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Table 1. The characteristics of patients with homonymous hemianopsia patients before and after Fresnel prism

. Before Prism apply After prism apply
Case Sex Age Cause Defect ye I.DI'ISIII Far  Near Face NEI- Far  Near Face NEI- Long te.rm
(yrs) of HH  field diopters VA VA  tuning VFQ25 VA VA  turning VFQ25 adaptation

1 M 60 Stroke Rt. Rt 15 1.0 1.0  Straight 34.8 1.0 1.0  Straight 40.5 Well adapted
Lt. 0 LP(-) LP(-) LP(-) LP(-)

2 M 50 Stroke Rt. Rt 20 1.0 0.8  Straight 39.3 1.0 0.8  Straight 51.6 Failed
Lt. 20 0.8 0.8 0.8 0.8

3 M 27 Trauma Lt. Rt 20 1.0 1.0 Lt. 37.0 1.0 1.0 Straight 49.5 Well adapted
Lt. 20 1.0 1.0 1.0 1.0

4 F 54 Tumor Lt. Rt 15 1.0 1.0  Straight 35.9 1.0 1.0  Straight 49.3 Well adapted
Lt. 15 1.0 1.0 1.0 1.0

5 F 50 Stroke Rt. Rt 15 0.8 0.8 Rt. 48.4 0.8 0.8  Straight 57.5 Well adapted
Lt. 15 0.8 0.8 0.8 0.8

6 M 49 Trauma Rt. Rt 20 0.8 0.8 Rt. 42.7 0.8 0.8  Straight 49.3 Well adapted
Lt. 20 1.0 0.8 1.0 0.8

7 M 67 Stroke Rt. Rt 15 0.63 0.8 Straight 40.7 0.63 0.8  Straight 45.0 Well adapted
Lt. 15 0.8 0.8 0.8 0.8

8 M 80 Stroke Lt. Rt 15 0.63 0.5 Straight 37.3 0.63 0.5  Straight 47.3 Failed
Lt. 15 0.5 0.5 0.5 0.5

9 F 64 Trauma Lt. Rt 20 1.0 1.0 Lt. 40.7 1.0 1.0 Straight 48.6 Failed
Lt. 20 1.0 1.0 1.0 1.0

10 M 58  Stroke Lt. Rt 20 0.8 1.0  Straight 40.5 0.8 1.0  Straight 49.5 Failed
Lt. 20 0.8 1.0 0.8 1.0

11 F 29 Trauma Rt. Rt 20 1.0 1.0 Straight 38.2 1.0 1.0 Straight 46.5 Failed
Lt. 20 1.0 1.0 1.0 1.0

12 M 46 Stroke Lt. Rt 25 0.8 0.8 Lt. 335 0.8 0.8  Straight 42.7 Well adapted
Lt. 0 LP(+) LP(+) LP(+) LP(+)

13 F 35 Trauma Lt. Rt 15 1.0 1.0 Straight 49.5 1.0 1.0 Straight 41.7 Failed
Lt. 15 1.0 1.0 1.0 1.0

14 M 56  Stroke Rt. Rt 20 0.8 1.0  Straight 38 0.8 1.0  Straight 46.5 Failed
Lt. 20 0.8 1.0 0.8 1.0

15 M 65 Stroke Lt. Rt 0 LP(-) LP(-) Lt. 34.2 LP(-) LP(-) Straight 49.7 Well adapted
Lt. 25 0.63 0.5 0.63 0.5

HH = homonymous hemianopsia; VA = visual acuity; NEI-VFQ25 = National Eye Institute Visual Function Questionnaire 25.

Table 2. Visual field change of homonymous hemianopsia patients before and after prism application

sttt s Number of patient % of Patient with objective Average degree of expanded visual
) visual field expansion (%, N) field after prism application (Degree)
Binocular
Homonymous hemianopsia 12 50%, 6 11.6
Complete, macular split 8 62.5%, 5 13
Complete, macular spare 2 50%, 1 5
Incomplete, macular spare 2 0%, 0 0
Monocular
Complete, macular split 3 66.6%, 2 15
Total 15 53.3%, 8 12.5

A}, 139(81%) 2 eb7h =2 0.2 Aloprt 2hw )Tt o2 Zdf 20% W] Alof g Hlrt. Alof 2 A4

Il okl o, STk Aok HAAIE o] &7t A A = 2 2o e Jé‘v} =, Rt B2y e
AF Aok} B AL 89(53%) 07 Wik 12.5%2] AJof 51, 123 thob Hbmo] Ae 15 i Table 2).

