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Clinical Outcomes of Surgical Techniques in Congenital Cataracts

Kuk-Hyoe Kim, MD, Kyeon Ahn, MD, Eui-Sang Chung, MD, Tae-Young Chung, MD
Department of Ophthalmology, Samsung Medical Center, Sungkyungwan University School of Medicine, Seoul, Korea

Purpose: To investigate the general clinical features of congenital cataracts and to determine their
relationship to visual prognosis and surgical complications according to age at operation and surgical
procedure adopted.

Method: We retrospectively evaluated 92 eyes in 61 patients with congenital cataracts who underwent
cataract surgery between January 1996 and December 2006. The demographic data, surgical technique,
post-operative complications, and final visual prognosis were evaluated.

Results: The average age at surgery was 3.17 years (range 1 month to 11 years), and the mean follow-up
was 40.02 months (range 6 to 46 months). Of the 56 eyes that could be checked for visual acuity after
cataract extraction, 29 (51.7%) had a BCVA of >0.5 at last visit. Unilateral congenital cataracts (p=0.025)
and congenital cataracts with strabismus (p=0.019) showed significantly poorer visual outcomes. Patients
with nystagmus also experienced a poor visual outcome; 6 patients (67%) had a BCVA of <0.1. Posterior
cataracts had the worst visual prognosis (p=0.004). No statistically significant differences in posterior
capsular opacity (p=0.901) or synechia formation (p=0.449) were observed between surgical techniques, but
children younger than one year showed a higher tendency for PCO and synechia formation.
Conclusions: Anterior vitrectomy did not reduce postoperative complications. Higher rates of complications
(PCO, posterior synechia) developed in children younger than one year of age.
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Congenital cataracts are the most common cause of
treatable childhood blindness and low vision, accounting for
5% to 20% of blindness in children worldwide. Foster et al'
reported that about 200,000 children are blind as a result of
cataracts. The global incidence of congenital cataracts has
been reported to be 1-15/10,000 live births.”

Cataract surgery in children has improved dramatically
over recent decades, mainly as a result of modern surgical
techniques and improved intraocular lenses. However, several
issues remain to be resolved, for example, when to perform
surgery, how to avoid amblyopia and surgical complications
like posterior capsular opacity (PCO), and how to determine
the intraocular lens power in children of different ages.
Several studies have concluded that amblyopia in unilateral
cataracts and PCO are major complications of congenital
cataract surgery.” PCO may markedly reduce visual acuity
due to occlusion of the visual axis and result in deep
amblyopia. Several techniques can avoid PCO, such as posterior
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continuous curvilinear capsulorhexis (PCCC), anterior
vitrectomy, IOL implantation with optic capture, and the bag-
imrthe-lens technique. A better understanding of irreversible
deprivation amblyopia and its treatment are very important.4

The goal of the present study was to investigate the
general clinical features of congenital cataracts and to
determine the relationship with visual prognosis and surgical
complications according to age at operation and surgical
procedure adopted.

Materials and Methods

This retrospective study included 61 children (92 eyes)
with congenital cataracts who underwent surgery at the
Samsung Medical Center in Seoul, Korea between January
1996 and December 2006, and were followed up for at least
6 months after surgery. Eyes with traumatic cataracts and
associated retinal anomalies, systemic diseases, or neurological
disorders were excluded. Thirty children underwent unilateral
cataract surgery, and thirty-one underwent bilateral cataract
surgery.

Study parameters included initial demographic data, age at
diagnosis and operation, uncorrected and best-corrected pre-
and post-operative visual acuities (if possible), intraocular
pressure, type of cataract, associated ocular pathologies, other
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systemic disorders, and postoperative complications.

Biometry was performed using a handheld Retinomax K-
plus2 autokeratometer (Nikon Inc., Japan), and axial length
measurements were made using an Allergan Humphrey
Ultrasonic biometer 835 (Allergan Humphrey Inc., USA).
Lens power was determined using the SRK-1, T and Hoffer
Q formulae, aiming for emmetropia. However, because the
indicated power was often considerably above +28 diopters,
more than 1 IOL was implanted using the piggy-backing
method. Three types of acrylic IOL implants were used
during the study period (Table 1).

The surgery was performed in the following manner.
Anterior capsulorhexis was performed using a CCC
(continuous curvilinear capsulorhexis) forceps. Cataracts were
aspirated via two corneal incisions, which were sutured after
surgery. PCCC was always carried out as a follow-on
procedure using a CCC forceps.

