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The Evaluation of Prognostic Factors after Vitrectomy for Lamellar Macular
Hole Using Optical Coherence Tomography
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Purpose: To evaluate the prognostic factors that predict visual outcome after vitrectomy for lamellar macular hole using optical

coherence tomography (OCT).

Methods: This study included 26 eyes that underwent pars plana vitrectomy, epiretinal membrane removal, and internal limiting
membrane peeling for lamellar macular hole. The maximum parafoveal thickness, maximum height and diameter of lamellar
macular hole, maximum height and diameter of intraretinal splitting, thinnest foveal floor thickness, and inner segment/outer seg-
ment disruption length on preoperative OCT image were investigated for prognostic factors that predict visual outcome.

Results: The mean follow-up period was 32.2 months and the mean best corrected visual acuity improved significantly after vi-
trectomy from log MAR 0.47 £ 0.32 to log MAR 0.23 + 0.23. The postoperative visual acuity correlated significantly with pre-
operative visual acuity, thinnest foveal floor thickness and inner segment/outer segment disruption length, but not with maximum
parafoveal thickness, maximum height and diameter of lamellar macular hole and maximum height and diameter of intraretinal

splitting.

Conclusions: The thinnest foveal floor thickness and inner segment/outer segment disruption length on preoperative OCT image

were significant prognostic factors.
J Korean Ophthalmol Soc 2014;55(12):1853-1859
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Figure 1. Presumed prognostic factor of spectral-domain opti-
cal coherence tomography. The pink arrow indicates the max-
imum parafovea thickness; the blue arrow indicates the max-
imum height of lamellar macular hole; the green arrow in-
dicates the maximum diameter of lamellar macular hole; the
yellow arrow indicates the maximum height of intraretinal
splitting; the white arrow indicates the maximum diameter of
intraretinal splitting; the red arrow indicates thinnest foveal
floor thickness; the orange arrow indicates inner segment/outer
segment disruption length.
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Figure 2. Mean best corrected visual acuity (log MAR) changes
after treatment. BCVA of 26 eyes showed statistically sig-
nificant improvement at each time after treatment (p < 0.05,
Wilcoxon signed rank test). BCVA = best corrected visual
acuity.

Table 1. Preoperative and postoperative demographics and
clinical characteristics of the patients

Characteristics Values
Mean age (years) 65.92 + 8.73
Sex M:F) (%) 5(19):21 (81)
Mean follow-up (months) 32.21 £ 9.15
Preoperative BCVA (log MAR) 0.47 + 0.32
Postoperative BCVA (2 months) (log MAR) 0.31 + 0.21
Postoperative BCVA (6 months) (log MAR) 0.25 + 0.22
Postoperative BCVA (final) (log MAR) 0.23 +£0.23
Mean BCVA change (log MAR) 0.21 + 0.24
Improved BCVA (no. of eyes, %) 22 (84.6)
Unchnaged BCVA (no. of eyes, %) 2(7.7)
Worsened BCVA (no. of eyes, %) 2(7.7)

Values are presented as mean + SD unless otherwise indicated.
BCVA = best corrected visual acuity.

SeIHERE 0IFIX -
Z i,

TE> 265 269k0] s AlYIL Ftrtol= 65.924)
on ow, ]210}(81%) wAgo] 59K(19%)0] ek Haka
2 187)hollA ZT 477092 e 32.270Y0]
% A wwqﬁaowow 269+ % 26
Wﬂ‘*ﬂL 20

T TEs o*l°ﬂ *lﬁé‘ﬁ?‘ﬁiﬂi Ol 3 2%t
H o] HW‘%M Nd:YAG #lo|A $ddNs
Atk 13blA & 5 17dA) ASZHredgo] W
Asto] 7pASHES Aok

% A AYuAgAEL H logMAR 047 + 03292
e T 204, o7fLA A=l 27 logMAR 0.31
+0.21, 025 + 0.22901, =& T o 3227094 254
P2 023 £ 02308 RE A7|oA =& A} vlaL Al 52
3 AlE A B O m(p<0.05, Wilcoxon signed rank test),
& AW & F HF HAQuAAY 71 AHZHAPE=
logMAR 021 + 02490, & & 27497 A3 AR =}
7P E3AthFig. 2). AR 269t FolA AlFo] ZjdE 7S
7} 220K(84.6%)0| 12, Ha7} 9= A} 20K7.7%) 1]
I A5HE ATt 20K7.7%)0] 30tk & B 171 eA) st
HFo] YTt IR TpAERHAE T 5 A AP logMAR
039914 & & A 10gMAR 0.092 &A% QT Table 1).