ajo| gt APHo T Aloprl BAHE A} F 5HL 28 A3t 19 28 & NEI-VFQ-25 H+E& vjugt 2
SRE Ee U] B vy, 19> gk B2 i) 55 6k 1} 28 A HA A4 g 38.7 £ 3.76F0|9oH 19
W, 212 et gk Bl by Sxpoict Aofe] S K F 477 + 423702 90514 Al HolA RS9
A A B S 40 o|ujollA AEE Aok R’ AlZE SRl Wt FA Tt Asdles & o 9l
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Table 3. National Eye Institute - Visual Function Questionnaire 25 score of Fresnel prism applied homonymous hemianopsia patients

Before prism apply After prism apply
VEQ 25 score (Average + SD) VEQ 25 score (Average + SD) p-value
VFQ25 Total score" 38.7 + 3.76 47.7 + 4.23 0.01
Sub-scale score
General health 15.0 + 12.9 22.5 +£21.9 0.10
General vision 34.0 £ 9.7 44.0 + 12.6 0.06
Eye pain’ 66.3 + 18.6 73.8 + 15.1 0.01
Near vision 59.5 +£22.1 60.8 + 17.0 0.08
Distant vision’ 36.7 + 26.0 50.0 + 17.4 0.01
Social function” 53.8 + 18.6 62.5 + 15.2 0.01
Mental health” 23.1 +19.9 32.5 + 18.9 0.01
Role limitations” 12.5 + 12.8 28.8 + 14.7 0.01
Dependency” 35.8 + 17.0 46.7 + 17.0 0.01
Color vision 65.0 + 12.9 67.5 + 12.1 0.37
Peripheral vision 25.0 + 20.4 30.0 + 19.7 0.16

Values are presented as mean + SD.

*Statistically significant sub-scales (p < 0.05, Wilcoxon-signed rank test).

Table 4. Reasons for prism application failure in homonymous
hemianopia patients

Reason for adapation failure Percentage % (Numbers)
42.9% (3)

Poor appearance 42.9% (3)

Not beneficial 14.2% (1)

Total 100% (7)
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Figure 1. Visual fields have been expanded from the seeing side into the defected side after using prisms on a 27 years old male pa-
tient with left side homonymous hemianopsia. Prisms were prescribed as right side 20 prism diopters base-in, and left side 20 prism
diopters base-out (Blue line: Before using prism, Red line: After using prism, (A) Visual field of the right eye, (B) Visual field of

the left eye).

Aol g7z @ A AR e F&
A 1.0 olgiont Aoprk £2 o W BHE 548
AT petoll= 2022 S0 E v v, Fetol
202 F 05 E v —oke ARSI o 5 HARE
OFFA} A} A E A|oly) A4 Holg 5 AE|Qo
_4.57]. _‘r_;(] Eg}iocq O]—7ﬂoﬂ _J_E."L-ﬂ —LE]ZO HO]L_
o el FA} ARZS wol et Fohw gL &
ST

worR 2> orfr K

rl

0{

ini &

&5 R AR g3t AlokE 2
AMAFE = Al o RE Hﬂl AFEAE g F2

shpolch” ZelEe Hgsis Wy ort A4 o WA
Aofe]l Ze]ES Aol Aoks AL 4] HOE o)F
AAFE= 9 Ze|E(sector prism) WHIF FAIEE A
o7t FRRo] ZelES A&t TR AokS "E
© TR S ol ‘il‘:‘r- TR TS S
wollit A& Alof 4] Rom ¢ 919} ofgfZof ZelF
& Bapsle W o Pelio] AQtslnt. o] W 1
Ze|5 Yol A AlokE olFAlZIE Aol Bl R
AoFoll A AR BIE Lo HAF O R AokS WEE
ok e QA oz A4 SxjolAl He ol &
AFstar Azl 2@ Ae|nf 25 7|3to] e A} E3
Ze|Fol fle SAet Zelgo] Qe FHE Aol 4
o] Ao dojuar b4 &‘%B‘}E‘M A 250] o]
golA =W A7t rl= ol Atk A Aoks ofF

