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Introduction
Laser in situ keratomileusis (LASIK) 
is a lamellar procedure using laser 
ablation.[1] LASIK is the most common 
refractive surgery because of its safety, 
effi cacy, quick visual recovery, and minimal 
patient discomfort.[1] LASIK begins from 
a fl ap creation which is a very critical 
stage in this surgery and signifi cantly 
affects surgical outcomes.[2] Regularity and 
reproductively of fl ap morphology play two 
signifi cant roles. First, guarantee the safety 
of the procedure. Second, they infl uence the 
visual outcome.[3,4] Flaps were fi rst created 
by traditional microkeratomes and the 
created fl aps were thick without regularity, 
homogeneity, and accuracy.[3,4]

Surgeons cannot predict fl ap thickness only 
in accordance with microkeratome head 
label. The real fl ap thickness is affected 
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Abstract
Background: Since thin and high-quality fl aps produce more satisfactory surgical outcomes, fl aps 
created by mechanical microkeratomes are more economical as compared with femtosecond lasers, 
and no Iranian study has concentrated laser in situ keratomileusis (LASIK) fl ap peculiarities between 
Moria Sub-Bowman keratoplasty (SBK) microkeratomes and LDV femtoseconds, the present study 
compares and contrasts them. Materials and Methods: This cross-sectional study was done on 
all patients who underwent LASIK surgery 1-month before this study. Thirty eyes were divided 
into per group. Flaps in the fi rst group and second group were created, respectively, using Moria 
SBK microkeratome and LDV femtosecond laser. The other stages of LASIK were done equally 
in both groups. One month after surgery, the thickness of fl aps was measured by anterior segment 
optical coherence tomography in fi ve regions of fl aps. Corneal anterior density was calculated and 
recorded 1-month after surgery using pentacam and by employing optical densitometry in a distance 
in the limit range of 0–6 mm from cornea center. Densitometry measurements were obtained and 
expressed in standardized grayscale units (GSUs). Results: Postsurgery densitometry results reveal 
that anterior densities of cornea in limit range of 0–2 mm in groups of LDV femtosecond laser and 
Moria microkeratome are 21.35 ± 0.87 GSU and 22.85 ± 1.25 GSU, respectively. Accordingly, these 
two groups are signifi cantly different in this regard (P < 0.001). Moreover, anterior densities of the 
cornea in the limit range of 2–6 mm in these groups are 19.66 ± 0.99 GSU and 20.73 ± 1.24 GSU, 
respectively. Accordingly, these two groups are signifi cantly different in this regard (P = 0.04). There 
is a lower mean of fl ap thickness in the case of LDV femtosecond laser. Conclusion: Femtosecond 
laser method is greatly preferred as compared with Moria microkeratome because of greater 
homogeneity in fl ap thickness, smaller thickness, and lower density in optical zone.
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by the type of microkeratome, the patient 
age, corneal thickness, keratometry before 
surgery, astigmatism before surgery, corneal 
diameter, and speed of microkeratome 
movement.[1] Flaps were gradually created 
by employing laser-based methods such as 
femtosecond. Femtosecond laser fl aps can 
cause minor visual disorders due to their 
regularity, as compared with mechanical 
microkeratomes.[1]

Along with thin fl ap creation, a higher 
level of safety, insignifi cant pain, and 
rapid visual recovery in LASIK surgery, 
femtosecond lasers, utilized in procedures 
such as deep anterior lamellar keratoplasty 
and penetrating keratoplasty.[4,5]

Despite particular and acceptable advantages 
of femtosecond lasers, mechanical 
microkeratomes are still manufactured, and 
their construction technology is developed 
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for creation thinner and more regular fl aps relative to 
older generations of microkeratomes. New microkeratomes 
are cut from Sub-Bowman and create Sub-Bowman 
keratoplasty (SBK) method.

Both FS200 femtosecond laser and SBK microkeratomes 
can produce 100-microne fl ap. In Flaps created by SBK 
microkeratomes, the fl ap center thickness is directly 
interrelated with central corneal thickness.[6] Since thin 
and high-quality fl aps produce more satisfactory surgical 
outcomes, and fl aps created by mechanical microkeratomes 
are more economical as compared with femtosecond 
lasers, and no Iranian study has concentrated LASIK fl ap 
peculiarities between Moria one use-plus microkeratome 
and LDV femtoseconds (Ziemer Ophthalmic Systems), the 
present study compares and contrasts them.

