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Comparative study of dry eye indices following cataract surgery
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Abstract

Introduction: This study aims to assess dry eye indices following cataract surgery.
Materials and methods: A single center descriptive and comparative study was
performed. A total of 100 eyes of 100 cases fulfilling the inclusion criteria from 1
June 2017 to 30™ May 2018 were enrolled. Out of 100 eyes, 50 eyes each went through
manual small incision cataract surgery (MSICS) and phacoemulsification respectively.
For objective analysis : schirmer 1 test(ST-I), tear breakup Time(TBUT) along with
lissamine Green Surface Staining(LGSS) was performed on pre-operative day, 1%,
4% and 12™ week respectively. Ocular Surface Disease Index (OSDI) was done for
subjective analysis on pre-operative day and at 12" week.

Results: The mean age of the patient was 53.66 + 7.839 years with 34 (68%) being
female in a small incision cataract surgery group. In the phacoemulsification group,
mean age was 54.72 = 7.985 years and 32 (64%) were female. On analyzing the
objective dry eye indices: ST-I,TBUT and LGSS at 12"week was 18.80 + 7.393 mm,
11.30 + 5.456 seconds and 1.62 + 1.193 in Small incision cataract surgery group and
27.10 =+ 6.326 mm, 16.60 + 4.699 seconds and 0.38 + 0.602 in Phacoemulsification

group respectively which was statistically significant. (p< 0.001).

Conclusion: Regardless of the type of cataract surgery, dry eye disease is unavoidable
affecting both tear quality and quantity postoperatively. In our study, phacoemulsification
had lesser effect in dry eye indices than small incision cataract surgery.

Key words: Dry eye, Cataract surgery, Lissamine green surface staining, Ocular
surface disease index, Schirmer 1 test, Tear breakup time.
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Introduction

Dry eye is a multifactorial disease of the ocular
surface characterized by a loss of homeostasis
of the tear film accompanied by ocular
symptoms, in which tear film instability and
hyperosmolarity, ocular surface inflammation
and neurosensory abnormalities play etiological
roles (Craig J P et al, 2017). The pathogenesis
of dry eye are basically abnormalities of the
tear film itself, like aqueous tear deficiency,
mucin deficiency, lipid abnormalities and lid
surfacing abnormalities (Bron A J et al, 2017).
Intact corneal innervation is mandatory for
normal blinking and tearing reflexes, which in
turn is essential for maintaining the integrity of
the ocular surface. Under normal physiological
conditions, sensory nerves in the cornea
transmit an afferent stimulation signal through
the ophthalmic division of the trigeminal nerve
to the brain stem from the afferent limb of a
simple reflex arc and conduct the stimuli back
to the central nervous system. The efferent
signal is transmitted to the lacrimal gland via
secretomotor fibers of facial nerve through the
parasympathetic and sympathetic nerves that
innervate the gland and drive tear production
and secretion (Dartt D A, 2014). Damage to
these circuits interrupts the normal regulation
of lacrimal gland secretion and influences both
basal and stimulated tear production. This is
one of the major pathogenic pathways in the
induction of postoperative dry eye in patients
undergoing ophthalmic surgeries (Garg A et
al, 2006). Few literature reported that cataract
surgery is associated with the production of
oxygen-free radicals, proteolytic enzymes,
prostaglandins(Chee S P et al,1999; El-Harazi
S M,2001), leukotrienes and inflammatory
cytokines which may affect corneal sensitivity,
increase inflammation and lead to tear film
instability (Cho S, 2009). Khanal S et al. (2008)
found disturbance in lipid layer resulting in
increased evaporation due to use of preservative
(benzalkonium chloride) containing drug
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postoperatively. The tear film instability might
be due incisional site surface irregularity or
decrease in mucin production due to goblet cell
destruction.(Li XM, 2007)

Materials and methods

This is a hospital based;descriptive and
comparative study conducted froml* June
2017 to 30™ May 2018 at National Medical
College and Teaching Hospital, Birgunj, Nepal.
A total of 100 eyes of 100 patients fulfilling the
inclusion criteria were included.