Patients were divided into three groups according to the
subsequent surgical steps. In group 1, anterior vitrectomy and
IOL implantation with optic capture was performed. The
capture process was achieved by gentle pressure on one half
of the IOL optic 90 degrees from the haptic-optic junction,
followed by slow and gentle pressure on the other half of the
optic through the posterior capsulorhexis opening. In group

Table 1. IOL implants used during the study period

2, IOL implantation with optic capture without anterior
vitrectomy was performed. In group 3, no IOL was inserted
and anterior vitrectomy alone was performed.

If a tear of the capsulorhexis edge was observed, optic
capture was abandoned and bimanual anterior vitrectomy
through PCCC was performed in all cases. Those cases were
excluded from all groups (8 eyes). During follow up,
spectacle correction of residual ametropia and occlusion
therapy were performed as early as possible after cataract
surgery. Typical occlusion therapy regimens for infantile
onset were 6 to 8 hours per day and for later onset, 2 to 6
hours per day in unilateral cases, with adjustments according
to the degree of amblyopia in bilateral cases.

Statistical data were obtained using SPSS 9.0 software.
Qualitative data (complication rates between the two age
groups and between the three different groups associated with
surgical procedures) were compared using the chi-square test.
Because group distributions were not Gaussian, quantitative
data (visual acuities between unilateral and bilateral cataracts
and between patients with and without strabismus) were
compared using the Mann-Whitney U test, and ranks of
visual acuity associated with the type of cataract were
obtained using LSD: multiple comparisons with ranks. P-
values of <0.05 were considered significant.

Results

"A" Constant ~ Number of patients
Alcon Acrysof MA30BA 118.9 59
Alcon Acrysof SA60BB 1184 1
HOYA VA60BB 118.7 11

Table 2. Demographic data

61/92
26 (43%) : 35(57%)
30 (49%) : 31(51%)

Total (persons/eyes)
Sex (M:F)
Laterality (uni-:bi-)

Strabismus 17 (28%)
Nystagmus 9 (15%)
Mean age at diagnosis (years) 2.82 (+£3.41)
Mean age at operation (years) 3.17 (£3.53)

Mean follow-up (months) 40.02 (£29.99)

* M=male; F=female.

Demographic data and clinical features

Sixty-one patients (26 males, 35 females) were included in
this study. Sixtytwo eyes from 31 patients underwent surgery
for bilateral congenital cataracts and thirty eyes from 30
patients underwent surgery for unilateral cataracts. The mean
age at the time of surgery was 3.17 years (range 1 month
to 11 years), and the mean follow-up period was 40.02
months (range 7 to 97 months). Of the 61 patients, 17
patients (28%) had strabismus and 9 patients (15%) had
nystagmus prior to cataract removal. Postoperatively, the
corrected and uncorrected visual acuity could be checked in
56 eyes (60.9%) with a Snellen acuity chart.

Unilateral congenital cataracts (logMAR 0.71 vs 0.25,
p=0.025) and congenital cataracts with strabismus (logMAR
0.93 vs 031, p=0.019) showed significantly poorer visual

Table 3. Clinical features and visual outcomes (Best Corrected Snellen visual acuity)

.. n (%
Clinical feature (n) AM-<0.1 0 1(_031 S04
uni- or bilateral bilateral (32) 0 (0) 10 (31) 22 (69)
unilateral (24) 5 21 11 (46) 8 (33)
accompanying strabismus monocular (13) 3 (23) 8 (62) 2 (15)
alternate (4) 0 (0) 2 (50) 2 (50)
nystagmus (9) 6 (67) 2 (23) 1 (10)

* HM=hand movement.
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outcomes than bilateral cataracts and cataracts without
strabismus, respectively (Mann-Whitney U test). Patients with
nystagmus experienced poor visual outcomes as well; 6
patients (67%) had a BCVA of <0.1 (Table 2, 3).

Types of cataracts

There were four types of congenital cataracts (lamellar,
nuclear, posterior and anterior polar). Nuclear cataracts had
a significantly poorer visual outcome than lamellar cataracts
(logMAR 0.74 vs 0.32, p=0.016). Posterior cataracts, which
included both posterior polar and posterior subcapsular
opacities in this study, had a significantly poorer outcome
than nuclear cataracts (logMAR 0.41 vs 0.32, p=0.004) (LSD:
multiple comparisons with ranks). Lamellar cataracts had the
best visual prognosis, while posterior cataracts had the worst.
Posterior cataracts consisted of 21 cases (91.3%) of unilateral
cataracts and 2 cases (8.7%) of bilateral cataracts (Table 4).

