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Diagnostic Abilities to Detect Glaucomatous Abnormality Using Normal Retinal
Thickness Measured by Optical Coherence Tomography

Eun Jin Bae, MD, Kyoung Lae Kim, MD, Young Cheol Yoo, MD

|'0|I
=
_|0II

Department of Ophthalmology, Kangdong

O|T{IhEE ZEAMAIY OLBFEL T Al

L=

Sacred Heart Hospital, Hallym University College of Medicine, Seoul, Korea

Purpose: Recently, the introduction of spectral-domain optical coherence tomography (SD-OCT) has enabled measurement of
retinal thickness in the posterior pole in 64 sectors. SD-OCT was used to evaluate the diagnostic effectiveness in detecting glau-
comatous abnormality of visual field sensitivity. A normal value for retinal thickness was determined and then compared in corre-

sponding local sectors.

Methods: Thirty healthy controls and 30 glaucoma subjects were evaluated. Macular thickness values from the 4 adjacent
square cells in an 8 x 8 posterior pole retinal thickness map were averaged for a mean retinal thickness (MRT) value. A norma-
tive database was prepared using the data from the healthy eyes of this study to determine the diagnostic criteria for MRT. If the
MRT value was <5% (Criteria A) or <1% (Criteria B) of the normative database, it was considered to be abnormal. The abnormal-
ities of the MRT value for each diagnostic criteria were compared with the visual field sensitivity results in the corresponding

positions.

Results: The concordance of abnormalities between MRT and visual field sensitivity at 16 measured points was low in both cri-
teria A (Kappa value; -0.418~0.429) and B (Kappa value; -0.363~0.444). Based on the results of the visual field at each focal
point, the sensitivities and specificities of MRT values using the 2 criteria ranged from 0% to 100%.

Conclusions: In this study, MRT values showed low correlation and diagnostic ability to detect decreased sensitivity of the visual
field in corresponding points, when customized criteria derived from a normative database were applied.
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Figure 1. The mean retinal thickness mapping corresponding to the visual field sensitivity. (A) A macular thickness map yielded by
posterior pole asymmetry analysis of spectral domain optical coherence tomography is divided into 64 squares centered on the fovea. (B)
We divided both the superior and inferior hemifields into 8 sectorsparts based on the horizontal raphe. Retinal thickness values of 4 ad-
jacent square cells in the 8 x 8 grid of the posterior pole thickness map were averaged on the mean retinal thickness value. (C) Among the
52 test points of the central 24-2 pattern, the central 4 x 4 points corresponding to the 24° x 24° posterior pole thickness map of the
SPECTRALIS spectral-domain optical coherence tomography (SD-OCT) were considered. Same number between (B) and (C) indicated

a pair of sector to undergo statistical analysis.
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Table 1. Demographic characteristics of study participants

Normal (n = 30) Glaucoma (n = 30) p-value
Age (years) 52.03 + 3.98 58.80 + 4.12 0.55
Sex (M:F) 13:17 20:10 0.07"
Axial length (mm) 23.83 £ 0.46 24.10 £ 0.58 0.30"
Posterior pole retinal thickness (pm) 294.15 + 33.98 278.3 £ 41.03 <0.01"
Global index of standard automated perimetry
MD (dB) 0.34 + 0.91 -3.18 + 5.89 0.03"
PSD (dB) 1.36 £+ 0.10 3.92 +1.86 <0.01"

Values are presented as mean + SD.
MD = median deviation; PSD = pattern standard deviation.
*Independent r-test; TChi—square test.

Table 2. Mean retinal thickness of normal and glaucomatous eyes and cut off values in 16 sectors as well as average determined by