Inclusion criteria

» All patients of both genders from 40 to 70
years of age.

» Patients who are willing for surgery by
either Manual Small Incision Cataract
Surgery (MSICS) or Phacoemulsification.

Exclusion Criteria

* Dry eye syndrome/ keratoconjunctivitis
Sicca

» History of previous ocular surgeries

* Systemic  disorders  like  diabetes,
hypertension or autoimmune disease

» Patients having any other ocular pathology
other than cataract

* History of trauma ( Traumatic cataract)

» Patients with established meibomian gland
dysfunction

» Patients on
medication

* Irregular follow-up visits

+ Patient not willing to participate

any systemic long-term

Tools and techniques

In this study, out of 100 cases, 50 cases each
underwent Manual Small Incision Cataract
Surgery (MSICS) and phacoemulsification
surgery respectively.

Patient particulars and proper history was
taken. Comprehensive ophthalmic examination
was done using Carl Zeiss Meditech Slit lamp
(Carl Zeiss SL 115, Carl Zeiss Meditech,
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Germany), +90D Volk lens (USA) was used
after pupil dilation with tropicamide 0.8% and
phenylephrine 2.5%.

Mydriasis was achieved by eye drop
tropicamide 0.8 % and phenylephrine 2.5 %
one hour before surgery. All surgery was done
under peribulbar anaesthesia using 5 ml of 2%
lidocaine hydrochloride with hyaluronidase
enzyme (1500 IU). The surgery was performed
by a single surgeon to reduce surgical bias. In
SICS, scleral incision of 6-7 mm length was
given superiorly with one side port incision
and in phacoemulsification corneal incision
of 2.5 mm was made at superotemporal, 2
mm side port incision was made 40° apart
from the main incision in 10 o’clock and 2
o’ clock. Polymethylmethacrylate (PMMA)
posterior chamber intraocular lens(PCIOL) and
foldable acrylic PCIOL was used in SICS and
phacoemulsification respectively.

Intraoperatively, the ocular surface was
taken care of by providing intermittent saline
irrigation and ophthalmic viscoelastic devices.
Postoperatively, patient was prescribed
combined topical antibiotic: 2" Generation
fluoroquinolone(Ofloxacin hydrochloride
0.3%) and long acting steroid (Dexamethasone
0.1%) in a tapered dosage pattern along with a
lubricant (Carboxymethylcellulose 0.5%) for 6
weeks.

For objective analysis of dry eye: Schirmer 1

test (ST-I), Tear break-up time (TBUT) and

Lissamine green surface staining (LGSS) were

performed a day prior to surgery and at 1, 4

and 12 weeks respectively.

a. Schirmer 1 test (ST-I) was done to assess
the aqueous tear production without topical
anaesthesia by placing the Schirmer strip,
made up of Whatman no. 41 filter paper,
with dimensions of 5 mm x 35 mm. The
initial 5 mm of'the schirmer strip was folded
and kept for 5 minutes at the junction of
lateral one third and medial two third of
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lower fornix. The wetting of the strip at the
end of 5 minutes was recorded. Values less
than 10 mm were considered abnormal.
The tear break-up time (TBUT) assessment
was done for evaluating lipid components
of the tear film. The tear film was stained
by applying the fluorescein strip in the
lower fornix, and the patient was asked
to blink frequently for a few seconds and
then asked to stop blinking. TBUT is
performed under slit lamp biomicroscopy
using cobalt blue filter which measures the
time interval for appearance of the first dry
spot over the corneal surface after the last
complete blink. Average of consecutive
three readings with break up time less than
10 sec was considered abnormal.

To stain the ocular surface, a lissamine
green paper strip was used. Two drops of
normal saline was used to moisten the strip,
then waited for 15 seconds to dampen it
completely before applying it to the lower
fornix of conjunctiva. The six areas of the
interpalpebral conjunctiva (three areas each
of the temporal and nasal conjunctiva) had
been independently graded based on a six-
point scale (0-5) using the Oxford scheme
of ocular surface grading. Score of each
area was combined to get the final score
(maximum combined score of 30).