Complications

No statistically significant differences in posterior capsular
opacity (p=0.901) or synechia formation (p=0.449) were
observed between the three different groups associated with
surgical procedures, as mentioned above (Chisquare test).
One eye (6.2%) in group 2 and 2 eyes (10%) in group 3
developed secondary glaucoma (Table 5).

We also compared the complication rates between the
patients who underwent cataract surgery before and after 1
year of age. The younger patients showed a significantly

Table 4. Cataract types and visual outcomes (Best
Corrected Snellen visual acuity)

type of cataract (N) o (;1(-30.)4 >0.4 T(?ltfl
lamellar (6) 0 0 6 (100) 6
nuclear (62) 0 12 (43) 16 (57) 28
posterior (23) 5 (24) 9 43) 7 (33) 21
anterior polar (1) 0 0 1 (100) 1
Total (92) 56

* HM=hand movement; N=total number of eyes in study
population; n=total number of eyes that could be checked
for best corrected visual acuity (BCVA)

Complications according to the
age at the surgery
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Fig. 1. Comparison of complication rates between the two age
groups, before and after 1 year of age at operation (n=92
eyes). A significant difference in synechia formation was
observed between these two groups (p=0.002), though there
was no significant difference in PCO formation (p=0.503)
(Chi-square test).

higher rate of synechia formation than the older (»=0.002).
However, there was no statistically significant difference in
terms of PCO formation (p=0.503), although the younger
group showed a higher tendency for PCO formation (Chi-
square test) (Fig. 1).

Visual outcomes according to age at operation and laterality

Of the 56 eyes that could be checked for visual acuity, 25
eyes (45.4%) had BCVA of >0.5 after cataract extraction at
last wvisit, although the statistical significance of visual
acuities according to age at operation and laterality could not
be evaluated due to unequal sample size in all of the age
groups (Table 6).

Discussion

The visual prognosis of children with congenital cataracts has
improved dramatically. Today, most pediatric ophthalmologists
agree that earlier detection, prompt treatment and
management of amblyopia, advances in microsurgical
techniques and instrumentation, and IOL developments have
contributed greatly to the management of congenital
cataracts.™

Table 5. Postoperative complications according to surgical techniques

n (%
Procedure () PCO Synechia Eccentric pupil Decer(lter)ation Pigmentation RD Glaucoma
group 1 (48) 7 (15) 5 (10) 0 (0) 12 1) 12 0 (0)
group 2 (16) 3 (19) 2 (13) 1(7) 0 (0) 1 (7) 0 (0) 1 (7)
group 3 (20) 3 (15) 5 (25) 2 (10) 1 (5 0 (0) 0 (0) 2 (10)

Total (84)

* PCO=posterior capsular opacity; RD=retinal detachment.

* group l=anterior vitrectomy and IOL implantation with optic capture; group 2=IOL implantation with optic capture alone
(without anterior vitrectomy); group 3 =anterior vitrectomy alone without IOL implantation.
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Table 6. Visual outcomes (Snellen) according to age at operation and laterality

n (%)
V/A/Age 0 mon~3 mon 3 mon~18 mon 18 mon~3 yrs 3 yrs~ Total (n)
bi- uni- bi- uni- bi- uni- bi- uni-
HM<0.1 0 (0) 0 (0) 1 (25 3 (33) 0 (0) 2 (33) 0 (0) 2 (25) 8
0.1-0.4 4 (67) 6 (86) 1 (25) 4 (44) 2 (67) 3 (50) 1 (8) 2 (25) 23
>0.4 2 (33) 1 (14) 2 (50) 2 (23) 1 (63) 1 (17) 12 (92) 4 (60) 25

* V/A=visual acuity; HM=hand movement; mon=months; yr=years; uni-=unilateral; bi-=bilateral.

In this study, we investigated the general clinical features
and surgical outcomes of congenital cataracts. It was found
that in congenital cataracts, the presence of strabismus,
nystagmus and posterior cataracts are associated with poor
visual outcomes, which confirms previously published data.’

