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Figure 1. The analysis of corneal subbasal nerve plexus using ImageJ software. A winding line of corneal nerve
is visualized in the left original photograph and the nerve length was analyzed by “segmented line length analy-
sis tool” in ImageJ software by tracing each nerve separately as seen in the right photograph. Arrow heads trace
corneal subbasal nerve and the arrows indicates the sites of nerve branching.
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Table 1. The changes in symptoms and signs of dry eye syndrome and corneal subbasal nerve plexus analysis before and after cata-
ract surgery (mean + SD)

Preop Postop 1 mon Postop 2 mon Postop 6 mon
TF-BUT (sec) 6.04 + 2.80 4.75 + 1.54 5.46 + 1.28 6.25 + 2.25
Schirmer test (mm) 14.10 £+ 11.06 13.75 + 8.86 14.83 + 8.82 11.04 + 4.77
Esthesiometer (cm) 5.81 £ 0.46 5.06 + 1.19" 5.00 +0.78" 5.21 +0.94°
0SDI 0.08 + 0.12 0.11 £ 0.11° 0.13 £ 0.12° 0.14 £ 0.19"
Oxford grading of corneal surface (grade) 0.38 + 0.58 0.29 + 0.46 0.13 + 0.34 0.79 £ 0.66
Nerve fiber density (number/mmz) 18.77 + 9.36 17.20 + 7.72 - 17.85 + 8.94
Nerve fiber length (number/mmnt’) 9.13 + 3.83 7.37 +2.95 - 8.45 + 3.06
Nerve branch density (number/mnt’) 18.77 + 16.1 15.10 £ 9.92 - 15.36 + 9.02

TF-BUT = tear film breakup time; OSDI = Ocular Surface Disease Index.
The numbers with an asterisk (*) mean statistically significant differences between preoperative and postoperative values.

POP | mon POP | mon POP [mon
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Figure 2. The presentative photographs of corneal subbasal nerve plexus. Each column represents subgroups: temporal incision with
PSH (A), temporal incision with PFSH (B), and superior incision with PFSH (C) respectively. Each row represents the time of taken
images: preoperative, postoperative 1 month, and postoperative 6 month respectively. Each column is the images in the same
patient. They commonly showed a decrease of corneal nerve plexus at 1 month after cataract surgery and a restoration at 6 month
after cataract surgery. PSH = preserved 0.1% sodium hyaluronate group; PFSH = preservative free 0.1% sodium hyaluronate
group; preop = preoperative, POP = postoperative, mon = month.
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Table 2. The comparison of symptoms and signs of dry eye syndrome and corneal subbasal nerve plexus analysis between the groups
with or without preservatives in the artificial tears (mean + SD)

Group Preop Postop 1 mon Postop 2 mon Postop 6 mon
TF-BUT (sec) PFSH 5.71 £ 1.89 4.29 + 0.95 4.86 + 0.90 7.57 + 1.90°
PSH 7.10 + 3.67 5.50 + 1.78 530 + 1.34 5.60 + 2.67°
Schirmer test (mm) PFSH 15.57 + 13.89 16.71 + 12.23 14.57 + 10.77 11.29 + 7.36
PSH 13.80 + 11.03 14.10 + 8.53 18.60 + 6.75 10.10 £ 1.73
Esthesiometer (cm) PFSH 5.71 £ 0.76 4.79 £ 1.15 5.07 £ 0.67 5.43 £ 0.79
PSH 5.90 £ 0.21 5.20 + 0.63 4.75 £ 0.98 5.00 + 1.25
OSDI PFSH 0.09 + 0.05 0.08 + 0.03 0.11 + 0.04 0.09 + 0.05°
PSH 0.12 + 0.18 0.17 £ 0.16 0.18 + 0.17 0.24 + 0.26°
Oxford grading of corneal surface (grade) PFSH 0.43 + 0.53 0.29 + 0.49 0.00 + 0.00 1.14 + 0.69
PSH 0.40 + 0.70 0.30 £ 0.48 0.10 £ 0.32 0.60 £ 0.70
Nerve fiber density (number/mm’) PFSH 15.75 + 6.30 16.65 + 6.49 20.25 + 7.90
PSH 18.90 + 5.75 17.33 + 8.69 17.64 + 8.69
Nerve fiber length (number/mmz) PFSH 7.22 +2.31 7.65 + 3.16 8.33 + 1.24
PSH 9.89 + 3.76 7.61 £ 3.11 9.10 + 3.94
Nerve branch density (number/mmz) PFSH 17.10 + 12.58 17.10 + 13.72 13.05 + 7.14
PSH 21.11 + 21.37 15.44 + 9.68 15.75 + 12.16

TF-BUT = tear film breakup time; OSDI =

preservative free 0.1% sodium hyaluronate group.
The numbers with an asterisk (*) mean statistically significant differences between the two groups.

