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Background: Intra-ocular lens (IOLs) is the most commonly use organ substitute worldwide. Question of
different type of IOLs which would offer different post operative visual acuity (VA) has been asked.
Objectives: To compare the pre-operative and post operative visual acuity (VA) of cataract patients operated-
patient and the use of non foldable and foldable IOLs in different age groups.

Method: Retrospective study of post operative VA of cataract patients-operated from Priest, Lerdsin Hospital
in Bangkok and Lampang Hospital in northern part of Thailand. Methods to operate and type of IOLs
implantation were recorded. The cases with pre-operative and intra-operative complications were excluded.
Results: Post operative VA of cataract patients was better than pre-operation VA with statistically significant
at p-value less than 0.05 and the results persisted for every age group. With phacoemulsification (PE) techniques,
non-foldable IOLs offered better post operative VA than foldable IOLs in every age group except in age group
of less than 40 and age group over 59 that showed statistically significant different at p-value less than 0.05

Conclusion: Due to the nature of retrospective study, the cause of poor post operative VA was due to astigmatism
which the pre-operative astigmatism were not recorded to fulfill complete analysis.

Keywords : Intra-ocular lens(IOL), Foldable IOLs, Non-foldable IOLs, Decimal visual acuity, LogMar visual
acuity
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Cataract accounts for 50% of blindness
globally and remain the leading cause of visual
impairment in all regions of the world. This number is
expected to rise due to an aging population and increase
in life expectancy®. According to the National Survey
of Blindness in Thailand conducted in 1984, 1987 and
1994®), cataract was also major cause of blindness in
Thailand. Despite improvements in surgical outcome
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led to increase surgical volume, its prevalence was less
but still present high number of cataract backlog®.
Ministry of Public Health (MOPH) and National Health
Security Office (NHSO) conducted regular services
and launched the intervention program continuously
with complete coverage and good quality of care as
international standard. Although cataracts are not
preventable, their surgical treatment is one of the most
cost-effective interventions in healthcare. For cataract
extraction, conventional aphakic spectacles were
replaced by IOLs. From New Zealand survey in 2000
and 2003 revealed that 65 % of IOLs used were one
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piece foldable type. IOLs were compulsory in Thai-
land since 1989® and provided without charge to the
patients with the health card (universal coverage-UC),
the social security patients (Ministry of Labor) and
government personnel and their parent (Comptroller
General Department of Ministry of Finance). The
normal rigid IOLs cost less than 3,000 Baht ($85) and
the foldable IOLs cost 4,000-8,000 Baht ($114-228).
Therefore, it has been questioned whether the different
type of [IOL would affect the post operative VA. Previous
study®” about quality of life (QOL) and quality of
vision of cataract patients receiving different price
IOLs were done. In Thailand, the study revealed some

difference in quality of vision®. Higher price IOLs did
not offer better QOL.

The International Health Policy Program
(IHPP) is responsible for providing health economic
information to policy makers in MOPH and NHSO to
allocate limited resources most cost effectively.

Objective

IHPP worked with the Committee of Eye Health
Promotion of MOPH to conduct a study to comparing
the post operative VA of cataract patients operated
with IOLs implantation; rigid non-foldable IOLs were
compared with foldable IOLs.
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Fig. 3 Mean post-operative VA (in LogMar) of ECCE with non-foldable IOL, PE with foldable IOL, PE with non-foldable
IOL (1,807 cases)
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Fig. 4 Mean of post-operative VA in LogMar of cataract patients under gone PE in different age group (1,649)

Table 1. Age, sex distribution, techniques of cataract operation and IOLs used in patients from Priest, Lerdsin
and Lampang Hospital

Age range (years) Male Female Total Percent

ECCE PE with PE with ECCE PE with PE with
with non-  foldable non-foldable with non-  foldable non-foldable

foldable IOLs I0Ls foldable IOLs I0Ls
IOLs 10Ls
Less than 40 2 10 6 0 2 4 24 1.33
40-49 7 35 17 0 7 13 79 4.37
50-59 10 80 54 8 20 56 228 12.62
60-69 33 244 114 16 60 136 603 33.37
70 and over 58 386 112 24 102 191 873 4831
Total 110 755 303 48 191 400 1807 100.00
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Table 2. Mean VA (in LogMar unit ) of ECCE with non-foldable IOL, PE with foldable IOL, PE with non-foldable