SD-OCT
Sector Control Glaucoma ]
Mean + SD (um) Range (um) <5% (um) <1% (um) Mean 4+ SD (um) p-value
Superior 1 242.61 + 8.57 230.25-254.50 224.08 217.25 231.76 + 11.90 <0.01
2 273.20 + 9.99 259.50-288.75 251.66 248.75 258.14 + 15.43 <0.01
3 292.49 + 10.23 277.75-311.00 277.79 269.00 273.30 + 18.02 <0.01
4 307.06 + 12.75 287.25-334.00 287.25 284.50 274.10 + 22.34 <0.01
5 268.84 + 12.55 244.50-288.25 242.36 237.00 256.62 + 13.43 <0.01
6 322.70 + 13.50 294.50-338.00 293.55 291.75 306.86 + 15.70 <0.01
7 336.46 + 13.72 305.75-344.25 309.03 308.25 323.58 + 18.77 0.04
8 314.27 £ 13.20 289.75-333.25 289.90 282.00 299.94 + 35.23 0.04
Inferior r 268.50 + 9.89 227.50-321.25 249.15 245.00 224.07 £ 15.32 <0.01
2’ 269.24 + 11.09 255.00-305.25 250.49 243.75 246.82 + 14.75 <0.01
3 287.96 + 12.54 268.25-314.75 265.64 261.75 261.62 + 19.69 <0.01
4 304.00 + 15.00 251.50-324.75 279.30 251.50 272.17 £ 27.47 <0.01
5 269.78 + 16.58 249.50-336.25 244.51 234.75 254.58 + 13.72 <0.01
6’ 324.26 + 14.19 295.00-344.50 293.81 290.00 304.43 + 19.28 <0.01
7 331.91 + 14.12 302.00-352.00 305.36 302.00 319.86 + 21.19 <0.01
8’ 313.50 + 15.75 287.75-346.50 287.80 283.50 292.54 + 20.52 <0.01

Values are presented as mean + SD.

SD-OCT = spectral-domain optical coherence tomography; SD = standard deviation.
*Independent t-test to compare mean retinal thickness between healthy control eyes and glaucomatous eye.
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Table 3. Agreements of abnormal judgment between visual field sensitivity and mean retinal thickness, measurement in 16 tested sectors

Criteria A"

Criteria Bf

Sector

Kappa value p-value Kappa value p-value

Superior 1 -0.320 0.028 0.000 1.000
2 -0.401 0.002 -0.302 0.015

3 -0.418 0.014 -0.363 0.015

4 0.053 0.593 0.094 0.397

5 0.02 0.894 -0.064 0.506

6 0.429 0.014 0.429 0.014

7 0.132 0.356 0.132 0.356

8 0.173 0.092 0.173 0.092

Inferior r -0.068 0.023 -0.068 0.023
2 0.110 0.351 0.187 0.170

3 0.233 0.102 0.268 0.070

4 0.170 0.190 0.444 0.014

5 0.379 0.037 0.380 0.008

6’ 0.286 0.088 0.000 1.000

7 -0.119 0.377 -0.105 0.513

8 -0.017 0.900 0.020 0.894

“If the average macular thickness value was <5% of that in the normative database, it was considered to be abnormal; If the average macular
thickness value was <1% of that in the normative database, it was considered to be abnormal.

Table 4. The sensitivity and specificity of diagnostic criteria A and B of retinal thickness measurements to detect abnormal visual

field sensitivity in 16 tested sectors

Sector Criteria A Criteria B
Sensitivity (%) Specificity (%) Sensitivity (%) Specificity (%)
Superior 1 40.00 20.00 90.00 10.00
2 14.29 21.74 28.57 21.74
3 0.00 47.83 14.29 30.43
4 80.00 32.00 80.00 40.00
5 11.11 90.48 0.00 95.23
6 66.67 88.89 66.67 88.89
7 50.00 78.57 50.00 78.57
8 100.00 75.86 100.00 75.86
Inferior 1 80.00 0.00 80.00 0.00
2’ 75.00 50.00 75.00 61.54
3 80.00 60.00 80.00 64.00
4 80.00 52.00 60.00 88.00
5 57.14 82.61 28.57 100.00
6’ 66.67 70.83 66.67 75.00
7 0.00 71.43 0.00 82.14
8 33.33 62.96 33.33 70.37
YOAAHEF TA RO BferoE LR ] T 2ol S 7 FANHY AYYATASHNG B
B40] S Aeto] o]§8 4 U JHSAE HIEG  Ajsto] AT AT|E ASLBE o|§3 ST 2t 3
oh A A Al gt PRl AREAe] ofig 2 FuAARSY) B AelR o] sk
M AR B ATHY W Ae RANAOR AP APSAlokdAdI] M4l TR AhAe.
Aol NOREsl WAl ALSSHE BERRSle] S 2 e AXEE Bgith ol RN ol8F I
b Boldo FamgiEA oRE e Aol & SRS FAmAC] SR QAE f-840]
g Al ofulvt e Ao Az We 4 gtk W A
SD-OCTZ 274 ML bzl o4 iz 16 olof o] e AXES mal AL thaTh Po] o
M| SRR BFollA St at Aol A -9t & SHolA s & 5 Aok A AsAloFd AR 9 E
o7} ek Leuh, iRt fARRE Aol B A7) AT e FFE vAe FEEA HAR

