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Figure 1. Cross-sectional image of the choroid using enhanced depth imaging optical coherence tomography (OCT).
Subfoveal choroidal thickness was measured vertically from the outer border of retinal pigment epithelium (RPE) to

the inner border of the sclera (chorioscleral interface).
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Table 1. Characteristics of the Study population of 90 Korean myopic patients

Total Male Female p-value
Number of eyes 90 41 49
Age (yrs) 25.44 £+ 5.99 24.68 + 5.08 26.08 + 6.64 0.272
Spherical equivalent (D) -5.06 + 2.33 -5.21 £2.24 -4.93 +2.43 0.580
Axial length (mm) 25.70 + 1.15 26.16 + 1.06 25.31 + 1.08 <0.001"
Choroidal thickness (um) 281.47 + 70.82 299.28 + 64.13 266.56 + 73.31 0.028°

Values are presented as number or mean + SD.
"p < 0.05; Independent r-test was used.

Table 2. Choroidal thickness according to spherical equivalent (SE)

SE<-1D 2D <SE<-3D 3D < SE<-4D 4D < SE<-5D -5D < SE<-6D -6D < SE<-ID -ID < SE<-8D  -8D < SE  p-value

Number of eyes 7 16 9 15 14 12 8 9
Axial length (mm) U344097 24694049 24.92+049 2556+ 083 25.83+ 046 26354093 26944077 27374056 <0.000
Choroidal thickness (um) 321.86 + 43,59 325.28 + 6234 303.06 + 9475 278.93 + 46.60 275.25 + 71.40 251.17 + 7043 250.06 + 74.34 23278 + 58.84  0.01'

Values are presented as number or mean + SD.
*p < 0.05; one-way ANOVA was used.

Hog foshA o 4o (p<0.001) Whato] ==
Aol A o R FA S = Ach(p=0.028)(Table 1).
420 w2 wiete £ u]ael A —2D ofslol A

321.86 + 43.59 um, —2D %3} —3D o]3}9] ¢ 325.28
+ 62.34 ym, —3D %3} —4D o]5}¢] A% 303.06 £ 94.75
um, —4D %3} —5D o]s}o A 978,93 + 46.60 um,
—5D %3} —6D o3}el A 275.25 + 71.40 um, —6D %
T} —7D o|atel A< 251.17 + 70.43 um, —7D 27} —8D
o]alel A9 250.06 + 74.34 um, —8D ZIel AL
232.78 + 58.84 um= FAYo| Z7}EpE wghule s
4519 cH(p=0.01)(Fig. 2, Table 2).

QFa ol mhe et 7] Wl R4S 9kE4el 25 mm
Jekel A9 wehalEz)= 318.85 £ 71.00 um, 25 mm ©|
A} 26 mm v|gFel AL 278.10 £+ 69.18 um, 26 mm O|A}
27 mm u|7Fel AL 258.32 £+ 68.24 pm, 27 mm oA}l

d

7% 254.31 £ 54.08 umZ QFEA o] Zoj A= wigu}
Figure 2. (Top) Subfoveal choroidal thickness shows 305 pm e FEHAl A48t Ae(p=0.007)(Table 3).
in 25 years old female with axial length (A.L) 24.09 mm and A S| HEA A FA2tol UHEFUPF[—WH FHE =)
spherical. equivalent (S.E) -1.88 .D. (Middle) Subfoveal chp- ©3)9] xqtﬂﬂjﬂr oFo] AFTAE Hon, o, HHS
roidal thickness shows 250 pum in 19 years old female with - - = balg wetu) &
A.L 24.78 mm and S.E -3.00 D. (Bottom) Subfoveal choroi- =8¢ ‘- THIMEHEA7F ~1D ~7}3Tﬁ HEr
dal thickness shows 140 pm in 35 years old female with A.L 7+ 13. 58 um 7H43HAtH(p<0.001, £°=0.226)(Fig. 3).
25.65 mm and S.E -7.75 D. As spherical equivalent and axial 2013} HlH o] A3 HA 07 Aol weuhr)=
length of patients increases, subfoveal choroidal thickness has oFzAFo| Zoj9} 2o AWUAS HGow olel, JHe
a tendency to decrease. ) B