Aole] o5l 79w el BTt SPRASE Aok
O1FE ZTHSHAT A4 BAlh B} S Ao F
ZF @2t Aol Z7herk. olefdt FuAo )
o & AFolAE vl Hg Yol e 7
YA T TelES RAY S G 7o = °
2 A9

# ATAE T ZeES o §FORA T

4]

LZMW &3 AlokE 2%

==

ﬁ
it
Y
r -
>
N
In
N
Ir .
N o

4
30
dlo
filo
e
4
30
32 T
s

J?i

Q2 N omx

2 Aloprt SAE gtk gt
AEL 81%G0, ARdor Fug Aok AN
Aok 2ao] Uikt Sk 53%0lt oleldt Kol 45
AArel ZERE Aok A7} Aloke] olAjg STt 4
shs] TE Boly] ol Aoz AzIsH) oE shxlEol
A9 Waaroz old) Aok A WRE U ofslwrt A3t
wlof WPAISE AAAO] QR oS ARG oiek Ao
AT T PAY FEAE otk olF dike 2E
gk Alof ZALlA] e hg HER mlokg F41R A

Zoz g 5 =3

lo

www ophthalmology.org 127



- Dieretatets| x| 20134

of BFoRE FAte| PELI} AST 5 Qe HolF
& Aol

AR & AN Zeifel Aof Y Y
2 Fujo] g5l wel oA dere. 483 zﬂé—
S 1504 2522 $Rjuct 2 2Jol7) giglont), 3
o] AJoF FHAL Atz Alof g J=7t OEOM 0% x}
of Wom, ol g TelFe| Furks W 5 T

Pt o] o7} FashA A8k Ao e
sk, gk EeE wio] A9 wiek wilg Zgsiel, 11

579 mow AR Alope] 8 A7do] 1}
$ 4% 83k % 17 29t Ayt 7

Lelm =47t 7SS Aokl o WlZh AXL,
I =L SAjukch Aolrh Zor] Ao ey
ot ZelBE ol 3t Alofe o5 1xel% Tl
o 057% A= ofFshs Ao: eejgont B aTo
A eje] Bell A 1528l % o g olye ZeEoR
L FA0l Ao e 71X Tt E 255 0%
CEES 2k A9 U AR Fojdolt 3 ol
bkl Aol QIat of Mgy W melE

23] ojelgol glof A4 2g
Alstaol itk 255¢)% vl g
o] maol A e 7Y A §) Wt o]
wabt glglon B4 ashe BAE golth Ty
| 191 WO B T 20% 4 getel 2ol o
Aele-s Bastel 4 Asksigic.

mels 4808 Aoke] St oflet ol K9] 1
A= Pestaid, ZeE A48 A ol £9I8 vehyd
FASAAN BE Zelz A 5 Pt AL B4 9
A eblch Sol A2 xelE 248 1 Byoiel 917

Q1 FAEE melBo] gt Abe] 91X ol Fo= HAA v

(<]

91A7H B Aol oot Wat glo] TelE A
FolE BN Bech B2 v BRolA] 2
S A Moke] e gla) me) olF e, AH ol

ol S BUNE I8 A8, oI BAEE
2% 2§ Aol A49 olFolt FHAFAE Fof %A

st Apeeta Azkaic e

M54 HM1E-

del Ae AT & ole Aol ok A Bl =
2% 2hg 3k Fol 4 HA| A40) PAE B, ol
AAHQ LelFol ofst A|ZbE Al 4 o] gaE
g obet Ak 5 Alzbol AubwiA] Bhare] Alel4] ok
2HS 583tel BEsl UR vrlE om Az
ApagEE s Ape mE AReEe] A4t BaE gl
ou B3] & 5%, AAY A, AEA 2 B4 A%,
ofato] Al oled o] o5l 271t o % &
3 AFE1A] 71, B4 A7, ofete] AR, ojed Ee] g
e melzow 75 Aol FAEI A7 Ao 4
o 2 A zaéol AapHolets AL HolE
712

ot AR A= 431u & 28]
A-gHA] ek AA| 15789] 2t 5 87(53%) A 4
3 Y zefFof AFsto] 37 o] Fo = A&
le2 gaig oAy 43ge Peli'"e] st 65
7 £, Giorgi et al'’o] BH3}t 67%H}= ok
AEgolth! 62 o]Ate] A7|7F HTEL 27-81%2
Bt thEy|, ol ZefFe] F5, A8 W, oA
4 Ax}o] kol w2 Aoz AYzts}
JEES AT dide A, Zefs A8 W, S
| 718 HeksRAl Alobg abHoR o FAAZE 4 9
25 o5EY A 2 A&EH A Ao Fa4

