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EX: Galilei dual-Scheimpflug analyzer?} slit—lamp optical coherence tomography (SL-OCT)2 =&t MEtZ10|e} SAIZIaZ=TA|
o] Bt=ut xfolof CHafA Lot Xt SHAC

CHAfT} i HS HAQI 68HO| 6802 AR Galilei?t SL-OCTZ XME7/0|Q ZAIZIAt=HE SUSH AAMKI} 33 SH5H0
AR BtEdE Hotetn & 7|A7he] SE4tE Hlwatich

ik & AR S MY SAAUEN=E 25 =2 HEHE ERCH(SUAEAS>0994), Galileiz2 S0t B
Ol SL-OCTZ =Fst Y=t a 011+ 0.09 mm, SHAUFAE B 1401 £7.38 um O 52 A4S BUCHp<0.001). &
AT M Z0[et SZUEAC 95% UX|= He= 242 0.36 mm, 27.66 umO|UCH =2 HEUHUAE BACHARA S>>
0.89, p<0.001).

ZE: Galilei?} SL-OCTE 0|85t £t MU Z/0[e SHUUFA= =2 HAKU 22488 BERaL £ AAZ|A Afolof |2t
A0I2 201 Zut sifA Al ofof cHSt mef7t HRE o= 4ztstot
(CHstotutsta| X| 2011;52(1):53—59)
et MR 229 FH|, =27], YAl tgt A5 lojA” Lefolli= vlHEA Wos AL Z4sts 7
Aot A2 FEiehAel A 9 AR kS Xd APgE|Eo] ZfdhE o] ARgE AL QlTt.
FA IS Wy Aoly 28| ARE Alw5k= o Galilei+ dual Scheimpflug camera®} placido topographer
UNA F83 7HAE AY AL lo] o] & fIgk AH|E0] A 7h AtE Ao 7k B, 3, AW, wl= 5o 94t
&H o JfarElo] ghrh T’ Ba] Sk SjollA Azl I BAASAE €& o Adek 28 SL-0CT& HHS
o|e} FAZFAE e Sk Zlo] =R &R W] M HHEE Y 7= 1310 nm 24=F
Bl TR kAN of g Aujuict S Ao Zpo|7h glrkal tjo] o =5 0|83t A Au-27HdAl(low coherence inter—
oA Qlek ferometry) & o]gsto] HQHRe] At AASAE =
AR HMEE AFH o7 FHsk= 7|42+ A-scan, A 4= ok T AAPIA BF HEE B AR5t
Z&a} AHAn|A, Orbscan (Orbtek Inc., Salt Lake City, HAEoZ A &9 932 2 4= 93 HAo| 2485
UT, USA), Pentacam (Oculus, Wetzlar, Germany), Galilei L A7ro] A1 =AuHo] Helsiot= Aol gtk
dual Scheimpflug analyzer (Ziemer, Port, Switzerland), slit— 2 31 S Ao 2 Galileig 243 Zuk A=x] 9
lamp optical coherence tomography (SL—OCT; Heidelberg AR U AR Q@A tiE] LoE Aol
Engineering, Dossenheim, Germany), Visante OCT (Carl Galilei®} Z2u} YA Fn|Aog =Xt zbatgH 2 A7}
Zeiss Meditec, Dublin, CA, USA) Zo] ¢Jt}. A—scan?] Autzlol= mlwdt A7} Qglot ol FHLolofA
735 ko "R A AEsto] "HARRE 7Rl SL-0CTZ S4%t SAZFA tajA= Hils vzt

Ao Aot SN w2t SAGEe] e = o Galilei®} SL-OCTE &3t Awlzlo] W Z4 7}
_‘-,#-_7]}]9,] H]ﬂoﬂ EHT_)‘HA-]E %_1—3:1;‘(1 H]—7]— %"}\E]—
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AN Y § B £ AR B AAPIZIRES SAA] BlaE sl AP
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Canon Inc., Japan)< ]%604 é E}Oﬂorq
IOLMaster (Carl Zeiss Meditec, Jena, Germany)
se] Z4ahics.