Materials and Methods
This study is a cross-sectional research, which was 
carried out in Feiz Medical Education Institution and 
Parsian Ophthalmology Clinic (Isfahan, Iran) in 2014. 
The population consisted of all patients who underwent 
LASIK surgery 1-month before this study. The fl aps of 
15 patients (30 eyes) were created by LDV femtosecond 
laser and the fl aps of 15 patients (30 eyes) were created by 
using Moria microkeratome. The target fl ap thickness was 
110 μm in both. The patients were selected by considering 
following parameters: Consent of patients who underwent 
LASIK surgery 1-month before this study for participation 
in this research and their nonsufferance from corneal 
ecstasies. In addition, patients experiencing perforation of 
fl aps or complete destruction of fl aps during surgery, local 
infection during the study, and diffuse lamellar keratitis 
were omitted from this research.

The sample size was 30 eyes in each group of patients, 
which was calculated by using sample size equation for 
comparison of means and by considering 95%-level of 
confi dence, 80% of test power, standard deviation (SD) of 
1.1 in case of fl ap thickness, and the minimum signifi cant 
difference between two methods, that is, 0.03.

After the proposal was approved by Medical Ethics 
Committee of The University, 60 eyes meeting above-said 
requirements were randomly divided into two groups 
(30 eyes per one group). Flaps in the fi rst group and the 
second group were created respectively by Moria SBK 
microkeratome and LDV femtosecond laser. The other 
stages of LASIK were done similar in both groups.

One month after surgery, the thickness of fl aps was 
measured by anterior segment optical coherence 
tomography (AS-OCT) in fi ve regions of fl aps, that is, one 
AS-OCT in fl ap center and the other four in vertical and 
horizontal axes with a distance of 2.5 mm from the center 
and fl ap homogeneity was evaluated. Additionally, corneal 
anterior density (120 μm) was calculated and recorded 
1-month after surgery by pentacam and by employing 

optical densitometry in a distance of 2 mm and 6 mm from 
cornea center. Visual acuity and astigmatism were examined 
1-month after the surgery. The collected data were analyzed 
by utilizing SPSS software version 22 (SPSS Inc, Chicago, 
IL, USA) and by performing Chi-square test, t-test, and 
Mann–Whitney test.

Results
This study evaluates two groups of patients (30 eyes 
per each group) who underwent surgery by LDV 
femtosecond laser and Moria microkeratome. The 
mean age of patients in groups of LDV femtosecond 
laser and Moria microkeratome was 33.87 ± 10.03 and 
33.53 ± 10.7 years old, respectively, with no signifi cant 
difference (P > 0.05). In the former group and the latter 
group, 5 patients (33.3%) and 6 patients (40%) were male 
and in the latter, 10 patients (66.7%) and 9 patients (60%) 
were female, respectively, which shown no signifi cant 
difference (P > 0.05).

There was no signifi cant difference in visual means 
without glasses before the surgery in these two groups 
with the values of 0.93 ± 0.5 and 1.01 ± 0.36 in terms 
of logMAR (P > 0.05). Best corrected visual acuity 
in the groups before the surgery was 9.87 ± 0.51 and 
9.37 ± 1.07 in terms of logMAR, respectively. Its mean 
was signifi cantly different from the visual level in case 
of glasses before the surgery (P < 0.05). Visual means 
without glasses after the surgery in these two groups were 
0.045 ± 0.09 and 0.045 ± 0.13 in terms of logMAR which 
had no signifi cant difference (P > 0.05). On the other hand, 
visual levels were signifi cantly improved after the surgery in 
both groups (P < 0.001). Variance analysis and observation 
replication show similar visual improvement in both groups 
without any signifi cant difference (P > 0.05). Table 1 shows 
visual levels of patients before and after the surgery.

Postsurgery densitometry results reveal that anterior 
densities of cornea in limit range of 0–2 mm in groups 
of LDV femtosecond laser and Moria microkeratome 
are 21.35 ± 0.87 GSU and 22.85 ± 1.25 GSU, 
respectively [Table 2]. Accordingly, these two groups are 
signifi cantly different in this regard (P < 0.001). The output 
is expressed in GSUs. The GSU scale is calibrated by 
proprietary software, which defi nes a minimum light scatter 
of 0 (maximum transparency) and maximum light scatter of 
100 (minimum transparency). Moreover, anterior densities 
of the cornea in the limit range of 2–6 mm in these groups 
are 19.66 ± 0.99 GSU and 20.73 ± 1.24 GSU, respectively. 
Accordingly, these two groups are signifi cantly different in 
this regard (P < 0.05).