AptY,

:‘i
©
)
I
i)
o2
<

"

X

tlo rlr
I3

>

A e} A3 Saje] B EE folth o] oo, el
o AAHQ TS Q7] YeAE & 3
slek. whEQlolE AA] ] 27 B 171X o @
A7t o glom olSelrle LeE Ago] ofelg wut
ofje} Alsa Shgo] frh 2 Ao E Alofebo] 1
24 XA FSAY )% Aol A Astsof
AokEFe] ofnl7t gl BAEE AT Ea o
Tollq 3L Thok AlY AR B ot meg 2g

of nk
ox
et
>
g:O
rr
oldk
2
4z
Iz
~
gl
o
o
=2
o
"
o
2
Ral
N
N
itia
N
N

o
s
N

001:9,] i E‘% Ook(?_oﬂ

g FHPOAE A= ohE Aol ko] WA Hof
ZE|E A5 oA sHAITE Tk 2xpo] A9 o] T2
Aol glof vlia 447 Hgain] oot S} e 2
ZolME wjmd e glo] H8aln MEEE it}

128 www_ophthalmology.org



-z
o @
2o
N
L
o rlo
foh o
b
%
)
")

olo
-
i
£
o
8
i)

[
fo
=
I
o
iy
rO
oM.
o
i
o
©
it}
i
R
10 rj]:_l‘
L
_(?L
2
B
1o
i)

o
fil
L

T
r
rig
2
)
32
32
)
—
oo
~
1o

2
O

~

O:
N
U

o =

)

o

it

2

N

H

(¢

o

[

2

Mg ]

5

o il

1o

ot o
) N

o e

o
B

o H

k]

o,

e
N
T
2
2
o
fuj
N
]I -
oify
RJ
(e
-

(
X

4L rlo
<
r i
N
n
rlo
o
o)
(oA -9
e

IN
flo
N
it
&
8o
N K
o |o &

sy
mr’
15!
NI
2 f g

)
I ¢
&
:oul_",
>~
ob
N
30,
rlr
o
)
o d
32
|o
i
[
i)
1
P
N
>

i)
o
)
PL
il
4

o
o
=)
N
)
>
oo

=2
X%
i)

o

i o
N

o,

T rlr

ol
2o e gy oL op

o Mo [ Ho
o

o =

LS E
J)v
i
Kl
ur
Mo

2y
30
o
I
et
i1
=
ro ¥
o

s B
D)
RS
N
o

te T o
d
‘T_,
I‘N'
afn
H

A ¥2
o

o
s
R
o 2
N
_)&
ol
o
e
e
jubo)
=2
u)
=
of
S
8

fo
ot
tlo
. K
N
ol
< ic)
s >~
[e]] g
) [kl
B e N T L s 17
[l
ach

ro o of

ok

Hz oo > rlr
)

=1

Ho

o

we (e

2L

Qb
L 2
L
i
Q.
fr
)
i
J
-0,
_(?L
k
B
1B

o

AT AL i B vk AT B Aol B
L Holek. olof T wrh o Be fo) RS o

N

N
rr
e
-1
N
o
u
2
2
o
et
i)
fo
oX

1) Gilhotra JS, Mitchell P, Healey PR, et al. Homonymous visual field
defects and stroke in an older population. Stroke 2002;33:2417-20.

2) Zhang X, Kedar S, Lynn MJ, et al. Homonymous hemianopias -
clinical-anatomic correlations in 904 cases. Neurology 2006;66:
906-10.

iy

M Zyd Z2|52 0|8 -

3) Rossi PW, Kheyfets S, Reding MJ. Fresnel prisms improve visual
perception in stroke patients with homonymous hemianopia or
unilateral visual neglect. Neurology 1990;40:1597-9.

4) Riss-Jayle M, Giorgi R, Barthes A. [Setting the preferential retinal
locus. Part 1. Analysis of the rehabilitation results as a function of
positioning]. J Fr Ophtalmol 2008;31:249-55.

5) Prsa M, Galiana HL. Visual-Vestibular interaction hypothesis for
the control of orienting gaze shifts by brain stem omnipause
neurons. J Neurophysiol 2007;97:1149-62.