TO(L (1,807 cases )
Operation and Mean VA 95% Confidence interval ~ Standard Standard Kruskal-Wallis
IOLs using deviation error of mean
Lower Upper Interqualite range

ECCE, 0.4673 0.4219 0.5128 0.28920 0.02301 0.3300
nonfoldable IOLs  (VA=20/59)
PE, foldable IOLs  0.3916 0.3739 0.4097 0.28306 0.00920 0.3700

(VA =20/49)
PE, nonfoldable 0.3000 0.2838 0.3101 0.21821 0.00823 0.2400
IOLs (VA =20/39)

Table 3. Tests of normality of LogMar curves in Table 2

Type of operation and IOL

Kolmogorov - Smirnov?

Shapiro - Wilk

Statistic Df Sig. Statistic Df Sig.
E CCE ¢ nonfoldable IOL 0.223 158 .000 0.826 158 .000
PE ¢ foldable IOL 0.172 946 .000 0.803 946 .000
PE ¢ nonfoldable IOL 0.225 703 .000 0.839 703 .000

a Lilliefors Significance Correction

Table 4. Comparison means of post-operative VA (in LogMar ) of ECCE with non-foldable IOL, PE with foldable
IOL, PE with non-foldable IOL with Kruskal-Wallis Test

Cataract surgery and IOL Number Mean Rank
LogMar ECCE with nonfoldable IOL 158 1126.63
PE with foldable IOL 946 957.89
PE with nonfoldable IOL 703 781.45
Total 1807
Method Table 5. Test Statistics(a,b)
Retrospective study of cataract patients
operated from Priest , Lerdsin and Lampang Hospital LogMar
during May 2005-July 2005. Techniques of operation, i
type of IOLs used and post operative VA were recorded. dCEn—Square 82'395
End point of the study was 6 months post operative Asymp. Sig. 1000
VA. The exclusion criteria was applied to the patients
with co-morbidity as hypertension, diabetes, cardio- 3 Kruskal Wallis Test
vascular diseases and major eye diseases of glaucoma, b Grouping Variable: cataract studied
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Table 6. Mean of post-operative VA in LogMar of cataract patients undergone PE in different age group (n =

1,649)

Agerange Procedure n Mean post-op VA 95% Confidence interval Standard Standard

(year) deviation  error of

mean
lower upper

Less than 40 PE with foldable IOL 12 0.4583(VA=20/57) 0.2603 0.6564 0.31171 0.08998
PE with non-foldable IOL 10 0.1900(VA=20/30) 0.0763 0.3037 0.15895 0.05027

40 - 49 PE with foldable IOL 42 0.3890(VA=20/50) 0.2199 0.5582 0.54281 0.08376
PE with unfoldable IOL 30 0.1973(VA=20/31) 0.1120 0.2827 0.22855 0.04173

50-59 PE with foldable IOL 100 0.3199(VA=20/41) 0.2734 0.3664 0.23415 0.02341
PE with non- foldable IOL 110  0.2803(VA=20/38) 0.2317 0.3289 0.25726 0.02453

60 - 69 PE with foldable IOL 304 0.3813(VA=20/48) 0.3531 0.4094 0.24902 0.01428
PE with non- foldable IOL 250  0.3092(VA=20/41) 0.2810 0.3375 0.22673 0.01434

70 and over PE with foldable IOL 488  0.4114(VA=20/52) 0.3867 0.4361 0.27772 0.01257
PE with non-foldable IOL 303  0.3132(VA=20/41) 0.2915 0.3349 19184 0.01102

Table 7. Test of Normality distribution of LogMar post-operative VA of cataract patients after PE in different age

groups
Age range (year) I0L n Kolmogorov - Smirnov* Shapiro - Wilk
statistic significant statistic significant