Galilei= thAF2-o] w2jot B1& Aol et g
o & FARE olgste] LT F W HHZAE
o) 21 A 9o FolmA W] sz Ao] Zhubiu]
g2 o Zgston SL-0CT= A7t A1 7]
ofo} €18 Bo| 1 AUFS Eula 2|61 §F & A7H UH)|
A SAlollA A FHE A4 7 e =5 skar, &
Zol= Ziatol| A A AR EITE EE A5
208 wAES] Y A B 3A oA 9A]
o2 AFSHTh o] B HAbe 7 B gt
ARARO] ofsto 33] HHE AJ3YE QlTt.
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SHZEEA 9 Avzlo] 33] S A9 Hdt g
tol AAZIARES] Aol EA8HI e HHEAd2 i A

FZFHAH2.77xwithin subject standard deviation
(Sw), R951, W&A<=[coefficient of variation (CV), 100
xSw/overall mean], SWAA4=(intraclass correlation
coefficient, ICC) & Al4lsto] H7lstodct. & HA 7S]
Y X Z+= Bland and Altman plots ©]-&3slo] BXA51% 1L
Pearson AlTE Ff 7 714 ARole] AdaatAlof disy
HE Qoprsret ! w3t tare] 2ol ol we =
A7)0 Aol S otobnr] fl8) thake) TH4A G ol
stol Yae F5E 9 DEIAZ(FRER < -3.007
FE), AETAIA(=3.00 < PR < —0.500]E),
HTARFEER > 0500 gE) 0 o] 2472
st ghakzke] 247 2jolu] i 1-way ANOVA
€ olgstlern ol gholl dishAl= Bonferroni ARE
A& AABHLE BAEA2 SPSS version 12.0 (SPSS
Inc, Chicago, IL)& ARE-8I¥ 2™ p—value < 0.0591 7%~
fFolgt Ao= weskqict

ol

ol

Z at

L9Aof| A 25A02] 313l A 68752 682 o=
st o HA|gAFe] Hat vl 20.94 + 1.554(19~25
AR Bat FHERZES —2.31 + 2,400 L€ (—7.50~

+2.50t]-%8)), B oF=A-L 24.92 +1.38 mm (22.5~2
9.2 mm) itk

Galilei®} SL—OCT&2 =43t g+ Aurzlo|= 7kz} 3.33
+0.20, 3.22 +0.19 3-13 ug ZA 7S =

Z_'l-
06 umelgieh. S
St gl el FEE W MEAAR RN, o
AT A RO »}w; W 7R S e
A FRSAg] U2 fold Kol Holx] Qgk A
Wlol Galileid] 29 A 2 R4 213 2ol E 2

Table 1. Comparison of anterior chamber depth (ACD) and central corneal thickness (CCT) measured by Galilei and slit-lamp opti-

cal coherence tomography (SL-OCT) among the three groups

Moderate to high myopia Low myopia group

Non-myopic group Povalue

Post hoc

group (n = 23) (n = 33) (n = 12)
Galilei
ACD (mm) 3.41+0.19 3.33 +£0.18 3.15+0.20 0.001 MM/LM > NM (p = 0.001 for
MM >NM, 0.023 for LM >NM)
CCT (um) 547.87 + 19.54 558.65 + 24.20 569.25 + 41.27 0.077
SL-OCT
ACD (mm) 3.27 +£0.18 3.22 +0.19 3.10 £ 0.14 0.030 MM > NM (p = 0.025)
CCT (um) 525.80 + 30.90 547.13 + 24.86 555.58 + 46.74 0.092

P-value: 1-way ANOVA; MM = moderate to high myopia group; LM =

post hot analysis.