Ocular Surface Disease Index; PSH = preserved 0.1% sodium hyaluronate group; PFSH =

Table 3. The comparison of symptoms and signs of dry eye syndrome and corneal subbasal nerve plexus analysis between the superi-
or incision group and the temporal incision group (mean + SD)

Group Preop Postop 1 mon Postop 2 mon Postop 6 mon
TF-BUT (sec) Temporal 5.71 + 1.89 4.29 +0.95 4.86 + 0.90 7.57 + 1.90
Superior 4.86 + 1.68 4.14 + 1.35 6.29 + 1.25 5.86 + 1.46
Schirmer test (mm) Temporal 15.57 + 13.89 16.71 + 12.23 14.57 + 10.77 11.29 + 7.36
Superior 13.07 + 9.44 10.29 + 4.19 9.71 +£ 7.70 12.14 £+ 5.05
Esthesiometer (cm) Temporal 5.71 £ 0.76 4.79 + 1.15 5.07 £ 0.67 5.43 +£0.79
Superior 5.79 + 0.39 5.14 + 1.84 5.29 +£ 0.49 5.29 £ 0.57
OSDI Temporal 0.09 + 0.05 0.08 + 0.03 0.11 + 0.04 0.09 + 0.05
Superior 0.02 £+ 0.01 0.07 + 0.03 0.07 + 0.06 0.05 + 0.05
Oxford grading of corneal surface (grade) Temporal 0.43 £ 0.53 0.29 + 0.49 0.00 + 0.00 1.14 + 0.69
Superior 0.29 + 0.49 0.29 + 0.49 0.29 + 0.49 0.71 + 0.49
Nerve fiber density (number/mm?) Temporal 15.75 + 6.30 16.65 + 6.49 20.25 + 7.90
Superior 21.60 + 15.05 17.55 + 8.50 15.75 + 10.91
Nerve fiber length (number/mm?) Temporal 7.22 +£2.31 7.65 + 3.16 833 +1.24
Superior 9.97 + 4.86 6.75 + 2.89 7.64 + 3.08
Nerve branch density (number/mm?) Temporal 17.10 + 12.58 17.10 + 13.72 13.05 + 7.14
Superior 17.10 £+ 11.63 12.60 + 6.03 17.10 £+ 5.41
TF-BUT = tear film breakup time; OSDI = Ocular Surface Disease Index.
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g 2k&l(Laser—Assisted in situ Keratomileusis, LASIK)
2}A(Laser—Assisted Sub—Epithelial Keratomileusis, LASEK)
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=ABSTRACT=

Changes in Clinical Manifestations of Dry Eye Syndrome after Cataract
Surgery and the Affecting Factors

Young Rae Roh, MDI, Sang Mok Lee, MD1’2‘3, Young Keun Han, MD1’3, Mee Kum Kim, MD1‘4,
Won Ryang Wee, MD1’4, Jin Hak Lee, MD'*?

Department of Ophthalmology, Seoul National University College ofMedicinel, Seoul, Korea
Department of Ophthalmology, The Armed Forces Capital Hospitalz, Seongnam, Korea
Department of Ophthalmology, Seoul National University Boramae Medical Center’, Seoul, Korea
Department of Ophthalmology, Seoul National University Hospitaf , Seoul, Korea
Department of Ophthalmology, Seoul National University Bundang Hospl’talj, Seongnam, Korea

Purpose: To evaluate the changes in the clinical signs and symptoms of dry eye syndrome before and after cataract sur-
gery according to the main incision location and the type of artificial tears.

Methods: Twenty-four eyes of 17 patients who underwent phacoemulsification and posterior chamber lens insertion from
May 2009 to July 2009 were enrolled in the present study prospectively. The main incision location (temporal or superior
incision) was determined according to the axis of astigmatism and the postoperative artificial tears (sodium hyaluronate
with or without preservatives) were determined randomly. The tear film break-up time (TF-BUT), Schirmer test, esthesi-
ometer, corneal surface grading with Oxford system and ocular surface disease index (OSDI) questionnaire before and 1,
2 and 6 months after surgery were evaluated. The corneal nerve was also analyzed using corneal confocal microscopy
(Confoscan 4, Nidek, Italy) before, and 1 and 6 months after surgery.

Results: The TF-BUT was significantly longer (p = 0.010) and the OSDI score was significantly lower (p = 0.007) in the pa-
tient group with preservative-free sodium hyaluronate than the group with sodium hyaluronate containing preservatives at
6 months after cataract surgery. There were no statistically significant differences according to the main incision location in
the sodium hyaluronate without preservatives group.

Conclusions: Symptoms and several signs of dry eye syndrome triggered by cataract surgery decreased with preserva-
tive-free artificial tears compared to tears with preservatives.

J Korean Ophthalmol Soc 2011;52(9):1030-1038

Key Words: Artificial tears, Cataract surgery, Corneal nerve, Dry eye syndrome, Preservatives

Address reprint requests to Sang Mok Lee, MD

Department of Ophthalmology, The Armed Forces Capital Hospital

#San 13-4 Yul-dong, Bundang-gu, Seongnam 463-040, Korea

Tel: 82-31-725-6271, Fax: 82-31-706-0987, E-mail: Ism10003@chollian.net

1038 www_ophthalmology.org





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