1:117]—*41:]—2_31—&/(1—01]14 & 5 ] oﬂiz‘s} A 0]lo 7/—]\0

Hveo= =S T om=E A=
2 A7 o FAAR £ A FHepT At
Bt 431 + 63 pm, EEFHHATO] Hujizol B4t 250 +
63 pm, EIFHFAFO] M A7 Fat 494 + 156 pum,
RESIHEE] 9] H ool Hat 164 £ 46 pum, FWHE7HEE

Table 2. Presumed prognostic factor of spectral-domain optical coherence tomography in lamellar maucular hole

Preoperative prognostic factor

Values

Maximum parafovea thickness (um)

Maximum height of hole (um)

Maximum diameter of hole (um)

Maximum height of intraretinal splitting (pm)

Maximum diameter of intraretinal splitting (um)
Thinnest foveal floor thickness (um)

Postoperative central macular thickness (um)

Inner segment/outer segment disruption (no. of eyes, %)
Inner segment/outer segment disruption length (um)

431.52 + 63.63
250.52 + 63.68
494.52 + 156.78
164.32 + 46.01
1,687.52 + 508.54
132.88 + 49.48
320.96 + 63.03
6 (23.1)
604.11 + 363.85

Values are presented as mean + SD unless otherwise indicated.
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Table 3. Correlation between BCVA and optical coherence tomography parameters

Preoperative BCVA

Postoperative BCVA Postoperative visual

(log MAR) (log MAR) improvement (log MAR)
Coefficient’ p-value Coefficient’  p-value Coefficient’ p-value
Preoperative BCVA (log MAR) 0.61 0.002" 0.738 <0.001"
Maximum parafovea thickness (um) -0.163 0.447 0.007 0.975 -0.181 0.396
Maximum height of hole (um) -0.077 0.722 0.059 0.783 -0.116 0.588
Maximum diameter of hole (um) 0.146 0.497 -0.073 0.733 0.104 0.63
Maximum height of intraretinal splitting (um) -0.242 0.254 0.051 0.813 -0.273 0.197
Maximum diameter of intraretinal splitting (pum) 0.267 0.207 0.181 0.396 0.155 0.47
Thinnest foveal floor thickness (jum) -0.425 0.038" -0.454 0.026" -0.15 0.483
IS/OS disruption length (um) 0.357 0.087 0.617 0.001" -0.012 0.955
BCVA = best corrected visual acuity; IS/OS = photoreceptor inner and outer segment junction.
*Spearman’s rho correlation coefficient; +Statistically significant.
of Hth A7 Bt 1,687 + 508 pm, “12|al FHEEA 7] O Ag7HA] W HaroA fe Al dAlsS Sk kA
ARe] HAuhEsls Wi 132 £ 49 pm 242 245 wAE L WAATAASY 44 Busigsd,

ek AAZ WE/ P = 209K76.9%) 04 B
WS, 6UEI%ON ol BaEIFow, Aol
R $h= 604 £ 363 um ATk AJAIE R/ HER7E
TEE Hols it AEE Hols oA & F Al

EFSIAL, AR [oRt ApolE Eint
Mann-Whitney U-test). 242 HQl 69 £ & &
o 755‘301 AL 2912 Al o] Ak5ERlaL, Ao A|&H
49t 5 29k & & Algof| H3lrb gllar, ] 2%kl A

& 7+ tHTable 2).