low myopia group; NM = non-myopic group; Post hoc=bonferroni
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Table 2. Anterior chamber depth (ACD) and central corneal thickness (CCT) measurement repeatability of Galilei and slit-lamp op-

tical coherence tomography (SL-OCT)

Galilei SL-OCT

ACD (mm)

Mean + SD 3.33 +0.20 3.22 +0.19

R95 0.05 0.04

CV % 0.58 0.45

ICC (95% CI) 0.994 (0.991 to 0.996) 0.997 (0.995 to 0.998)
CCT (um)

Mean + SD 556.82 + 27.34 544.90 + 33.06

R95 3.41 7.13

CV % 0.22 0.47

ICC (95% CI)

0.999 (0.998 t0 0.999)

0.998 (0.996 to 0.999)

SD = standard deviation; R95: repeatability = Sw X 2.77 (95% of differences between 2 measures for the same subject would by expected

to be less than this value); CV = coefficient of variation; ICC =

Table 3. Pair-wise comparison of anterior chamber depth (ACD)
Galilei and slit-lamp optical coherence tomography (SL-OCT)

intraclass correlation coefficient; CI = confidence interval.

and central corneal thickness (CCT) measurements obtained by

Pearson correlation

Pairwise comparison Mean difference + S "P-value . P-value 95% limit of agreement
coefficient

ACD (mm)

Galilei — SL-OCT 0.11 + 0.09 < 0.001 0.89 < 0.001 -0.07t0 0.29
CCT (um)

Galilei — SL-OCT 14.01 + 7.38 < 0.001 0.98 < 0.001 1.67 t0 29.33
SD = standard deviation.
*P-value = paired ? test; TP-value = pearson correlation.
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Figure 1. Scatter plot and Bland-Altman plot of anterior chamber depth (ACD) measurement by Galilei and slit-lamp optical coher-

ence tomography (SL-OCT).
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O} SL-0OCT9] ¢ 555 9 A=A T HIAIE
/\}O] olgt 8-9)3t 2o 2 X tH(Table 1).
T QA Arbol 4o dish HEAS

uAS Hohe
A3} Galilei®] A< R957F 0.05, CV7} 0.58%,

ICC7}

0.9940]9131, SL—OCT2] 79 R957} 0.04, CV7} 0.45,
ICC7} 0.9972 F HAAP| BFoA =2 WS 24
TH Table 2). Galilei®} SL-OCTZ Z#38t FAzHatE 7 9]
HhE A2 Galilei®] R957F 3.14, CV 0.22%, ICC 0.9990]
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Figure 2. Scatter plot and Bland-Altman plot of central corneal thickness (CCT) measurement by Galilei and slit-lamp optical coher-

ence tomography (SL-OCT).
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U ARl whet 2 ghel zol7t Avkm g A glon