In contrast to adult cataract surgery, pediatric cataract
surgery is often accompanied by postoperative complications,
such as posterior capsular opacity (PCO), posterior
synechia, secondary glaucoma, fibrinoid reaction, and pupil
decenteration.” Of these, opacification of the visual axis is
the most common and most severe vision-threatening
complication in children, particularly in the youngest. Even
when posterior capsulorhexis has been performed, ingrowth
of lens epithelial cells (LEC) on the vitreous surface or on
the back of the IOL optic can be found months after surgery.
Moreover, the incidence of PCO after cataract surgery is
nearly 100% in infants. Therefore, Nd:YAG laser posterior
capsulotomy or a surgical procedure should be adopted for
PCO removal.* As mentioned, several methods have been
proposed to minimize PCO, e.g., anterior vitrectomy, IOL
optic capture, and ‘baginthelens’ techniques. Fenton and
O’Keefe'” reported that 15.6% of children with PCO who
underwent PCCC and no vitrectomy required Nd:YAG
capsulotomy. Anterior vitrectomy is performed to remove the
scaffold of LEC migration and regeneration. It has also been
postulated that even in the absence of LEC migration,
vitreous opacification may be the result of a primary response
to the contact between the anterior vitreous face and the
IOL optic, which is another reason why routine anterior
vitrectomy ~should be performed.'" However, some
complications such as increased IOP, macular edema, IOL
decentration, and vitreous traction may occur after anterior
vitrectomy.” To minimize these complications, several studies
have reported that PCCC with optic capture prevents PCO of
the visual axis even in the absence of an anterior
Vitrectomy.lz‘13 Gimbel and DeBroff"* first found that IOL
implantation with optic capture prevented the development of
posterior capsular opacity without anterior vitrectomy. When
optic capture is performed, the leaflet of the anterior and
posterior capsulorhexis are apposed and sealed in front of the
IOL optic, except at the haptic-optic junction. Theoretically,
LECs will proliferate between the anterior and posterior
capsules, preventing migration over the anterior hyaloid face.
In contrast, Koch and Kohnen' reported that 4 of 5 patients
who underwent optic capture without anterior vitrectomy
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developed secondary cataracts at 2.5 years postoperatively.
Other studies have concluded that anterior vitrectomy is
beneficial when performed routinely with posterior
capsulorhexis with optic capture, especially in children
younger than 5 yea:lrs.16

We did not find any significant differences between
surgical procedures in terms of postoperative complications
(e.g., PCO, synechia), which we attribute to different age
distributions and short follow-ups. The mean ages (years) at
operation in groups 1, 2, and 3 were 3.18 (+2.82), 3.78
(£2.56), and 1.02 (£2.36), and the corresponding mean follow
-ups (years) were 3.45 (£1.80), 3.38 (£1.98), and 1.95
(£2.22). Thus, the mean age was lower and the mean follow-
up period was shorter in group 3 than in the other two
groups, which could indicate that the complication rate in
group 3 is significantly underestimated.

Previous reports in the literature have recommended early
surgery, i.e., at less than 8 weeks in bilateral cataracts, which
is at odds with our finding of no relationship between the
age at operation and the surgical outcome.>™"” We assumed
that patients with a relatively lower cataract density would
have presented and been operated on later than patients with
a higher cataract density, and would have achieved better
visual outcomes. In the present study, we did not evaluate
cataract density, which is a notable study limitation.

The optimal timing of cataract surgery in children with
congenital cataracts remains an open question. Improvements
in our understanding of critical periods of visual development
have led to the acceptance of surgical interventions for dense
cataracts within the first 3 months of life, possibly as early
as 6 weeks for unilateral disease.”® In contrast, it has been
proposed that children with bilateral congenital cataracts
should be treated during a period, i.e., extending to 8 weeks
of life."”

Vishwannath et al.” cautioned that although surgery for
visually significant cataracts must be performed within this
critical period to prevent amblyopia, complications rates are
higher in earlier surgeries. Chak et al.' also reported a
significant association between lower age at surgery and
serious postoperative complications. In this study, complications
(PCO, synechia) tended to increase in younger children.

Secondary glaucoma, which is usually of the openrangle
type, is one of the most serious complications that occurs
after pediatric cataract surgery. Vishwanath et al” reported
that 50% of children who had undergone bilateral
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lensectomies during the first month of life developed
glaucoma in one or both eyes at the 5-year follow-up as
compared with only 15% of children who underwent surgery
at a later time. Lundvall and Kugelberg® found that 80% of
children with bilateral congenital cataracts who developed
glaucoma underwent cataract surgery during the first 4 weeks
of life. Accordingly, they proposed that cataract surgery
should be deferred until after the first 4 weeks of life. In the
present study, 3 eyes (3.2%), all of which underwent surgery
within the first 6 months after birth, developed secondary
glaucoma, which is comparable with the results of the reports
previously mentioned. Further evaluation and longterm
follow-up is recommended in this area.

Another limitation of this study is neglect of the degree
of compliance with occlusion. Chak et al.” concluded that
compliance with occlusion was the factor most strongly
associated with visual outcome in bilateral and unilateral
disease, which represents a critical limitation of the present
study.