Less than 40 Foldable 12 0.218 0.121 0.910 0.216
Non - foldable 10 0.184 0.200* 0.884 0.145

40-49 Foldable 42 0.264 0.000 0.636 0.000
Non - foldable 30 0.206 0.002 0.801 0.000

50-59 Foldable 100 0.215 0.000 0.842 0.000
Non - foldable 110 0.233 0.000 0.831 0.000

60-69 Foldable 304 0.150 0.000 0.880 0.000
Non - foldable 250 0.248 0.000 0.791 0.000

70 and over Foldable 488 0.192 0.000 0.800 0.000
Non - foldable 303 0.221 0.000 0.854 0.000
Total 1,649

*This is a lower bound of the tree significant, a Lilliefors significance correction

diabetic retinopathy, age-related macular degeneration,
corneal diseases and scar including posterior capsule
opacity that cause subnormal post operative VA.
Cataract cases with complications during operation as
rupture posterior capsule or post operative complica-
tions as IOL decentation and corneal edema were also
excluded. The reasons for poor post- operative VA
were recorded. Data analysis using mean, percentage,
student t-test, Mann-Whitney test was done.

Results

There were 1,807 cataract patients operated
from Priest , Lerdsin and Lampang Hospital. The age
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range was 15-95 years with mean of 67.44 years and
standard deviation of = 10.006 years. IOLs were used
in three groups:

1) Extra-capsular Cataract Extraction (ECCE)
with rigid non foldable IOLs 158 patients

2) Phacoemulsification (PE) with rigid non
foldable IOLs 703 patients

3) PE with foldable IOLs 946 patients

The age group, sex distribution and the
method used for operating cataract including type of
IOLs using were shown in Table 1. To compare post-
operative VA, the LogMar VA system was used. Com-
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parison between non foldable and foldable IOLs were
done only in 1,649 patients operated by PE. Foldable
IOLs were used more than non foldable IOLs ( 946:703
or 1.34:1). The results showed that the mean post-
operative VA with non foldable IOL were better than
foldable IOL with normality of LogMar curve (Table 2,
3,4, 5). These were correlated with mean post-opera-
tive VA in every age group(Table 6).The test for

normality of the curve of LogMar post-operative VA
was done and showed that only the post operative VA
in LogMar of age group less than 40 years old had
normal curve (Table 7,8) which meant that post operative
VA (in LogMar) can be compared with t-test (Table 9)
which proved to be statistical significant different and
the group with non-foldable lens had better post
operative VA at p- value less than 0.05. In other age

Table 8. Compare mean of post-operative VA in LogMar of patients operated by PE with foldable and nonfoldable

in age group less than 40 with t — test.

PE with IOL n Mean Std. Deviation Std. Error Mean
LogMar age <40 PE c foldable len 12 AS583(VA=20/57) 31171 .08998
age <40 PE c nonfoldable len 10 .1900(VA=20/30) 15895 .05027
Table 9. Test for equality of mean
Levene’s Test t-test for equality of means
for Equality
of Variances
F Sig. t df Sig. Mean Std. Error 95% Confidence
(2-tailed) Difference Difference Interval of the Difference
Lower Upper
LogMar Equal 3.578 .073 2462 20 .023 2683 .10900 .04096 49571
variances
assumed
Equal 2.603 16.922 .019 .2683 .10307 .05080 48587
variances

not assumed

Table 10. Compare post-op VA in LogMar in each age group between patients operated by PE with foldable IOL
and non foldable IOL using non parametric test, 2 independent Mann-Whitney

Agerange  IOL Mean rank ~ Sumofranks  Mann-Whitney =~ Wilcoxen Z Asymp Sig

(years) (2 tailed)

40— 49 Foldable 39.93 1678.00 485.000 950.000 -1.697 0.090
Non foldable 31.67 950.00

50-59 Foldable 111.97 11197.50 4852.500 10957.500 -1.510 0.131
Non foldable 99.61 10957.50

60 - 69 Foldable 299.74 91120.50 31239.500 62614.500 -3.683 0.000
Non foldable 250.46 62614.50

