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£ 7% 5 Ao SEACE At ES Soled §F A% o daRA g
2 AFollA= HEZ|AE o] &3t 2 FagtolA 2ol 5 Aol ot ZhubdH FA S 2 ARESel
ZHardd FAE flelA 5T Al 7HA B E SAW, S, A, PR A F olF Eol&E7] A 2l FAlollA
& T 2o ZUYRASAEAE o83 A, AHSAH 574% e T gk ARS8l o3t SR
1 & S ESEIA R S45t] AuE vlaskala) sttt 259 ZAUEASHAE o83 AU FASE Y
Blbiy aks Eol7] flsiA 2e S o HY sAkl oA
& T S HHA 2t SAlollA FEs] AlRiE LA,
CHAD} HRH HE 548 33 ol AldiE o] o] 3tE9] Hatgto]l Axt
Ao AR QATE 3 AHE o83 T S Al 7
2009 495E 20099 12Y71A] Agopihg HoflA] gt A3 Ftoll ozt FFS wiAIsH ] sl A ol
5] AT oA HEZe oA E o83t 2} = AHolA 4L skl o]& fIsl 2ol gl Aol
FES AT B2 377, 6532 iR AGE AlYst A= F7go] 7HeRt 23 S AAE ANgSIGIT) 31t
t}. o] & ZtapAsto] SIAY ool 2H g rES W A & T 130 AHeky WrkATEEgA (Visante ™,
71%g o] = A= AF dAroA ALt Carl Zeiss Meditec Inc., Dublin, CA, USA)E o]&-35}o] 7|
HAEZYO|AE o8& 24 & AEZ e 0]=(60 ekl -‘:rﬂl% S5t WSS HIAE o83t 2
kHz Intralase®, Abbott Medical Optics Laboratories Inc. WAH 24 2L & A AAE duEE SAE B2
Abbott Park, IL, USA) €] ek (raster) 415 ARg-51o] o 3 POl HARAel| oJsiA] AlFEQlom, AT EY 0o
274 8.0—8.8 mm, 45 7% (superior hinge)o] 552 “flap tool” 7]%5L o|&3dlo] AAXES 2Zlo] ZHa} thHAle
73747+ (hinge angle), 70 Ei= 90%=2] ZH A7|ZH(side A 2 FA FHOREE 7]HS Abo]o] HhAREo] W}
cut angle), 110 um, 105 um %+= 100 ume] A4 zhat = AR7A A-E é@ﬁm ol ZtutdH T &4
A %7 (intended flap thickness)® zFatAsH-S & A3} oz 3FhHFig. 1
FAL, A e L 7129 =7l Yol i s 7} {h o] o] %Xé% ZaAH 7= paired (—testo}
a7 ANFAEAE’ & = 28y} 2= = A A(Corneo— Wilcoxon's rank testE o] 83}o] v|w s}, Pearson At
Gage plus™, Sonogage, Cleveland, USA)ZS o]-&3} =7 A 4= 2 Spearman &I A S ArEShe] 2 =A4HF
2o 7t pgultt B A A AREAG. A WA WS ke w3 Bojelolth. Eet Bland—altman plot
ZupEne YA A FAANEAS AT, T 2 olgste] 2 ZA 119 AXES dolmgieh FA B
o7 ZMMAHS YJATE T o|F Sol2|7] A A e x5 22 EY0(SPSS, version 16.0 for Windows,
of 259 ZAUFASEA L T2EE AAIA ZubdH SPSS Inc., Chicago, IL, USA)E AME3FS o1 ol 5%
FAE S745kelth npAuto R P H S Sol&d & %t m9H(p<0.05)Q1 - BAK LR Fofgt Ao R a9t

0.00 mm

2.00 mm

121 pym /
—4.00 mm 5 349 Em 4,00 mm

174 ym
457 ym

Figure 1. Postoperative flap thickness measurement with anterior segment optical coherence tomography.
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17.7H, & A 2ol FHAAY AR Fat —4.69
+2.560E Aty Z49EE SIS 30204 110 um,
279kl 105 um, 89kefAl 100 umz A7gste] Zhubas
< P46kl

65¢F oA 25Tt ZEASGAE o] &g AR
2 AP SO AZEE GO, 3280l A] F 74A] W H
ol o5t o] o]FojF L, 3¢k A¥SAH, 309k
AprRte 2 2k SA7F S &, AR
2 653F F 35%H(54%) 0l ZA o] o]Fo]A 65 F 62
QH95%) N A ZAo] o]Fol Aol gl ¥ =4
AEELS HATHp<0.001, i test). A7to Eate 659t
3 31tol A &5 YW TEEY S o] 83 2 T