Table 3 shows fl ap thickness means in different regions in 
cases of LDV femtosecond laser And Moria microkeratome. 
As results of t-test suggest, created fl ap thickness in all 
regions is signifi cantly different. There is a lower mean of 
fl ap thickness in the case of LDV femtosecond laser.
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Homogeneity of fl ap thickness in different regions 
was examined by measuring means of fl ap thickness 
in the center and other parts [Table 4]. Consequently, 
mean differences of fl ap thickness between center and 
superior regions in groups of LDV femtosecond laser and 
Moria microkeratome are, respectively, −1.13 ± 4.6 μm 
and −0.82 ± 25.2 μm. Although there is not any signifi cant 
difference between these two groups in this regard, a greater 
homogeneity is observed in LDV femtosecond laser group 

because of greater SD in Moria microkeratome group. 
A comparison of fl ap thickness between central and inferior 
regions reveals that LDV femtosecond laser group is more 
homogenous as the result of lower SDs. A comparison of 
fl ap thickness between temporal and nasal regions does 
not show any signifi cant difference in homogeneity in two 
groups (P > 0.05).

Discussion
As fl ap homogeneity created by LASIK surgery can 
signifi cantly improve visual quality and acuity and can 
signifi cantly impact upon postsurgery outcomes and 
astigmatism and as LASIK surgery is primarily performed 
by LDV femtosecond laser and Moria microkeratome, 
this paper compared SBK LASIK fl aps in cases of LDV 
femtosecond laser, and Moria microkeratome in terms 
of visual acuity, anterior density of cornea, and fl ap 
homogeneity. Two groups of patients (30 eyes per each 
group) who underwent surgery by LDV femtosecond laser 
and Moria microkeratome were examined. No signifi cant 
difference was observed with regard to age and gender 
distribution as well as presurgery visual acuity between the 
groups, and there is not bias. Accordingly, the difference in 
postsurgery visual acuity, corneal density, and fl ap thickness 
is perhaps affected by the method of fl ap creation. Visual 
acuity was signifi cantly improved after the surgery in 
both groups (P < 0.001). Postsurgery densitometry results 
reveal that anterior density of cornea in femtosecond laser 
group was lower than the other group in the limit range 
of 0–6 mm. Due to a signifi cant difference in optical zone, 
lower density, and better optical quality are expected in the 
case of femtosecond laser.

A greater homogeneity was observed in LDV femtosecond 
laser group as compared with Moria microkeratome. In 
addition, in other researches a variety of parameters can 
affect the thickness of fl aps created by microkeratome, 
and therefore, surgeons cannot predict fl ap thickness 
only in accordance with microkeratome head label. To 
put it differently, the real fl ap thickness is affected by 
microkeratome type, the patient age, corneal thickness, 
keratometry before surgery, astigmatism before surgery, 
cornea diameter, and speed of microkeratome movement.[1] 
On the other hand, femtosecond laser fl aps can cause minor 
visual disorders due to their regularity, as compared with 
mechanical microkeratomes.[1]

Table 1: Not connected visual acuity before and after 
surgery (logMAR)

Time Group P*
Femtosecond 

laser
Moria 

microkeratome
Before surgery 0.93±0.5 1.01±0.36 0.48
After surgery 0.045±0.09 0.045±0.13 0.98
P** <0.001 <0.001 0.49***
*Difference between the groups before and after the surgery in 
accordance with t-test, **Difference between the groups before and 
after the surgery in accordance with paired t-test, ***Visual changes 
after the surgery in accordance with variance analysis and observation 
replication

Table 2: Means GSU and SD of anterior densities of 
cornea in groups of LDV femtosecond laser and Moria 

microkeratome
Range Groups P*

Femtosecond 
laser

Moria 
microkeratome

2-0 mm 0.87±35.21 1.25±22.85 <0.001
6-2 mm 0.99±19.66 1.24±20.73 0.04
Total 2.13±21.18 3.63±22.41 0.12
SD: Standard deviation, GSUs: Grayscale units

Table 3: Means and SD (μm) of fl ap thickness
Location Group P

Femtosecond 
laser

Moria 
microkeratome

Flap center 6.53±112 7.97±129 <0.001
Temporal 9.09±114.73 10.06±131.43 <0.001
Nasal 8.56±112.13 10.02±128.93 <0.001
Superior 7.49±113.13 26.27±129.82 0.001
Inferior 5.59±113.17 9.69±128.93 <0.001
SD: Standard deviation