Askal FHElo A o] FAAE RHilste 21 By Rof
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SL-OCT=& A3t dAuzlolet FAZatwE7 2 HAY
WA 5 Au)zke] Afo], e 3 A4S Lot i)
a9t
Lee and Jun®o] GalileiZ o]-&3}o] 4 28.14](22~38
A, BaZdolAr —1.84t]FE(-8.0~+3.0) 9] AAQIS
deR Mg Ae] ostd Wi FHAUNEAE
560.8 £ 28.84 umo| )L, w2 AR 2 HARZE A&
A& Kol & A+t dxfe} vk AukE E Stk Wang
et al'” & Bt 3641(23~624) 9] A4S tafo.z 3¢
2 AAAP} Galilei®} Pentacam 0.2 QM A&2A| & =
st 1 AFAS sk, 1 Axto] oJah Galilei
2 2% FAZNEE B 556 + 31 umo| 9L, A
.25, FU/dEAS 0.9992 &2 Aot A9
A25t= ANS Wt 3 Galilei® 243 Atzlol=
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HF 2.97 + 0.41 mm, AL HMEAZ 0.69, T
A4 0.996 02 A B A-to] Aufe} vls=gh
A4S Bk sHAT dzglol= 2 A+e] 3.33£0.20
mm3c} QS oFxkS. WAt} Menassa et al''e Galilei}
Orbscan®. @ B3+ 394(23~634]) 2] AAFolof| Al S=A]za)
FAE SHsto=dl L 23 Galilei2 Z43 A 24
A7} 551.7 £ 36.6 umo] L, =2 HAAR 2 HARRE
AEYE Hol JA] B A9} vis=g daE Bt
a4, Sandler et al'’o] SL-OCTE o]g3}o] At ol
T4 279 k2 HARE Hit 324 (18~5841) <] A4¢
QoA 243 Fa FAZ AL 2H2) 0.556 +0.020,
0.557 + 0.019 mmo| T, FHAFTAS= 0.9480]4] 0.995
2 2 d7o) Awel Ao Ax|shgirt. SL-OCTE A%
W Aupzlol zkzk 3.12 4+ 0.36, 3.13 + 0.38 mm, Ui
FHAIG= 0.9720]4 0.9872 2 Aot vt AAdS
Heou Aol B AT ¢ SAHAH
2 AqtoA] Galilei®} SL-OCTE o]-&-sto] A3t Bt
Zlol= zbzk 3.33 4£0.20, 3.22 +0.19 mmE =%
. Galileig o]-&3to] HHzlolE Z4% dd dA+E52
W= AHEH, P 274419 IS e R g
Salouti et al'®e] &IFLoA= 3.22 +0.05 mm, Han and
Jun’o] 4 30.24, FFFHSA —2.740]SE Q] HAF
£ Aoz g Aol 3.1 +£0.29 mmz ZHE o] &
AtollA ZAH dHzlo)7t o) Aak=o His| o ZA
24 5= Ak Btk T3} Sandler et al'’o] Hat 324
9 gAloAl SL-OCTZ ZH3t d¥zlole 312+
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Zfol7F U o]fi= ob2] gHaleka] gfou E 7ix] 7hs

e AR 5 9e Aol Al Galilei7h SL—OCTR
o FAALEAS o SAA 243 ol%2 SL-0CT7}
QA|als Zhate] A7 AR 9F% ZhedAmc ofefaze]
9517 BB e nHslok & Aolth Li et al®

o,

Aol M= SL-0CT S SHZANFAE 715+ Aol W
ol = ZRIYO R AF FA T 502 S5
L okoky) 3% SL-OCTU} Visante OCTY] 4%
¢} Galilei 2AAE v|wsl= 271 3w HQ3 7oz
AyzFatet. Doors et al”’e SL—OCT9} H] 23l Ye] S o] &
Sl Visante OCT&} Galilei®} H|s=3lt H2|& o]8sl=
Pentacam® 2 Z#3t AWlzlo]E v|wsl=y 1 Axt
Visante OCTZ Z=A3F A=}z o]7} Pentacamo & =43}
Aol net o 27 SAE|gich HhE, Yi et al’’o] Algat

I Zz10]2} Pentacam .

o

=

=

¢

)

A

-

o:

o GLof| A= Visnate OCTE &A%

2 2% Aol Aolel Aot gigiek. o4 2 4

AAHE olgdt ATET|EE AR T2 ATE Holu

o

www, ophthalmology.org

ot &

Alztote

=R B B x“

(=]

el

I

glow, B o] 4= Doors et al”’e] A+ Ao} ¥
SL-OCT& =43t Hutzlo|H} Galileiz 243l
o]7} ¢ o 1 olf2= A, dAgzel 54 A
AR71AE7Eel| Zhab s = Al o] AAE A st
9] ztoof| ofgt 7k, EA, i) b5,
2}, vl 5o 8”1, A, HARRR] HApgr e 9
o= Ao & Ho|rt.