=
2 7o) AyE gtk BuA R A A HSA o] B
5 AJRE Qre 329k AZPHI WrHIRERYe] B A
W ohe 289k AWSAMT WHHBZ RG] BE A
Wl ke 199F0]glet,

AAHoZ o3t zlo]5 HJH p=0.005, paired r—test,

o

1

AP ST e EEo] B Al 289 T4k

o ZaEHEA (Ht + EEHEA}
um, 124.7 £10.6 um=Z &
ApolE Holx] ohgltH(p=0.511
paired f—test, Table 1). E3l, T 2A719] AuA4=
0.820 (p<0.001, Pearson ATA4) 2 733t oF2 AY
AS Bck(Fig. 2). Bland—Altman plotArel A 2}z
ot ZHPH AT = WA TS E ALY FdAow FY
3l ZHe Ho|m, 95% limit of agreemento]A] ¢=2= <F
17%, ol 2% oF 15%2] 2o]S Hrh(Fig. 3).
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(p=0.303, Spearman =¢34 2 FAHOE (-0
A IAS Ho|#] A9kt Fig. 2). Bland—Altman plotAr
oA A Z7d el &gt 2P HE A = PSS E A
of vs} AR oF 9.6% FAA SHEUCH, 95%
limit of agreemento]|A Y2= oF 38%, o} |=2= oF 15%
o] ztol5 R 3ItHFig. 3).

Table 1). 3l & 2A7ko] AHA 4= 0.304 (p=0.091, ini 7;!'
Pearson A2 onigle AeHdS HolA skt
(Fig. 2). YA=E ®7] I3t Bland—Altman plot/gof| 4] 2 dA3e HEZYOIAE o &et FA oA A=
Agbge] ofgt ZAuHAEAL QP PEel v B oF ok A kA Y, & 200 e S YA ol st 4
6.7% A &7 =™, 95% limit of agreementofA] Y== A ARSAH, WIAGSEIAE o] &3 SV
oF 23%, ol R oF 29%9] ztolE HIrH(Fig. 3). 2 7 FAE 275t o] AdE Hlaskiith o]
of uheh, AHZAHY WIHTELIALS ol g3 Y
o] 7]&4] E=AQ Avdd FA SAHoR gl 2
Table 1. Comparison of the measured flap thickness
Flap thickness
Method n e, G5, (i) Range (um) p-value
US’ subtraction pachymeter 0 118.3 + 14.4 86.3-154.8 0.005
US direct pachymeter 127.4 + 143 103.0-158.5
US subtraction pachymeter 28 125.9 + 16.8 96.7-167.3 0.511
ocT! 124.7 £+ 10.6 111.0-153.0
US direct pachymeter 19 131.4 + 14.5 103.0-158.5 0.007
OCT 120.0 + 10.3 101.0-141.0

"US = ultrasound; 'OCT = optical coherence tomography.
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Figure 2. Scattergram showing the correlation of flap thick-
ness measured by ultrasound (US) subtraction method, US di-
rect method, and optical coherence tomography (OCT). (A)
Correlation between US subtraction method and US direct
method. (B) Correlation between US subtraction method and
OCT. (C) Correlation between US direct method and OCT.
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=ABSTRACT=

Comparison of Flap Thickness Measured with Ultrasound Subtraction
Method, Direct Method, and Optical Coherence Tomography

Su Hwan Lee, MD, Joo Eun Lee, MD, Jae Yong Kim, MD, Myung Joon Kim, MD, Hung Won Tchah, MD

Department of Ophthalmology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Purpose: To compare the flap thicknesses measured with the ultrasound (US) subtraction method, the direct method, and
optical coherence tomography (OCT) in femtosecond laser-assisted LASIK eyes.

Methods: The present study included 65 eyes of 37 patients who underwent femtosecond laser-assisted LASIK surgery.
Flap thickness was measured intraoperatively using the direct and subtraction methods with US pachymetry and post-
operatively using anterior segment OCT. Flap thickness measurements were compared among the three methods.
Results: There was no significant difference between the flap thickness measured using the US subtraction method and
OCT (p = 0.511). The flap thickness values obtained by these two different methods also correlated well with each other (y
=0.820, p <0.001). However, flap thickness measured using the US direct method was significantly different (p < 0.001)
with a low agreement value compared to the other two methods. Furthermore, the US direct method showed a lower meas-
urement success rate compared to the US subtraction method (54% vs. 95%).

Conclusions: Flap thickness measured using the US subtraction method and OCT showed different values compared to
that measured using the US direct method. Because of the lower measurement success rate and agreement value, the US
direct method is not capable of being used in substitute for the US subtraction method.
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