70 and over Foldable 426.37 208066.50 59113.500 105169.50  -4.827 0.000
Non foldable 347.09 105268.50
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groups the LogMar VA post operation showed abnor-
mal curves, so Mann Whitney test was used in every
age group (Table 10). The results showed that the 40-
49 years old and 50-59 years old group had better VA of
non-foldable but no statistically significant difference.
In contrast to the 60-69 years old and 70 years old or
older age groups showed different post operative VA
between non-foldable and foldable IOL and that the
non-foldable was better with statistically significant
p-value of less than 0.05. Overall speaking, the group
using non-foldable IOL had better post operative VA
than foldable IOL with statistically significant differences
in the group of age range less than 40 and the group of
age range over 59. One cause of poor post operative
VA was suspected from astigmatism .

Discussion

Because the study was retrospective, the pre-
operative astigmatism was not recorded. According to
the PE surgeons, the most common and easiest PE
incision is clear corneal incision in temporal part,
2.7-4.0 mm wide. A grooved or biplanar incision is
theoretically more watertight, which some surgeons
believe is more likely to affect astigmatisms. The deeper
the vertical groove, the more likely it is to flatten the
cornea in the meridian®. Ozkurt et a/"? stated that
the surgically induced astigmatism was lower in the
temporal incision group than in the nasal incision
group so they preferred superotemporal incision. Most
of the phaco-surgeons in Thailand prefer clear corneal
temporal incision. Using non-foldable IOL, an incision
has to enlarge to 5-5.5 mm and one or more stitches had
to apply to close the wound. Using foldable IOL, the
original incision size is wide enough to put the foldable
IOL and the surgeon preferred not to put the suture to
close the temporal incision. From post operative
refraction record revealed that the reasons for the
poor post operative VA (less than 20/20) in this study
was mostly from astigmatism and followed by mild
myopic setting. The temporal wound closure was
expected to cause less post-surgically astigmatism and
created better post operative VA and another reason
explaining post-surgically astigmatism was rotation after
implantation of IOLs which were common in 3 pieces
IOLs but unusual for the intact posterior capsule?,

In the aging group, the astigmatic pattern is
with the rule with the steep meridian in 90°; if they
were operated at temporal part with wound closure by
suture, the astigmatism will be less. So using non
foldable IOLs with wound suture offer better VA. In
the middle age group (40-49,50-59 years old) their
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astigmatism were less so to operate at temporal part
without suture cause some astigmatism (more flat in
180°). If the stitch was applied, it caused less flattening
so post operative VA of foldable and non-foldable IOL
were not different.

However, using foldable IOL is more
convenience and favorable for phaco-surgeons due to
their take less surgical time. Although this study showed
better post operative VA in some age groups using
non- foldable IOLs, to stitch was time consuming and
more resource-intensive (injectable replaced topical
anesthesia and suture costs), so it was non-preferable
by some phaco-surgeon. Posterior capsular opacity
(PCO) was another cause of decrease post operative
VA. By comparing among different type of foldable
IOL, PCO was higher in an IOL type of incomplete sharp
edge at the optic-haptic junctions which representing
a step for cell growth?. Foldable IOLs are known to
reduce PCO by preventing migration of lens epithelial
cells with its square edge design and its property of
tackiness?. Studies have reported a mean adhesive-
ness to posterior capsule more than three times higher
for certain acrylic foldable IOLs than polymethyl
methacrylate IOLs. However PCO which more than 2*
were in the exclusion criteria, but mild PCO could cause
decrease post operative VA. In this study, no specific
type of IOLs was asked in the questionnaire except
foldable or non foldable. At this time in Thailand, new
types of aspheric, accommodative or photochromic
foldable IOL"¥are starting, each IOL implantation lead
to equivalent VA but different color perception and
contrast sensitivity. Regular foldable IOLs have both
monofocal and multifocal type. There was a study®
showed that monofocal IOL implantation suffer from
significant higher order spherical aberrations, respon-
sible by the optical design and the dioptric power of
the IOL.

