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Figure 1. The choroid is seen in cross-section using EDI-
OCT. Subfoveal choroidal thickness was measured vertically
from the outer border of the retinal pigment epithelium to the
inner border of the sclera.
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Table 1. Characteristics of control subjects and diabetic patients

Control No change Mild NPDR Moderate NPDR  Severe NPDR PDR
Age (years) 50.6 + 16.9 62.2 + 14.1 61.0 + 11.4 61.2 + 13.0 57.9 £ 10.1 60.0 £ 9.5
Sex (M/F) 7/8 8/7 6/9 7/8 10/5 8/7
Spherical equivalent (D) -0.32 + 1.06 0.98 +2.80 -0.22 +2.07 0.40 £+ 1.55 -0.15 £ 1.39 043 +£1.39
Choroidal thickness (um) 2779 £224 2793 £36.7 257.6 +£25.9 229.6 + 37.6 224.1 +£30.8 192.6 + 47.2

Values are presented as mean + SD.

NPDR = non proliferative diabetic retinopathy; PDR = proliferative diabetic retinopathy.

Table 2. Comparison of choroidal thickness among stages of diabetic retinopathy progression (p-value)

No change Mild NPDR Moderate NPDR Severe NPDR PDR
Control 0.512 0.056 0.002" <0.001" <0.001"
No change - 0.233 - - -
Mild - - 0.045" - -
Moderate - - - 0.902 -
Severe - - - - 0.026"

Dashes (-) indicate that the comparisons were not performed.

NPDR = non proliferative diabetic retinopathy; PDR = proliferative diabetic retinopathy.

p < 0.05.
400 Table 3. Baseline characteristics of diabetic patient with intra-
_ vitreal bevacizumab injection
£
2 500 Patients no. (M/F) 15 (9/6)
g Age (years) 58.3 + 8.6
£ Spherical equivalent (D) 0.27 + 1.36
g 200 Injection no. 1.8 +0.8
ko BCVA (Snellen) Pre-IVB 0.6 + 0.3
Y 10 1 month after [VB 0.7 + 0.3
Choroidal thickness (um) Pre-IVB 187.3 + 47.2 pym
1 month after IVB 168.9 + 41.3 ym
0
Nochange ~ MidNPDR  Mod.NPDR  Severe NPDR PDR Values are presented as mean + SD.

Figure 2. Mean subfoveal choroidal thickness according to se-
verity of diabetic retinopathy.

Ztvh SApte] W EA S vkl E wf moderate,
severe NPDR, PDR9] WetatE| 71 o 2o Hs) R-2
5HA et Mann—Whitney U test, moderate NPDR
p=0.002; Severe NPDR p<0.001; PDR p<0.001, Table

NPDR = non proliferative diabetic retinopathy; PDR = proliferative
diabetic retinopathy; BCVA = best corrected visual acuity; [IVB =
intravitreal Bevacizumab injection.
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Figure 3. Representative case of a 51-year-old man with diabetic macular edema was treated with IVB. (A) The VA was 20/30, and
the subfoveal choroidal thickness was 176 pm, at initial visit. (B) At one month after first IVB, the VA was improved to 20/25. The
subfoveal choroidal thickness was 164 pm.
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=ABSTRACT=

Effects of Diabetic Retinopathy and Intravitreal Bevacizumab Injection
on Choroidal Thickness in Diabetic Patients

Byeong Jun Park, MD, Hye Won Chung, MD, PhD, Hyung Chan Kim, MD, PhD

Department of Ophthalmology, Konkuk University Medical Center, Konkuk University School of Medicine, Seoul, Korea

Purpose: To evaluate the effect of diabetic retinopathy on choroidal thickness and the changes of choroidal thickness after
intravitreal bevacizumab injection (IVB) in diabetic patients.

Methods: The present study included 105 patients (105 eyes). Patients were classified into 6 groups: control group (A); no
change (B), mild (C), moderate (D), and severe (E) non proliferative diabetic retinopathy (NPDR); and proliferative diabetic
retinopathy (PDR) (F), with 15 diabetic patients in each group. All patients underwent enhanced depth imaging spectral-
domain optical coherence tomography (EDI OCT) to evaluate choroidal thickness. An additional 15 patients (15 eyes) with
diabetic retinopathy treated with IVB were also included. These patients underwent EDI OCT before and 1 month after IVB.
Results: Mean choroidal thickness was significantly thinner in the moderate and severe NPDR, and PDR groups com-
pared with the control group. Moreover, when comparing sequential stages of diabetic retinopathy progression, the choroi-
dal thickness in the moderate NPDR stage and PDR stage was found to be significantly thinner than in the mild and severe
NPDR, respectively. Additionally, choroidal thickness was 187.3 um before I1VB and significantly decreased to 168.9 um 1
month after IVB (p < 0.05).

Conclusions: Choroidal thickness is related to the severity of diabetic retinopathy and is significantly decreased after IVB.
J Korean Ophthalmol Soc 2013;54(10):1520-1525

Key Words: Bevacizumab, Choroidal Thickness, Diabetic Retinopathy, Enhanced Depth Imaging Optical Coherence
Tomography

Address reprint requests to Hyung Chan Kim, MD, PhD

Department of Ophthalmology, Konkuk University Medical Center
#120-1 Neungdong-ro, Gwangjin-gu, Seoul 143-729, Korea

Tel: 82-2-2030-8180, Fax: 82-2-2030-5273, E-mail: eyekim@kuh.ac.kr

www_ophthalmology.org 1525




<<
  /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