The subjective evaluation of patients’
dry eye symptoms was done on the basis
of ocular surface dryness index (OSDI)
questionnaire (Gonzalez M A et al, 2016).
This questionnaire included 12 questions
for evaluating the symptoms related to
dry eye and their effects on vision-related
functions, limitations and environmental
triggers. Each answer is scored on the basis
of symptom frequency using a S5-point
scale where 0 indicates no problem and
4 indicate a significant problem. Relevant
symptoms were analyzed and severity was
inferred.
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Data and Statistical Analysis

Interim analysis as well as calculation and
tabulation of data were done by statistical
software (vendor: SPSS v21, Armonk, NY,
USA). Independent sample t test was used for
data interpretation and p-value <0.05 was taken
as level of significance.

Results

Out of 100 eyes enrolled 50 eyes each went
SICS and phacoemulsification surgery.

These dry eye indices were similar in both
groups preoperatively, which was statistically
insignificant as shown in table 2.
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The objective dry eye indices between two
groups were statistically significant at 1 week.
(Table 3)

The two groups show significant differences for
each parameter compared to 4 week. (Table 4)

The two groups showed significant differences
for each parameter compared at 12 week.
(Table 5)

On observing OSDI questionnaire: out of 74%
of cases, 56% had moderate dry eyes and 18%
had severe dry eyes in the SICS group. In
Phacoemulsification group, only 28% of cases
had dry eye, out of which 2% had mild dry eye,
24% had moderate dry eye and 2% had severe
dry eye.(Figure 1)

Table 1:Demographic distribution of the participant

Groups SICS Phacoemulsification
Total number of patients 50 50

Male (%) 16 (32%) 18 (36%)

Female (%) 34 (68%) 32 (64%)

Mean age (years) 53.66 + 7.839 54.72 +7.985

Table 2: Pre-operative values of dry eye indices for patient undergoing cataract surgery

(n=100)

Dry Eye Indices (S;/[(ign 1 SD) :’Dl;[z;(:lein;;;;ﬁcatlon P — value

ST-I (mm) 32.10+3.005 31.94+4.142

TBUT (seconds) 20.04 +2.020 19.94 + 2.064 >0.005

LGSS 0.16 £0.370 0.18+0.18

Table 3: Values of dry eye indices at 1 week (n=100).

Dry Eye Indices SICS Phacoemulsification p-value
(Mean+ SD) (Mean £SD)

ST-I (mm) 21.12 £ 6.448 30.60 + 5.859

TBUT (seconds) 13.88 £5.513 18.98 +3.750 <0.001

LGSS 1.14+0.783 0.34 +0.593
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Table 4: Values of objective dry eye indices at 4 weeks (n=100).

Drv Eve Indices SICS Phacoemulsification _value
yEY (Mean = SD) (Mean £ SD) p

ST-I (mm) 19.64 £ 6.691 27.60 + 5.824

TBUT (seconds) 11.90 £ 5.643 17.64 + 4.462 <0.001

LGSS 1.48 +£0.931 0.40 + 0.639

Table 5: Values of objective dry eye indices at 12 weeks surgery (n=100).

Drv Eve Indices SICS Phacoemulsification value

YRy (Mean + SD) (Mean + SD) p-v
ST-I (mm) 18.80 +£7.393 27.10£6.316

TBUT (seconds) 11.30 + 5.456 16.60 £+ 4.699 <0.001

LGSS 1.62+1.193 0.38 £ 0.602
60%
50%
40%
30%
20%
10% I

0% [ ] [ ]
Mild Moderate Severe
mSICS ®Phaco

Figure 1: Bar diagram showing comparison of OSDI in two groups.
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Figure 2: Pre-operative and Post-operative objective values of dry indices in two groups.