I & Aor YAHE oy o5t
FoA & A A", & A 7|A5 —4*””1“?771] el ’\]/‘ﬂ:‘TE

BN

2 ox ol

1% oxl ofl

TS FERE Bl S oS HolAH, HF
O] T4} Aol glojA FAe ANEF o] 2 o
obols A5 walth’ w3 Wrius o) W e &
S 7S dAeke ol B B s e
o, Haouchine et al*2 419} 7395 B3I

3t 2 AR A3l d

He AP B3PUATOl B, ANYFe| HEo T

A8 A9 AFINAT] Wrka mustect
BEIPNLAT T $E4 AREo] it Eke 9l

—
(o]
Ul
(o))

Garretson et al’2 7 Xﬂ 27°F F 25‘&(93%)01]/\1 Al HS
Bt B 118}l Choi et al'®2 HA| 109 2 99Fo|| A]
AEEAE B, & & WIAESEGA 108 25
A FAleh &0 S Helrkar Harskgi) 2 A
AT A 26%F FollA AlFo] JHAE 7971 222H84.6%)
o], W37} §l= 971 29K7.7%) 18]a AshE 49

7F 28H7.7%) o= A o Halel vl Auts Hlch
Lee et al’?] ALo)A & A AJ2o] logMAR 0419014 %
3 Bt 3970LA Al2lo] logMAR 02302 SAECtL
15, = AtollAE & 4 Al logMAR 0.479] 4]
% B 9 3227094 AEo] logMAR 02302 SHE=
A72 BYITh Lee et al’?] B0 & & A2A5e] Y
1o 8 FEebRE, F3ubelEe] A,
Helo=w Xﬂ/\lﬁ}"f‘l’ 2
of Tk A4 &

m>HI

it
o

il

[‘_u
el
=
=
i)
1o
i)
i)

{

o
>,

B ﬂ“u
r>~l
o
_>¢
o i
ol
rir
N
fo
=L
(i
o
o
fr
KL ok
=
i)
k1
pacs

)
S

O,
o b
re
£ it
By
i)
>
>
1%
fof
)
o
319
o
N
52
rlo

4o14
=2
Fl
of\
ot
T
rjg
o
©
5
2
gl
K
>
filo
HL
pacs
H

2o4r RO oot o

oA TEE AJAE lHX*/S’JXq %j?JT Zé‘_é: FE T
T x&EH o R wareo] o]t AN WH/ed %‘j?'fT
AEo] AETHS Adfists a3 ddow 4T -
o= = ol sAH R 745}7'" =5
FQFO ™ (p=0.002, Mann-Whitney U-test), Z<2]
9ot & 3 Al o= o3t ATIAIE Hol= Ao
EAE A THr=0.617, p=0.001).

B oaro| A AR AA| 269t F 269K100%) LT



-U4E 9 : BEEUABY RS oI}

of| o] T Q=1 Witkin et al’2 199F 3 179K89%)9]]
A, Lee et al® 2 Michalewska et al’-& TjAFoF HI(100%)
oA FHEUSS Hastglch FRbddte] ARty
oAl TEE= HIE(30-60%)Hrt FFFREA-FolA Tk
He st AuEes wo s o 5

o]

=
FarUTe] WA ikl A olage] g

s A5 5 ek whdoll, EFhAFolA TR
Aare] o] WlE 70-100% AER2 Hiski 9L 2 o

T A 269 5 239K(88.4%)0ll 4] o] Sf-2|A|EE] 7t
A s o, S A
o Iol

& 2]

Aol ofet ATk Fbddke] 2%t MR
o
=

s
ooy £ -

= 3K

18QK(58.1%) )| A 2% o]Ake] A
9t} ¥hH o] Michalewska et al’

FA4 glo] ReAAES B3 FubduAA

Mo E

l'dl

N
o o
-
L eE
Roae ==
+H 2
2 2 oM |>

>
H
N
N
[>
of
2

).