864



E

2T 2 : ZAXHE YUEH S TsHE -
olgt B4l ofsf S AL A 4= ok EIF Ak =l A A3 AlopaE oz AopgAE F9 A v
AokaAtel MRS Y ATE sk 9ol Buk o] olele AeolE FIR Wuprs ool Hhy A
LAl Aeshe 167119 Aol &2 AEg s of it mheto] o] & & Ut
AR oLt upake] S aviu AR Al RREA] Sl SPECTRALIS SD-OCT 2] posterior pole asymmetry anal-
olsf| Hets] FU 1A AHE HlawsHA] X sAE 4= 9l ysisS o8& Kim et al’' 9] ¢itol ub=m AgAlop AL
Ok ESE Aot HIA o BE AR 1% 1] A3 S5 YA SR Afelof 2 d¥AdE B
ol sigshe -2 aAstol 247 4, SD-OCT7F = ok 22 o] 4= SAEFAE o8-St ddEY &
W WEkE Holl WU H S HEt] ohfet 8L ojgl AHOR B ATolqi yEloleuol AT
T WHRAE S8Rt A AA T AR bl e 9 TEol o] Aev|eer AAstal, oAl whel ulAA
=5 Hole aclor 2gd 4= Qlrk o AFE Sl o g wdsto] AE AFsilou, AR AAl
A7 TAAERS FASAATE b R ofg] gHAI o] Qlo, WA 7842 Bl dHlole A
SR EG g3 AdEs yehla, gkt FA= Stk Z2uh 2 o] W E o2 A ARkl
A% g FAolBR RS FARD S Jorg oje} e AE dntsstroll= A7 QAT
Apo] FxA A WAl glo} WA Woldrks 3y gubs) 2479 Sk AxelAle] QA ol
Aol Watgl v} ek AF th2gat Huake] B4R & fleiAe vol, 49, A% 5 A SAl S
ol AFANe| FFa vE 4 Atk F Lo Fatrolof o 5 Qle aago] nE AlEekE Aol e o)A
SAHCE o7t Aol fIUSUH(p=0.55), F4A] 24 7b Hasal, o]F o] gjt F7HAQl AT Ao
< 93k thm2el o] WeZh 20902 AE| WS Wl of dek
Atk ol Aol mE YA Y] Hsbrt Aets] HhgE
Al k= 7_%‘6—*35 AApsit, ARl whE AL o REFERENCES
awfol ZF ZAAHA v 10dmfct 2.3-5.2 pm=2 #EFH
2} Yol E£3hE= ATE Bo] o] xjolo ot dgke 1 1) Quigley HA, Katz J, Derick RJ, et al. An evaluation of optic disc
_ d nerve fiber layer examinations in monitoring progression of
2] oke Aoz M7IECL mixjulo 2 EA RO R an
ol A G Ao AA. vpAE _i 7 e early glaucoma damage. Ophthalmology 1992;99:19-28.
FroJskA] LATHp=0.07) = 9] FH| Aol s & 2) Sommer A, Katz J, Quigley HA, et al. Clinically detectable nerve
Qaolth =R & oAt v|g YRle] vlgo] 2ujjo] fiber atrophy precedes the onset of glaucomatous field loss. Arch
- hthalmol 1991;109:77-83.
W, diz2toll A= ofAke] vlgo] =tk "Rk oAkl Hls) or - ‘ . .
o 2830 3) Zeyen TG, Caprioli J. Progression of disc and field damage in early
= S = = .
o] £ FREEAE 7Tk BaE Q7o 2 At glaucoma. Arch Ophthalmol 1993;111:62-5.
oA oJZ}9] H]L0] =L Y XFS T8I HF YR 4) Sihota R, Sony P, Gupta V, et al. Comparing glaucomatous optic
1A W72 AP 1St 0, Bz & neuropathy in primary ope.n angle and chronic primary angle cl(?-
R A ] 1.0 6] ol sure glaucoma eyes by optical coherence tomography. Ophthalmic
o d4sH dAENS 7ol sl Physiol Opt 2003;25:408-15.
SR mk = 5 285 = R)o] LA £ARO] Xt 5) Quigley HA, Dunkelberger GR, Green WR. Retinal ganglion cell
A] whalorul shulELE siub A S 7] x]wulAslo] Eul atrophy correlated with automated perimetry in human eyes with
. ool mhals = 23310] ol ol S1o glaucoma. Am J Ophthalmol 1989;107:453-64.
He Aol WEEA S8R d8A olgel Algtol 6) Curcio CA, Allen KA. Topography of ganglion cells in human
QTP Rt AJAAR9 §lEo 7] golHo] AlEt retina. J Comp Neurol 1990;300:5-25.
Ao 5o AAALEZI} mje AL ZHS Ao = xAlA 7) Zeimer R, ?srani S, 20111l S, et al. Quantiltatil;/e dett?ctilon }?f k,glllau-
- } comatous damage at the posterior pole by retinal thickness
o = = o] upulA] A 0= Talo] Holsk AlsF Ao L AlA
Tl B A A RS S W7t Advt Ao Al mapping. A pilot study. Ophthalmology 1998;105:224-31.
AR TS FAE o8 7] muiAe] xd 8) Burgansky-Eliash Z, Wollstein G, Chu T, et al. Optical coherence
o A|zto] Q1L o]t A AmEH G WrbATh=2 tomography machine learning classifiers for glaucoma detection:
= L = A preliminary study. Invest Ophthalmol Vis Sci 2005;46:4147-52.
7|8 0|3} T 2B ulul | =& 2|7} AJAJA o x==0o
3718 ]‘0 ot T-‘T FUTFA SAA7E AR 7 9) Huang ML, Chen HY. Development and comparison of automated
WBUAA S AT A sWAde 24 &4 Adshe classifiers for glaucoma diagnosis using Stratus optical coherence
o §835HA AFE 4= YATE ESE o] H Hilo| wr=Ew tomography. Invest Ophthalmol Vis Sci 2005;46:4121-9.
= _ 10) Manassakorn A, Nouri-Mahdavi K, Caprioli J. Comparison of reti-
PREAZYe S AUVYS ) -Mahdavi i Capriolt . Comparison of et
nal nerve fiber layer thickness and optic disk algorithms with opti-
HeolB 51 =
U] Jeof ol digh & cal coherence tomography to detect glaucoma. Am J Ophthalmol
Qo= AL AJAfSiTE 2] 2006;141:105-15.
865