6) Kasten E, Wiist S, Behrens-Baumann W, Sabel BA. Computer-
based training for the treatment of partial blindness. Nat Med
1998;4:1083-7.

7) Kerkhoff G, Miininger U, Haaf E, et al. Rehabilitation of homon-
ymous scotomata in patients with postgeniculate damage of the
visual system: saccadic compensation training. Restor Neurol
Neurosci 1992;4:245-54.

8) Kerkhoff G, MiinBinger U, Meier EK. Neurovisual rehabilitation
in cerebral blindness. Arch Neurol 1994;51:474-81.

9) Nelles G, Esser J, Eckstein A, et al. Compensatory visual field
training for patients with hemianopia after stroke. Neurosci Lett
2001;306:189-92.

10) Pambakian AL, Mannan SK, Hodgson TL, Kennard C. Saccadic
visual search training: a treatment for patients with homonymous
hemianopia. J Neurol Neurosurg Psychiatry 2004;75:1443-8.

11) Al-Karmi R, Markowitz SN. Image relocation with prisms in pa-
tients with age-related macular degeneration. Can J Ophthalmol
2006;41:313-8.

12) Quah SA, Kaye SB. Binocular visual field changes after surgery in
esotropic amblyopia. Invest Ophthalmol Vis Sci 2004;45:1817-22.

13) Peli E. Vision multiplexing: an engineering approach to vision re-
habilitation device development. Optom Vis Sci 2001;78:304-15.

14) Heo JW, Yoon HS, Shin JP, et al. A validation and reliability study
of the Korean version of national eye institute visual function ques-
tionnaire 25. J Korean Ophthalmol Soc 2010;51:1354-67.

15) Giorgi RG, Woods RL, Peli E. Clinical and laboratory evaluation
of peripheral prism glasses for hemianopia. Optom Vis Sci 2009;
86:492-502.

16) Bowers AR, Keeney K, Peli E. Community-based trial of a periph-
eral prism visual field expansion device for hemianopia. Arch
Ophthalmol 2008;126:657-64.

17) Gassel MM, Williams D. Visual function in patients with homon-
ymous hemianopial II Oculomotor mechanisms. Brain 1963;86:
1-36.

18) Martin T, Riley ME, Kelly KN, et al. Visually- guided behavior of
homonymous hemianopes in a naturalistic task. Vision Res 2007;
47:3434-46.

ophthalmology.org 129



=ABSTRACT=

Visual Field Relocation and Clinical Effect of Fresnel Prism in Patients
with Homonymous Hemianopsia

Hyun Koo, MD, Nam Ju Moon, MD, PhD

Department of Ophthalmology, Chung-Ang University College of Medicine, Seoul, Korea

Purpose: To report the result of Fresnel prism application and adaptation for visual field relocation and functional vision
improvement in homonymous hemianopsia patients.

Methods: Fifteen homonymous hemianopsia patients were prescribed Fresnel prism. To expand the visual field, Fresnel
prism was placed base-out toward the defective field and patients were given an adaptation period of 1 month. The effects
of the prism on field expansion was evaluated using Goldmann perimetry. In addition, the NEI-VFQ25 questionnaire was
utilized asking patients regarding their subjective functional vision and satisfaction in daily life before and after using the
Fresnel prism.

Results: After 1 month of Fresnel prism prescription, 53% of patients showed objective visual field expansion to the defective
field of 12.5 degrees on average. Monocular or macular splitting hemianopsia patients showed more visual field expansion
than binocular macular sparing hemianopsia patients. The NEI-VFQ25 score increased significantly and abnormal head
position decreased or disappeared after 1 month of using the prism. However, 47% of patients failed to adapt to the prism.

Conclusions: Using Fresnel prism in homonymous hemianopsia patients effectively expands the visual field, corrects ab-
normal head position, and improves functional vision. However, to improve the success rate, for certain patients the proper
choice of prism application method, prism diopters, and constant management are necessary.

J Korean Ophthalmol Soc 2013;54(1):123-130

Key Words: Functional vision, Hemianopsia, Prism, Visual Field

Address reprint requests to Nam Ju Moon, MD, PhD

Department of Ophthalmology, Chung-Ang University Hospital

#102 Heukseok-ro, Dongjak-gu, Seoul 156-755, Korea

Tel: 82-2-6299-1687, Fax: 82-2-825-1666, E-mail: njmoon@chol.com

130 www_ophthalmology.org




<<
  /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