AF7HA] Baig o2 AFET gl B Ao o
Adsto] 19M|0 A 25M|2 vl Aol A
7] el vrolet o] ofgh Wkl
Aol Qlet. webA 2 Ao Al
W 2dholu S dugeEadd ARE §-8
Aotk oA dat Sy o] F9] it
AlgetA Hgk A3 HARRHinter—ob—
server) 3 HFEA] 7] (inter—visit) o] w2 AFAL H7)s}h
A gk BE, T 2] EAof Qo] &S
How Je] 201 = 250 ZaEASgA o Aaket
HlEkA] 55k e 2 AT Aol ofof] sl
F7HQl A7t as Ao g Azielt,

AZA o7 Galilei2} SL-OCTE o]&3}o] 243}
Zolet SAlZhaEA o AR RHEAS =4
SEANE Zbzke] HApdul oA SAH Hwzlo
FAE folgh Afolg Hof At |4 A] o]
Hag Ao Yt

i

o

R
ol

A9e

0
r

4 S oo N U

A

oL
O
rf

=)

(e}

o

¢
=

=
KX

zmes

1) Kim YY, Jung HR. Clarifying the nomenclature for primary angle
closure glaucoma. Surv Ophthalmol 1997;42:125-36.

2) Holladay JT. Standardizing constants for ultrasonic biometry, kera-
tometry, and intraocular lens power calculations. J Cataract Refract
Surg 1997;23:1356-70.

3) Doughty MJ, Zaman ML. Human corneal thickness and its impact
on intraocular pressure measures: a review and meta-analysis
approach. Surv Ophthalmol 2000;44:367-408.

4) Reddy AR, Pande MV, Finn P, El-Gogary H. Comparative estima-
tion of anterior chamber depth by ultrasonography, Orbscan II, and
IOL master. J Cataract Refract Surg 2004;30:1268-71.

5) Vetrugno M, Cardascia N, Cardia L. Anterior chamber depth meas-
ured by two methods in myopic and hyperopic phakic IOL implant.
Br J Ophthalmol 2000;84:1113-6.

6) Ryu HW, Kim KR, Chung SK. Comparison of A-scan, scheimp-
flug camera, and orbscan for measurement of anterior chamber
depth. J Korean Ophthalmol Soc 2006;47:1287-91.

7) Giers U, Epple C. Comparison of A-scan device accuracy. J Cataract
Refract Surg 1990;16:235-42.

8) Lee YE, Jun RM. Parameters obtained by Galilei in normal
subjects. J Korean Ophthalmol Soc 2009;50:1611-6.

9) Han KE, Jun RM. Measurement of white-to-white diameter and

57



- Cfstetatets|x| 201 M 52 ® M 1 E-

anterior chamber depth by dual Scheimpflug camera. J Korean
Ophthalmol Soc 2010;51:169-74.

10) Bland JM, Altman DG. Measurement error. BMJ 1996;313:744.

11) Bland JM, Altman DG. Statistical methods for assessing agree-
ment between two methods of clinical measurement. Lancet
1986;1:307-10.

12) Olsen T. Sources of error in intraocular lens power calculation. J
Cataract Refract Surg 1992;18:125-9.

13) Wang L, Shirayama M, Koch DD. Repeatability of corneal power
and wavefront aberration measurements with a dual-Scheimpflug
placido corneal topographer. J Cataract Refract Surg 2010;36:425-30.

14) Menassa N, Kaufmann C, Goggin M, et al. Comparison and re-
producibility of corneal thickness and curvature readings obtained
by the Galilei and the Orbscan II analysis systems. J Cataract
Refract Surg 2008;34:1742-7.

15) Sandler SF, Zelefsky JR, Dorairaj S, et al. Intra-observer and in-
ter-observer reliability and reproducibility of slit-lamp-adapted
optical coherence tomography for evaluation of anterior chamber
depth and central corneal thickness. Ophthalmic Surg Lasers
Imaging 2008;39:299-303.

