.0 or better. The total macular volume was measured using spectral-domain optical co-
herence tomography and was analyzed according to age group, sex, degree of refractive error and presence of systemic
disease such as diabetes and hypertension.

Results: The mean total macular volume of all subjects was 10.07 + 0.45 mm?, with means of 10.13 + 0.40 mm?, 10.05 +
0.43 mm? and 9.97 + 0.58 mm® measured for the respective A, B, and C age groups. There was a significant difference be-
tween male and female patients. In addition, there was a significant difference between diabetic patients in group C and
normal subjects. However, there was no significant difference according to degree of refractive error.

Conclusions: The measured value of mean macular volume in normal Korean eyes can be expected to provide a standard
value for diagnosing retinal disease and the need for careful follow-up.
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