Multifocal IOLs are preferred by some
ophthalmologists, which caused less price of mono-
cular foldable IOL. One point that PE surgeon should
keep in mind is that post operative endoph-thalmitis(>!¢
is an emerging problem all over and one risk factor is
sutureless surgery!”. Using non foldable IOL and put
suture will cost less expense and decrease risk of
endophthalmitis at the same time. If the ophthalmo-
logists accept that foldable IOL provides the good
visual outcomes but will only be accessible to our
countries if their cost would decrease.

For further study to compare the post opera-
tive VA of using foldable and non-foldable IOL, the
pre-operative astigmatism and the specific type or
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brand of IOLs should be recorded. Cataract incision
with astigmatic correction should be done with the
record of type of wound closing will be made possible
to evaluate clearly the effect of foldable and non-fold-
able IOLs.

Conclusion

Post operative VA of cataract patients was
better than pre-operation VA and the result persisted
for every age group. With phacoemulsification (PE)
techniques, non-foldable IOLs offered better post
operative VA than foldable IOLs in every age group
except in age group of less than 40 and age group over
59 that showed statistically significant differences.

Recommendation to health administrators and policy
makers

IOL is the most commonly used organ
substitute in the world. It improves quality of life of the
aging population, making for independent and
productive living. To make the IOLs’price lower is a
mandate for health administrators and policy makers.

Acknowledgement

The authors would like to express deep
appreciation to ophthalmic nurses at Priest, Lerdsin
and Lampang Hospitals to provide information of
cataract patients operated from May to July 2006 and
answer all the study questions. We also indebted to
IHPP for kindly support this study.

References

1. RiazY, MehtaJS, Wormald R, Evans JR, Foster A,
Ravilla T et al. Surgical interventions for age-re-
lated cataract. Cochrane Database Syst Rev 2006;
(4):CD001323.

2. Wongvejsawasdi S. Epidemiology of blindness and
low vision in Thailand 1994. Report of the second
national evaluation of prevention of blindness
program in Thailand. Lampang, Thailand: Kijseri;
1997.

3. Kulyanond P, Vongkittiruk K. The first survey of
cataract blindness and treatment coverage in
Thailand 1997. Lampang, Thailand: Kijseri; 1997.

4. Elder M, Leaming D, Hoy B. New Zealand cataract
and refractive surgery survey 2004. Clin Experiment
Ophthalmol. 2006; 34: 401-10.

5. Pongnumkul P. Intraocular lens in Thailand. Thai J
Public Health Ophthalmol 1991; 5: 93-107.

6. Brown GC. Vision and quality-of-life. Trans Am
Ophthalmol Soc 1999; 92: 473-511.

J Med Assoc Thai Vol. 91 Suppl. 1 2008

10.

11.

12.

13.

14.

15.

16.

17.

He M, XuJ, Li S, Wu K, Munoz SR, Ellwein LB.
Visual acuity and quality of life in patients with
cataract in Doumen County, China. Ophthalmology
1999; 106: 1609-15.

Yenjitr C, Tangcharoensathien V, Sornpaisan C,
Jenchitr W. Vision and quality of life in patients
having intraocular lens for cataract surgery.
Proceedings The 19" Congress of Asia-Pacific
Academy of Ophthalmology; Nov 29-Dec 3,2003:
247-52.

Shepherd JR. Induced astigmatism in small incision
cataract surgery. J Cataract Refract Surg 1989; 15:
85-8.

OzkurtY, Erdogan G, Guveli AK, Oral Y, Ozbas M,
Comez AT, et al. Astigmatism after superonasal
and superotemporal clear corneal incisions in
phacoemulsification. Int Ophthalmol 2007 Sep 28;
[Epub ahead of print].

Becker KA, Martin M, Rabsilber TM, Entz BB,
Reuland AJ, Auffarth GU. Prospective, non-
randomised, long term clinical evaluation of a
foldable hydrophilic single piece intraocular
lens: results of the Centerflex FDA study. Br J
Ophthalmol 2006; 90: 971-4.

Bhattacharjee H, Bhattacharjee K, Bhattacharjee
P. Delayed accumulation of lens material behind
the foldable intraocular lens. Indian J Ophthalmol
2007;55:472-5.