(o
>,
o
ol
o
RS
5%
flo
[\ ]
S
2
)
[\S}
[9'%)
S
=2
>
i

2
>
>
b
=
e
o
i)
X
ot
i
M o
b
©
£Q
32
an
ol
o
2,
rlr
fo
oA

rII.
iih)
thr
£
g
g
8
&

ular defects)o]a} A o5t Fut

hole), EZ3HHAF(Lamellar macular hole), 542} A A1

SAESEGES Rl AlgTte Al
=l Al 7HA 25 gl Al zpel7E glle,

A& izl W 2 o] A A 714
5o WHEAZY FALSE Algo] oSkl Barst
Ak TPy o] dAtel o] EFFEFol thiek HIHA
SSEAG Mot & A AIY 1] AuEAE &A%
A= ok Sleu AlEidtay M ToR aud
A=mE T Aol oA & A s ESEIALY] W
ot & 3 A 7Ho] AHBAE B4R At A ot
= AFE st Aol 2w & A Al &
A YIS EIYY Mg 5 2320EEY FHdi=o]
2 227 e]ar gukgghEe] o Hdisol W Al
< & 5 AYT FOF RIS HolA ¢k whH,
= A A=Y & A A 71AR e, 2ea
= A AAEZ WE/ed ok Aedele & & AlEy
TRt IS HAFSletl, & A Algo] F&55,
& A kA 7IAR Hag AT FALSE, & A
AL H24E & F logMARA o] FEGTHZ
7} 1=0.61, p=0.002; r=-0.454, p=0.026; r=0.617, p=0.001).

Michalewska et al’] HIo)A] < A AR 2 oy}
A, BSFAEY A, FHrehEe o] A
% ARl RS Bolx] oizrhi slof 2 A7)
bR, & 1 A R sl HelE & T Al
Holx] SRtk Hatstel B AT} Zfol7} ol
Hho] Lee et al°9] Hio]e & A Alg, 7|4

WA L AL & T A fold Bt

Wi
or o W
o x8

$O B 30 ox o rlo
off

Lo Sp 8

o K
s
o
2
e
e
41
IS
o
>
QL
2
o

¢

)
o -1011
iy
o%
o
1o
-
O O

S

fu @ ot o
uﬁ_o,
aQ
8
=]
o
2
—
a
@,
1o
=
=2
od
rr
W
(=]
X
ok
X
=2
o
ot
r]I,
( _l]I

ol
ke

ufo] PAFYL o] A EZPUUTL T3
A9 ool 205 i ik Yuperufo]
91 156 pumich BABEA 02 ofn] oA L A
bou, 2 dpeas BE o1 %
Yol w0} o] <l GRRTH: T4
AT Hrjole o 2 welo
FgelAure 7 dofubn] ghe
A3 Hhigol 2654 ymE FHel
7499 23033 pmicHs BASHHOR go
Ant Hhzolrt o &

1}

e
=

W

[¢]
—

e AT [l =
2}
=

£ R Ho
ol
1 o
O £ 1o 1T oN 32 2

N
e
[
39 o

e

B o do o T on
N
>

1o

Ol
¢

L Moo rr E E [0 £2
I o o fu Hm
o L %

Mo
Y
o

tio

f

f



- thatotatet

o] AgalA ehhol 917 SeAA H7 o)y
ol &7 245, FgeAure st Lol
of Aelgo] AR Apoll Hrjzolrt WA
o7 AH71—61— 2 th— % ]/\{ g_i_gol-

o] gl FHetS] JJKH%PﬁEWJV}
£ Holx| ¥, ket & %

Aoz Ho}

0|1
T 0
o do ot X omh o ook B

= L P
Y

e
AN
o
(i

o

rf
o

Z::iol‘-l
o
4o by

Do o &

oo
PNm(k)ro
~ E
-

i
1o

>,

E

i
E:(Or—'-'
b 1o >

75|
ol
Ol
rjg
ot
o2
o)

20
2

L)
o
1o
ox,
HT
o
=)
i)
o
o 2
- o)
o

A=}
>
30
)

B
>
filo
ol 1o
=
ol
B}
4
o
do
iy
ol

lo
oldh
l-]I
of s
(ENT
Ao w
o
rlr
&
=
Ol)l' 01N|
i)
©

|
1o &
v 1o
= o
< fr
oE, ﬁ O]j
14 of
L o
O[)lr
2 &

o XN g
2,
iy &
0Ol
s

)
rlr
2
|o
i
N
ny
Lo

oot o
2,

o B ¥ oy ofy

doju ol AlA|Z

b X jo og
£ o & o2

>ji
lo
i
m$
)
o)
O,
O{N
ol

%
2 rl

_,d
o[\l)ll
-

A

diszol H A2 ol 28] dye Kol

HIAESEI 5922 ol AMI=S] 54}
St v‘i'—ﬂ% Uetll= w4=o]A] ﬁ@ﬁ‘ﬂ AJH| 2]
7k ot & - Al A
o]%] %l—_‘% = 71T} uhHol| AJA|E AN} A
l7~1—r 4 A B AA|E 141@/9]