[¢)
SPECTRALIS SD-OCT<]
Bolths = o5 F3)

o Al wAyo) 75T 5



|
-
o
o

11) Medeiros FA, Zangwill LM, Bowd C, et al. Evaluation of retinal
nerve fiber layer, optic nerve head, and macular thickness measure-
ments for glaucoma detection using optical coherence tomography.
Am J Ophthalmol 2005;139:44-55.

12) Parikh RS, Parikh S, Sekhar GC, et al. Diagnostic capability of op-
tical coherence tomography (stratus OCT 3) in early glaucoma.
Ophthalmology 2007;114:2238-43.

13) Lalezary M, Medeiros FA, Weinreb RN, et al. Baseline optical co-
herence tomography predicts the development of glaucomatous
change in glaucoma suspects. Am J Ophthalmol 2006;142:576-82.

14) Garway-Heath DF, Caprioli J, Fitzke FW, Hitchings RA. Scaling
the hill of vision: the physiological relationship between light sen-
sitivity and ganglion cell numbers. Invest Ophthalmol Vis Sci
2000;41:1774-82.

15) Parikh RS, Parikh SR, Thomas R. Diagnostic capability of macular
parameters of Stratus OCT 3 in detection of early glaucoma. BrJ
Ophthalmol 2010;94:197-201.

16) Wollstein G, Ishikawa H, Wang J, et al. Comparison of three opti-
cal coherence tomography scanning areas for detection of glau-
comatous damage. Am J Ophthalmol 2005;139:39-43.

17) Nakatani Y, Higashide T, Ohkubo S, et al. Evaluation of macular
thickness and peripapillary retinal nerve fiber layer thickness for
detection of early glaucoma using spectral domain optical coher-
ence tomography. J Glaucoma 2011;20:252-9.

18) NaJH, Sung KR, Baek S, et al. Macular and retinal nerve fiber lay-
er thickness: which is more helpful in the diagnosis of glaucoma?
Invest Ophthalmol Vis Sci 2011;52:8094-101.