Discussion

This study was conducted to assess the dryness
of the eyes following manual small incision
cataract surgery and phacoemulsification.
In the present study, ST-I and TBUT values
revealed a declining trend in SICS than in
phacoemulsification group at 1, 4 and 12 weeks
respectively (p<0.001) which was similar to
the study done by Cho Y K et al (2009).Li
X M et al (2007) reported higher lower tear
meniscus height, decreased TBUT and ST-I
test and detected squamous metaplasia by
impression cytology in patient who underwent
phacoemulsification.

In a study conducted by Venugopal K C et
al (2012):out of 66.2%, mild grade dry eye

was seen in 53.32%, moderate in 26.6% and
20% had severe dry eyes after small incision
cataract surgery. Khanal S et al (2008)
reported statistically significant changes
in tear production, evaporation, lipid layer
interferometry and osmolarity along with
corneal sensitivity after phacoemulsification.

In contrast, Ram J et al (2002) reported
no differences in dry eye before and after
phacoemulsification in 23 patients when the
TBUT and Schirmer test with anaesthesia
were performed which had relatively smaller
sample size to comment upon. Srinivasan R et
al (2008), Gharaee et al (2009), and Venincasa
etal (2013) concluded that modern day cataract
surgery has no effect on the ocular surface
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and the tear film on a long-term basis. In a
study done by Cho Y K (2009) there was no
aggravation of dry eye symptoms and signs
following use of phaco energy.

Lissamine green ocular surface stain score
showed an increasing pattern depicting
worsening of  dryness post cataract
surgery which was significant in SICS
than in Phacoemulsification. In case of
Phacoemulsification, although there was
minimal increase in staining grade, there
seems to be a reversal trend with statistically
significant values at each period in both the
surgeries at 12 weeks. Similar pattern was seen
in the study done by Sahu P K et al (2015)
where there was a gradual increase in staining
score till 1 month then there was a gradual
reversal pattern. In a study done by Dasgupta
and Gupta (2016) LGSS showed an increasing
pattern of staining till the 12th week. Similarly
in a randomised controlled trial between
surgery with conventional therapy and another
group with conventional therapy along with
1% carboxymethyl cellulose sodium (CMC),
which was statistically insignificant.(Yao K et
al, 2015).

OSDI scoring inferred that in the SICS group:
56% had moderate and 18% had severe dry
eye in out of 74 % of total dry eye. In case of
Phacoemulsification, 2% had mild dry eye,
24% had moderate whereas only 2% had severe
dry eye. Similarly, in a study done by Sinha
M et al (2014) there was decrease in OSDI
score in follow up period up to 3 months. This
indicates that the patient had symptoms of dry
eye although there had improved tear function
changes. In a study done by Dasgupta and Gupta
(2016) there was a similar OSDI score with our
study. Sitompul R et al (2008) found a decline
in OSDI score on the 14th day in patients who
had undergone SICS, but the overall OSDI
score improved after Phacoemulsification in
follow up visits.
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In contrast, Li X M et al (2007) observed
statistically insignificant change of overall
OSDI score before and after cataract surgery.

Conclusion

This study concluded that cataract surgery
causes dry eyes and influences the dry eye
indices in the postoperative phase. This is more
significant in SICS than in phacoemulsification.
OSDI scoring inferred that in SICS 74%
had dry eyes in SICS group and 28% in

phacoemulsification group.

Limitations

» This study was a single center small group
study and had a shorter follow-up period.

» This study was not feasible to incorporate
more Dry eye assessment like Tear
Osmolarity,  Conjunctival  impression
cytology etc.

* Schirmer 1 test is inaccurate and inevitable
due to reflex secretion because of its
invasive nature.

* The OSDI questionnaire does not assess
more holistic effects of Dry Eye Disease on
Quality of Life.

References

Bron A J. et al.(2017). TFOS DEWS 11
pathophysiology report. Ocul Surf; 15(3):438-
510.

Chee S P, Ti S E, Sivakumar M, and
Tan D T. (1999). Postoperative inflammation:
extracapsular cataract extraction versus

phacoemulsification. J Cataract Refract
Surg: 25(9): 1280-1285.