H
3|

S|

s 75‘_%‘%*" = & T AYE ABRAS 2 Ao
oq Z

ul

=~

fr

o2 mr lo 4 g

A

A =

7, EFZHEE] Hehizo] ©
B

l

2

l

=]
AdE 714 HagurEas) gks Ae B

FreElAEREARlel Qs AlA£] SFAto] HhuSat

s
ol offf
S > 4
N 9 °
N>
X
e
_|>i
i_:‘
lo
b
02
Hl
rﬁ
o2
)
2 o
)
o o

A Ao -E@.fé} —’F Uk
B Aol Al AN W/
Aol T2t aglolgh=
of Ae/do] Aotz Hile 0“3}”'21617 a
2 BSHEFoA AN W/ o)l el & & A
b A= A ot o] E4I5HA
Lo, Lee et al” & & A WA T2 o A AAIEZ &Y/
A A3l Ao] 30%F T 62H20%) ]| A, Michalewska
et al’2 3091 % 69H20%)0l A TR a1, A0] Hty
Q= 848 um= HIF}cE 2 Ao A= 269F = 69
(23.1%)0| A Aol 2= S, FHH L% 604 um= 7]
Z o319} vj<=5tk. 28U, Michalewska et al’S AlA|
WS ) AT Rl Fol BES 2

ol e} & F A0l £ AL ByoM, B

H9loh & AlE 7hol GoIRk AUUAS Holx) ks
ohm B}k ShIT E ATONE A4S Kol 2
o] ZAIHALZ FolotA & F AlFo] Wk om(p=0.002,
Mann-Whitney U-test), A<=2] el & & A
S AHAIE Hol= A er EAEITH=0
Lee et al "] AfoAE A& Holi o

byl

ﬂFUE

i’
k1
N
;IE I
Z
=)

od
rx
=

o
T
v owd
2
4z
N
1
401

FF

1858

St3|x| 2014 M 55 H M 12 &-

Holl FHT} & ¥ A|go] FAHOR WSS Hih
v ek e gher o ; sz g dol
A B3gk vle} kA 2 £33
;H/Q,];H HolH o] Ado] & T A ﬁoﬂ RS njX|= Ao
F3 2 4 gloh B
EH{]— F7HARl A7F Hedk Zlow g7shm, AN WY
Z/e1d AR Alg@al olzt ¢)A AT U cone outer
segment tip (COST)2] Alefjo]

zstee.

B
ol
i
(L
rﬂs
ot
=
o X
1
Ly >
>
™
=

)

)
=
re
By
H
i1z}
fo
ot
P
o
fu

i il
oftiek ab13La B Macular preadofiole), F4194 7430
Z(Foveal pseudocyst) 52 Z3}5lo] H|<=>3t FEj o
FUAAE HlLaA] T3 AR ok4le ol & A iy
9] =7} Lens Opacities Classification System (LOCS)
Il E-54F NO3, C3, P3 0|49 Hﬂtﬂﬂi SRR 9= A
Qsto] & & Algof = + A= HiAlsH sk
o, SEPAAG: EAS) AR ol A5
o mx ]h FFe dAs] wiAg 4= gle Hol o4,
&5 FeAEA sl o7t Al o] et A5t
;ﬂsgwor 3 Aom A7,

Agdos EZPRATIA 12F0E GlolE §9)
ARAEE BT PUUIAL 3 PTG

£ & T AUS Hoich BIPUATAN Dol
=

of:

o
GEtel Belg oujshid), ol & A MMEEHY
AolA FAES AT, ESTUATY Hohy

% 9 Ao, Pl Ackzol 2 HABL

2 kAL, ol & F Al2e] 932

Ygiek. wheel, AMIES] AEAl Ak B

Aayussleh AAE WD G ALENE &
F AT GO AHUAS HelRlrk

REFERENCES

1) Gass JD. Lamellar macular hole: a complication of cystoid macular
edema after cataract extraction: a clinicopathologic case report.
Trans Am Ophthalmol Soc 1975;73:231-50.

2) Witkin AJ, Ko TH, Fujimoto JG, et al. Redefining lamellar holes
and the vitreomacular interface: an ultrahigh-resolution optical co-
herence tomography study. Ophthalmology 2006;113:388-97.