16) Salouti R, Nowroozzadeh MH, Zamani M, et al. Comparison of an-

terior chamber depth measurements using Galilei, HR Pentacam,
and Orbscan II. Optometry 2010;81:35-9.

17) Park SH, Choi SK, Lee DH, Kim JH. Central corneal thickness
measured by four different methods in normal and post-femto-
second laser-assisted LASIK eyes. J Korean Ophthalmol Soc
2010;51:320-7.

18) Li H, Leung CK, Wong L, et al. Comparative study of central cor-
neal thickness measurement with slit-lamp optical coherence tomog-
raphy and Visante optical coherence tomography. Ophthalmology
2008;115:796-801.

19) Wirbelauer C, Thannhauser CL, Pham DT. Influence of corneal
curvature on central and paracentral pachymetry with optical co-
herence tomography. Cornea 2009;28:254-60.

20) Doors M, Cruysberg L, Berendschot T, et al. Comparison of central
corneal thickness and anterior chamber depth measurements using
three imaging technologies in normal eyes and after phakic intra-
ocular lens implantation. Graefes Arch Clin Exp Ophthalmol
2009;247:1139-46.

21) Yi JH, Lee H, Hong S, et al. Anterior chamber measurements by
Pentacam and AS-OCT in eyes with normal open angles. Korean J
Ophthalmol 2008;22:242-5.

58 www_ophthalmology.org



- o3 9 : Ay

9
=1
)
ofy
0=
N
2
qn
=
1o
I
0x
I

=ABSTRACT=

Comparison and Repeatability of Anterior Segment Parameters
Obtained by Galilei and Slit-lamp Optical Coherence Tomography

Won Hyuk Lee, MD', Young Hoon Hwang, MD?, Se Jong Kim, MD?, Sang Mok Lee, MD, PhD?,
Chungkwon Yoo, MD, PhD’, Yong Yeon Kim, MD, PhD’, Joo Hwa Lee, MD, PhD'

Department of Ophthalmology, Sanggye Paik Hospital, Inje University College ofMedicine[, Seoul, Korea
Department of Ophthalmology, The Armed Forces Capital Hospitalz, Seongnam, Korea
Department of Ophthalmology, Korea University College of Medicine’, Seoul, Korea

Purpose: To evaluate the repeatability and comparability of anterior chamber depth (ACD) and central corneal thickness
(CCT) measurements obtained by Galilei dual Scheimpflug analyzer (Ziemer, Port, Switzerland) and slit-lamp optical co-
herence tomography (SL-OCT; Heidelberg Engineering, Dossenheim, Germany).

Methods: ACD and CCT were measured by Galilei and SL-OCT in 68 eyes of 68 healthy young subjects. Each measure-
ment was performed 3 times by a single examiner, and the repeatability of 3 consecutive measurements was analyzed.
ACD and CCT measurements were compared between the 2 devices.

Results: Both Galilei and SL-OCT showed high repeatability (ICCs > 0.994) for ACD and CCT measurements. The mean
ACD and CCT measured by Galilei were greater than SL-OCT measurements by 0.11 £ 0.09 mm and 14.01 £ 7.38 um,
respectively. The 95% limit of agreement values for ACD and CCT measurements were 0.36 mm, 27.66 um, respectively,
and were highly correlated (correlation coefficients > 0.89, p < 0.001).

Conclusions: Although the repeatability of each device was high, ACD and CCT obtained by Galilei and SL-OCT were sig-
nificantly different. These differences should be considered when interpreting ACD and CCT measurements obtained by
the 2 devices.
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coherence tomography

Address reprint requests to Young Hoon Hwang, MD

Department of Ophthalmology, The Armed Forces Capital Hospital
#13-4 Yul-dong, Bundang-gu, Seongnam 463-040, Korea

Tel: 82-31-725-6270, Fax: 82-31-706-0987, E-mail: brainh@hanmail.net

www ophthalmology.org

59




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