Cho H, Wolf K J, Wolf E J.(2009).
Management of ocular inflammation and pain
following cataract surgery: focus on bromfenac
ophthalmic solution. Clin Ophthalmol ;3; 199-
210.

Cho Y K, Kim M S.(2009). Dry eye after
cataract surgery and associated intraoperative
risk factors. Korean J Ophthalmol; 23(2): 65-
73.



Bista B et al
Dry eye indices following cataract surgery
Nepal ] Ophthalmol 2021; Vol 13 (25): 104-111

Craig J P et al. (2017). TFOS DEWS
IT definition and classification report. Ocul
Surf; 15(3): 276-283.

Dartt D A.(2004). Dysfunctional neural
regulation of lacrimal gland secretion and its

role in the pathogenesis of dry eye syndromes.
OculSurf ;2(2): 76-91.

DasguptaS, Gupta R.(2016). The course
of dry eye following phacoemulsification and
manual-SICS: a prospective study based on
Indian scenario. Int Eye Sci; 16(10):1789-
1794.

El-Harazi S M, Feldman R M.(2001).
Control of intraocular inflammation

associated with cataract surgery. Curropin
ophthalmol;12(1):4-8.

Garg A, Sheppard J D, Donnenfeld E D,
Meyer D, Mehta C K.(2006). Clinical diagnosis
and management of dry eye and ocular surface
disorders (Xero-Dacryology). New Delhi:
Jaypee Brothers, 198-226.

Gharaee H, Mousavi M, Daneshvar R,
Hosseini M, Sazande S.(2009). Effect of clear
corneal incision location on tear film following

phacoemulsification surgery. Iranian journal of
ophthalmology; 21(3) :29-34.

Gonzalez-M A, Moreno-Arrones J P,
Ferrari D, Teus M A.(2016). Role of tear
osmolarity in dry eye symptoms after cataract
surgery. Am J Ophthalmol;170:128-132.

Khanal S et al.(2008).Changes in
corneal sensitivity and tear physiology after
phacoemulsification. ~ Ophthalmic ~ Physiol
Opt; 28(2):127-134.

Li XM, Zhao X, Hu L Z, Wang W.(2007).
Clinical observation of dry eye in patients

before and after cataract surgery. Chinese J
Ophthalmol; 43(1):10-13.

[)
?‘fé}bﬂllhw

Ram J, Gupta A, Brar G S, Kaushik
S, Gupta A.(2002). Outcomes of
phacoemulsification in patients with dry eyes. J
Cataract Refract Surg; 28(8):1386-1389.

Sahu P K, Das G K, Malik A,
Biakthangi L. (2015). Dry eye following
phacoemulsification surgery and its relation to

associated intraoperative risk factors. Middle
East Afr] Ophthalmol; 22(4);472-474

Sinha M, Sinha A, Chowdhury B.(2014).
Comparative evaluation of dry eye following
cataract surgery: A study from North
India. IOSR Journal of Dental and Medical
Sciences; 13(6):13-18.

Sitompul R, Sancoyo G S, Hutauruk J
A, Gondhowiardjo T D.(2008). Sensitivity
change in cornea and tear layer due to incision
difference on cataract surgery with either
manual small-incision cataract surgery or
phacoemulsification. Cornea; 27Suppl 1:13-18.

Srinivasan R, Agarwal, V, Suchismitha
T, Kavitha, S.(2008). Dry eye after
phacoemulsification. AIOC Proceedings.

Venincasa V Det al.(2013). Long-
term effects of cataract surgery on tear film
parameters. Scientific World Journal.

Venugopal K C, Krishnaraj P A, Chandan
N.(2012). Evaluation of Dryness of Eyes after
Manual Small Incision Cataract Surgery with
Corneoscleral Tunnel Incision. Journal of
Clinical and Diagnostic Research; 6(6):1029-
1033

Yao K et al.(2015). Efficacy of 1%
carboxymethylcellulose sodium for treating
dry eye after phacoemulsification: results
from a multicenter, open-label, randomized,
controlled study. BMC ophthalmol; 15(1):28.

111




<<
  /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