3) Theodossiadis PG, Grigoropoulos VG, Emfietzoglou I, et al.
Evolution of lamellar macular hole studied by optical coherence
tomography. Graefes Arch Clin Exp Ophthalmol 2009;247:13-20.



- N9 o BEPUAESBC QeHENS SRt -

S

4) Chen JC, Lee LR. Clinical spectrum of lamellar macular defects in-
cluding pseudoholes and pseudocysts defined by optical coherence
tomography. Br J Ophthalmol 2008;92:1342-6.

5) Takahashi H, Kishi S. Tomographic features of a lamellar macular
hole formation and a lamellar hole that progressed to a full-thick-
ness macular hole. Am J Ophthalmol 2000;130:677-9.

6) Lee SJ, Jang SY, Moon D, et al. Long-term surgical outcomes after
vitrectomy for symptomatic lamellar macular holes. Retina 2012;
32:1743-8.

7) Michalewska Z, Michalewski J, Odrobina D, et al. Surgical treat-
ment of lamellar macular holes. Graefes Arch Clin Exp Ophthalmol
2010;248:1395-400.

8) Haouchine B, Massin P, Gaudric A. Foveal pseudocyst as the first
step in macular hole formation: a prospective study by optical co-
herence tomography. Ophthalmology 2001;108:15-22.

9) Garretson BR, Pollack JS, Ruby AJ, et al. Vitrectomy for a sympto-
matic lamellar macular hole. Ophthalmology 2008;115:884-6.¢el.

10) Choi WS, Kim SW, Lee WS, et al. Visual and surgical outcomes of
lamellar macular hole. J Korean Ophthalmol Soc 2012;53:1291-5.
11) Suh MH, Seo JM, Park KH, Yu HG. Associations between macular
findings by optical coherence tomography and visual outcomes

after epiretinal membrane removal. Am J Ophthalmol 2009;147:
473-80.¢3.

12) Inoue M, Morita S, Watanabe Y, et al. Preoperative inner seg-
ment/outer segment junction in spectral-domain optical coherence
tomography as a prognostic factor in epiretinal membrane surgery.
Retina 2011;31:1366-72.

13) Lee CS, Koh HJ, Lim HT, et al. Prognostic factors in vitrectomy for
lamellar macular hole assessed by spectral-domain optical coher-
ence tomography. Acta Ophthalmol 2012;90:¢597-602.

14) Frangieh GT, Green WR, Engel HM. A histopathologic study of
macular cysts and holes. Retina 1981;1:311-36.

15) Guyer DR, Green WR, de Bustros S, Fine SL. Histopathologic fea-
tures of idiopathic macular holes and cysts. Ophthalmology 1990;
97:1045-51.

16) Chang LK, Koizumi H, Spaide RF. Disruption of the photoreceptor
inner segment-outer segment junction in eyes with macular holes.
Retina 2008;28:969-75.

17) Chung H, Shin CJ, Kim JG, et al. Correlation of microperimetry
with fundus autofluorescence and spectral-domain optical coher-
ence tomography in repaired macular holes. Am J Ophthalmol
2011;151:128-36.¢3.

HEUESOM FelMEMEe xlzgntet HZHETHSEIES
0|E¢et ol =2lxt

O Ix 0F
i
Hl

[T
bl
N

o K

=

>0

Opt o A
U

8 1o

=

Tk
HE
NIt

co 07 kI
)
4T

ol

N
Lt
o
Ral

M SEIHENSS S5 HUHotHi

guteiZos QoA NHAS S5 FUHUH L
HEERLI HEANE YAtE SNslna Auaes, BEAY Uz \i
Ch=lZ, SEEA JIHBO A AME LE/QE oS
O HEAEE = ™ logMAR 0,47 + 0.320] i
HE ZAGOEs] o AME LE/E Zay
A=0] U FHEZ SHHE2122|9| Ff =0

X UHEAUMAS D tASTEQ

E
Hir
=}
o
ﬁ
ore
A
N

[}

o =
L

o &
30

1 o
ﬂ oL
g
™ 30
N 1o
ro ro!
40 0%
o
o i
N
1
B OH

o

[Bhire Ry

1859




<<
  /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