In conclusion, the present study revealed that visual
outcome was found to depend on laterality, cataract type, and
associated ocular pathologies (strabismus, nystagmus). We
found that anterior vitrectomy had no additional effect in
reducing postoperative complications. However, this could
have been due to the different age distributions and unequal
sample sizes in our study groups. Nevertheless, we detected
higher rates of complications (PCO, posterior synechia) in
children younger than one year. Thus, we recommend that
further largerscale, longerterm prospective studies, which
take into account the degree of cataract density and
compliance with amblyopia treatment, be conducted to avoid
selection bias and to achieve higher statistical power. Finally,
we advise that practitioners follow not only advances in
surgical techniques, materials, and instrumentation, but also
improvements in the management of amblyopia, particularly
in terms of early detection and occlusion therapy to improve
visual prognosis in cases of congenital cataracts.

References

1. Foster A, Gilbert C, Rahi J. Epidemiology of cataract in
childhood: a global perspective. J Cataract Refract Surg
1997;23 Suppl 1:601-4.

2. Rahi JS, Dezateux C. National cross sectional study of
detection of congenital and infantile cataract in the United
Kingdom: role of childhood screening and surveillance. The
British Congenital Cataract Interest Group. BMJ 1999;318:
362-5.

3. Jacobson SG, Mohindra I, Held R. Development of visual
acuity in infants with congenital cataracts. Br J Ophthalmol

10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

1981;65:727-35.

. Gouws P, Hussin HM, Markham RH. Long term results of

primary posterior chamber intraocular lens implantation for
congenital cataract in the first year of life. Br J Ophthalmol
2006;90:975-8.

. Hing S, Speedwell L, Taylor D. Lens surgery in infancy

and childhood. Br J Ophthalmol 1990;74:73-7.

. Lundvall A, Kugelberg U. Outcome after treatment of

congenital bilateral cataract.

2002;80:593-7.

Acta  Ophthalmol ~ Scand

. Zetterstrom C, Lundvall A, Kugelberg M. Cataracts in

children. J Cataract Refract Surg 2005;31:824-40.

. Parks MM, Hiles DA. Management of infantile cataracts.

Am J Ophthalmol 1967;63:10°9.

. Vaegan, Taylor D. Critical period for deprivation amblyopia

in children. Trans Ophthalmol Soc U K 1979;99:432-9.
Fenton S, O’Keefe M. Primary posterior capsulorhexis
without anterior vitrectomy in pediatric cataract surgery:
longerterm outcome. J Cataract Refract Surg 1999;25:763-7.
Vasavada AR, Trivedi RH, Singh R. Necessity of
vitrectomy when optic capture is performed in children
older than 5 years. J Cataract Refract Surg 2001;27:1185-
93.

Ahn JH, Kim WS. Surgical techniques and postoperative
complications in pediatric cataract surgery. J Korean
Ophthalmol Soc 2006;47:1049-56.

Raina UK, Gupta V, Arora R, Mehta DK. Posterior
continuous curvilinear capsulorhexis with and without optic
capture of the posterior chamber intraocular lens in the
absence of vitrectomy. J Pediatr Ophthalmol Strabismus
2002;39:278-87.

Gimbel HV, DeBroff BM. Posterior capsulorhexis with
optic capture: maintaining a clear visual axis after pediatric
cataract surgery. J Cataract Refract Surg 1994;20:658-64.
Koch DD, Kohnen T. Retrospective comparison of
techniques to prevent secondary cataract formation after
posterior chamber intraocular lens implantation in infants
and children. J Cataract Refract Surg 1997;23 Suppl 1:657-
63.

Vasavada A, Desai J. Primary posterior capsulorhexis with
and without anterior vitrectomy in congenital cataracts. J
Cataract Refract Surg 1997;23 Suppl 1:645-51.

Chak M, Wade A, Rahi JS, on behalf of the British
Congenital Cataract Interest Group. Longterm visual acuity
and its predictors after surgery for congenital cataract:
findings of the British congenital cataract study. Invest
Ophthalmol Vis Sci 2006;47:4262-9.

Birch EE, Stager DR. The critical period for surgical
treatment of dense congenital unilateral cataract. Invest
Ophthalmol Vis Sci 1996;37:1532-8.

Magnusson G, Abrahamsson M, Sjostrand J. Changes in
visual acuity from 4 to 12 years of age in children operated
for bilateral congenital cataracts. Br J Ophthalmol 2002;86:
1385-9.

Vishwanath M, Cheong-Leen R, Taylor D, et al. Is early
surgery for congenital cataract a risk factor for glaucoma?
Br J Ophthalmol 2004;88:905-10.

91




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