Table 4: Means and SD (μm) of fl ap thickness in both groups
Location Group

Femtosecond laser Moria microkeratome
Mean difference P Mean difference P

Flap center with superior −1.3±4.6 0.19 −0.82±25.2 0.9
Flap center with inferior −1.17±3.39 0.07 0.67±7.33 0.96
Flap center with temporal −2.73±6.45 0.027 −2.43±4.72 0.008
Flap center with nasal −0.13±5.59 0.9 0.07±4.73 0.94
SD: Standard deviation
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Findings of Shah and Gritz, Mian and Shetein, and Durrie 
et al. demonstrate LASIK fl aps created by femtosecond 
laser signifi cantly are thin.[5,7,8] Mai et al. suggest that 
LASIK fl aps created by FEMTO LDV laser can relatively 
and effectively do predictions, and fl ap diameter affects its 
thickness.[9] Zhang et al. points out that after analysis of fl aps 
by AS-OCT, fl aps created by FS200 are more uniformed 
and reproducible, relative to Moria microkeratome.[10,11] 
Zhou et al. make a comparison between LDV femtosecond 
laser and M2 Moria microkeratome. As they suggest, fl ap 
dimensions are more accurate and uniformed in LDV 
femtosecond lasers.[12] According to Zhai et al., fl aps 
created by intarlase and Moria one use-plus SBK are more 
regular and hemogen as compared with the older version of 
microkeratomes, that is, 90 μm head.[13] 

Conclusion
Therefore, as our results and other fi ndings suggest, 
femtosecond laser method is greatly preferred as compared 
with Moria microkeratome because of greater homogeneity 
in fl ap thickness, a smaller thickness, and lower density in 
optical zone.

Financial support and sponsorship

Isfahan University of Medical Sciences.

Confl icts of interest

There are no confl icts of interest.

  References
1. Dimitri T, Steven C. Refractive Surgery. 13th Sec. Vol. 5. 

Philadelphia: American Academy of Ophthalmology; 2011. 
p. 109-121.

2. Binder PS. One thousand consecutive IntraLase laser in situ 

keratomileusis fl aps. J Cataract Refract Surg 2006;32:962-9.
3. Reinstein DZ, Srivannaboon S, Archer TJ, Silverman RH, 

Sutton H, Coleman DJ. Probability model of the inaccuracy of 
residual stromal thickness prediction to reduce the risk of ectasia 
after LASIK part II: Quantifying population risk. J Refract Surg 
2006;22:861-70.

4. Haw WW, Manche EE. Iatrogenic keratectasia after a deep 
primary keratotomy during laser in situ keratomileusis. Am J 
Ophthalmol 2001;132:920-1.

5. Shah SU, Gritz DC. Application of the femtosecond laser 
LASIK microkeratome in eye banking. Curr Opin Ophthalmol 
2012;23:257-63.

6. Lian JC, Zhang SS, Zhang J, Ye S. Comparison of cornea fl ap 
made by femtosecond laser and microkeratome in laser in situ 
keratomileusis. Zhonghua Yan Ke Za Zhi 2013;49:305-8.

7. Mian SI, Shtein RM. Femtosecond laser-assisted corneal surgery. 
Curr Opin Ophthalmol 2007;18:295-9.

8. Durrie DS, Brinton JP, Avila MR, Stahl ED. Evaluating the 
speed of visual recovery following thin-fl ap LASIK with a 
femtosecond laser. J Refract Surg 2012;28:620-4.

9. Mai ZB, Liu SB, Nie XL, Sun HX, Xin BL, Tang XX. 
Predictability of the corneal fl ap creation with the femtosecond 
laser in LASIK. Zhonghua Yan Ke Za Zhi 2012;48:390-3.

10. Zhang J, Zhou YH, Tian L, Zhai CB. Comparison of Ziemer 
FEMTO LDV “Classic” and “Crystal Line” femtosecond laser 
fl ap quality by Fourier-domain optical coherence tomography. Int 
J Ophthalmol 2013;6:611-7.

11. Zhang Y, Chen YG, Xia YJ. Comparison of corneal fl ap 
morphology using AS-OCT in LASIK with the WaveLight 
FS200 femtosecond laser versus a mechanical microkeratome. 
J Refract Surg 2013;29:320-4.

12. Zhou Y, Zhang J, Tian L, Zhai C. Comparison of the Ziemer 
FEMTO LDV femtosecond laser and Moria M2 mechanical 
microkeratome. J Refract Surg 2012;28:189-94.

13. Zhai CB, Tian L, Zhou YH, Zhang QW, Zhang J. Comparison 
of the fl aps made by femtosecond laser and automated 
keratomes for sub-bowman keratomileusis. Chin Med J (Engl) 
2013;126:2440-4.



<<
  /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