Werner L, Mamalis N, Romaniv N, Haymore J,
Haugen B, Hunter B, et al. New photochromic
foldable IOLs: preliminary study of feasibility and
biocompatibility. J Cataract Refract Surg 2006; 32:
1214-21.

Padmanabhan P, Yoon G, Porter J, Rao SK, Roy J
Choudhury M. Wavefront aberrations in eyes with
Acrysof monofocal intraocular lenses. J Refract
Surg 2006; 22: 237-42.

Kalpadakis P, Tsinopoulos I, Rudoph G, Schebitz
K, Froehlich SJ. A comparison of endophthalmitis
after phacoemulsification or extracapsular cataract
extraction in a socio-economically deprived
environment: a retrospective analysis of 2,446
patients. Eur J Ophthalmol 2002; 12: 395-400.
Cooper BA, Holekamp NM, Bohigian G, Thompson
PA. Case-control study of endophthalmitis after
cataract surgery comparing scleral tunnel and
clear corneal wounds. Am J Ophthalmol 2003; 136:
300-5.

Miller KM, Glasgow BJ. Bacterial endophthalmitis
after sutureless cataract surgery. Arch Ophthalmol
1993; 111:377-9.

S109



sEAL 1EsUBNgLIEvasaasanszanyl e " (wnaniigN Taanukas WL
Ananwal 91891, NTIE NEWT L INWIH A3na, Imile 1fiuang, a3agsad LEuAms, wama nellygn

DANAY : AINNIATFIUUAZUUINNNIIQUATIHIZBINIENIIN 187704 |1 UAZIITING1ALANIUNNE
wistlszmalnemedn diaemaaindadenszanynaudes] ey lufamiteunaun denacuessiulda
1oy Weniamirelussmalneivaresiin uasdsmuansnriuan aadifym v Bauan Weniaia
ANAY wazsrmsiNiuasyin lin sueviiuresgilhevasdsasenseanuansiuvze [y
dngilss 9 : ASINI AL TN ININAI89NTENTIE 189904 Uy unAmuIulEIg InInsEnd N
Ussind avinisAnsndfomiountsueiiugesdae il tau iisnuuuiuuas liulagaanis
Wfa aresanszandagnsldaau “aenaui g
9 AUAEABNIS : Andeundaludiheilldfuns aredenszandiuau 1,649 Meaniamening &l idn u
uazannha gussiiaksaunzau Tt isailld prsdy teamandafiszes 6 wew fueRdilym
Trngmanszanm Tsmre9astlss MAAzIIfU Pasvadn azunsndeunizEse uazvdaingn asgnineen
RINN19ANE
wan1gandunig : wudnasl ey Wenade Wy azuevsiug (VA=20/39) ndql tau WU(VA=20/49)
lunnngueny lungugiheengdeeandy 40 1 unsnguenguinnda 59 1 azusnsiveg9de 1AYN W S
o

pvalue Waend1 0.05 ‘aungueny 40-59 I nisldiau T e TuWuazueaiuand1l law Wuiguiy

1
aaa

ustlaifimauuansineiuee 9l AN DA7 p-value Waend 0.05 WWHBIUAAAINNITH 1A NBLN
ilevanmidesisnuuul e W anmuwneinlndasguunaciininggana
= = = P > o =Y Y vo = ; > o

g1l : evandunisdnsuuunevdeuliaiumas Aeluladnaoudevaes reaneursa gy nau
avlu s qUlddn remndenuakidadnnausnaukfavaitateeiugLuLumsrfauas TinTeuaY
~ gy vo = - = A o g = o = - = N | o
Weni i lddaay  wazidevanay Wanadanuudainnisdneiasneaiuliayinay Weaneide Wiy

RS o s ¥ a = o g oo - a o Ha = o '
usnilundanyesansunng gusmsas wmasyn lddiay Wanaidaiidsinanas wieaslaldunsvaisuas
WwraLssiiiuna lATARuNINTY

S110 J Med Assoc Thai Vol. 91 Suppl. 1 2008




<<
  /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