19) Leung CK, Chan WM, Yung WH, et al. Comparison of macular
and peripapillary measurements for the detection of glaucoma: an
optical coherence tomography study. Ophthalmology 2005;112:
391-400.

20) 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;50:3432-7.

21) Han IC, Jaffe GJ. Evaluation of artifacts associated with macular
spectral-domain optical coherence tomography. Ophthalmology

866

otutsts|x| 20144 X 55 H M 6 -

2010;117:1177-1189.¢4.

22) Asrani S, Challa P, Herndon L, et al. Correlation among retinal
thickness, optic disc, and visual field in glaucoma patients and sus-
pects: a pilot study. J Glaucoma 2003;12:119-28.

23) Greenfield DS, Bagga H, Knighton RW. Macular thickness
changes in glaucomatous optic neuropathy detected using optical
coherence tomography. Arch Ophthalmol 2003;121:41-6.

24) Asrani S, Rosdahl JA, Allingham RR. Novel software strategy for
glaucoma diagnosis: asymmetry analysis of retinal thickness. Arch
Ophthalmol 2011;129:1205-11.

25) Ojima T, Tanabe T, Hangai M, et al. Measurement of retinal nerve
fiber layer thickness and macular volume for glaucoma detection
using optical coherence tomography. Jpn J Ophthalmol 2007;51:
197-203.

26) Tan O, Li G, Lu AT, et al. Mapping of macular substructures with
optical coherence tomography for glaucoma diagnosis. Ophthalmology
2008;115:949-56.

27) Ishikawa H, Stein DM, Wollstein G, et al. Macular segmentation
with optical coherence tomography. Invest Ophthalmol Vis Sci
2005;46:2012-7.

28) Wagner-Schuman M, Dubis AM, Nordgren RN, et al. Race- and
sex-related differences in retinal thickness and foveal pit morphology.
Invest Ophthalmol Vis Sci 2011;52:625-34.

29) Kashani AH, Zimmer-Galler IE, Shah SM, et al. Retinal thickness
analysis by race, gender, and age using Stratus OCT. Am J Ophthalmol
2010;149:496-502.

30) Ooto S, Hangai M, Sakamoto A, et al. Three-dimensional profile of
macular retinal thickness in normal Japanese eyes. Invest Ophthalmol
Vis Sci 2010;51:465-73.

31) Kim JM, Sung KR, Yoo YC, Kim CY. Point-wise relationships be-
tween visual field sensitivity and macular thickness determined by
spectral-domain optical coherence tomography. Curr Eye Res
2013;38:894-901.

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



-H2E 9 : TAKIHY YorEAol SUE FEHSE -

= 2SXE =

WIHCISEG|2 SHS ZAXHY YUSH BAKS S
=S AlOIEEX s} LTS

2 33 SD-0CTE Hrol 647 NHU M HE YUSHSE SHE 4 A =UCE 0|2 083, SD-OCTZ SHst ZAK|HE

YUSH SHAS BR0] HSAOFAMC SUFAE NORJIEAIGY NES2S Bols=ngt ot

AT ;N ISR 30T A=A ST 3052 A= FICH ST Lo 8x8 SHX|MO| IRt 4 A2tEol Yot

T BFYUS AN SUNTO YUSASFRIC vIHY BAS 9ot AIES B H70 JXTS 01850 S BN

YUATHE HNBIO[EIH0| AR BRE0f ZAXIHE YSUSASHRIC 519 5% (NEIE A) o 1% (RED|E B)2 HHoI%T

2t FSIIES 0|8 RAXTE YATHEFEIO 0| NS HS3He A0 THSAIOKZIAL ZTte] B4 ofR et Bl mBHSICE

Zp 1671 SFHRIHOIA AMEE MO TR YUTIO IFY THEIY YT WEIIE A (FHIY, -0.418~0.429)%k

B (71112}, ~0.363~0.444) B WOUIT 2 BATIZHOIAC| RISAOFAL ATE 71F 02 SUS 0 F IHX| ZIEIIES 0|t

TR YUTH S BYEY S0l 00%01M 100%2 TS HS HHT

ZE: 2 ¢1R0|N SD-OCTE 0/8310) St M5 YUSHSTAS FAQl0| WS 283 Yo ME|ZS HBFHAUS 0

S5t RAXIHO SUNY MOIE HFIE Loshe o ATfNoE We Ux|mel LS HOiFoL

(CHBtot Itk X| 2014:55(6):860-867)

867




<<
  /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