BHASE AL ok&Ao] 1 mm Z7fEpE wagdt S
7} =5.21 + 2.24D, OF=A-S 26.16 + 1.06 mm, Wka} 33.99 um Z48FAtH(p<0.001, R°=0.291)(Fig. 3). A4
T 299.28 + 64.13 umPo0] Aol HE LA = off W& FAlekorl HearEs BolA Aol o
23] —4.93 + 2.43D, ¢t zo 25.31 + 1.08 mm, Wt} Zdglon o5 HAgH 7ol A drdo] ot 59.82 um
=70 266.56 + 73.31 um= Ao w2 FA| Holg o FAA FHEAHp<0.001, F=0.284). FAH A
Holx] 9FoFOLH p=0.583) oF=AO] Ao UAoA] £ H(Stepwise selection)& o8¢t AFF|FEA A T
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Figure 3. (A) Scatterplot of spherical equivalent and subfoveal choroidal thickness of all subjects shows a significant positive correla-
tion (p < 0.001 :y = 13.58x +347.60; R’ = 0.226). (B) Scatterplot of axial length and subfoveal choroidal thickness of all subjects

shows a significant negative correlation (p < 0.001 :

Table 3. Choroidal thickness according to axial length (AL)

= -33.99x + 897.01; R* = 0.291).

AL < 25.0 25.0 <AL < 26.0 26.0< AL < 27.0 27.0 <AL p-value
Number of eyes 26 29 19 16
Spherical equivalent (D) -2.95 + 1.15 -4.59 + 1.54 -6.21 + 1.67 -7.98 + 1.87 <0.001"
Choroidal thickness (um) 318.85 + 71.00 278.10 £+ 69.18 258.32 + 68.24 254.31 + 54.08 0.007"

Values are presented as number or mean + SD.
’p < 0.05; one-way ANOVA was used.

Table 4. Multiple linear regression model with stepwise selection for subfoveal chorodial thickness by age, sex, axial length and

spherical equivalent

Factor Coefficient Standardized Coefficients p

Intercept 1187.848 <0.001
Sex -61.714 -0.551 <0.001
Axial length -33.965 -0.436 <0.001

Subfoveal choroidal thickness = 1187.848 + (-61.714 X Sex) + (-33.965 X axial length), F = 20.016, p < 0.001, R =0.299.
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=ABSTRACT=

Choroidal Thickness Changes According to the Refractive Errors and
Axial Length in Korean Myopia Patients

Eun Joo Kim, MD, Jee Hyun Kim, MD, Sung Hyun Koo, MD, Kyoo Won Lee, MD, Jung Ho Lee, MD

Cheil Eye Hospital, Daegu, Korea

Purpose: To investigate the choroidal thickness changes with the Enhanced Depth Imaging (EDI) technique according to
refractive errors and axial length in Korean myopia patients.

Methods: A total of 90 eyes from 90 patients with myopia (between the ages of 19 and 39 years) underwent spectral-do-
main optical coherence tomography (SD-OCT)-EDI evaluations. Spherical equivalent was measured by cycloplegic re-
fraction and axial length was obtained by IOL master®. The subfoveal choroidal thickness was analyzed according to age,
sex, axial length and spherical equivalent by linear correlations.

Results: The average age of all subjects was 25.44 years, mean spherical equivalent was -5.06 diopter (D), mean axial
length was 25.70 mm, and mean choroidal thickness was 281.47 um. In a multiple regression model, the patients’ age had
no statistical effect on subfoveal choroidal thickness. Subfoveal choroidal thickness decreased by 13.58 ym per -1D in-
crease in refractive errors and by 33.99 um per 1 mm increase in axial length when adjusted for sex and age. In addition,
subfoveal choroidal thickness was 59.82 um thicker in men than in women when adjusted for axial length and spherical
equivalent (p <0.001).

Conclusions: Among young Korean myopia patients, subfoveal choroidal thickness was significantly related with refractive
errors and axial length. Moreover, choroidal thickness was thicker in men than women when adjusted for refractive errors
and axial length.

J Korean Ophthalmol Soc 2012;53(12):1814-1822

Key Words: Axial length, Choroidal thickness, Sex, Spectral-domain OCT, Spherical equivalent

Address reprint requests to Jung Ho Lee, MD

Cheil Eye Hospital

#1 Ayang-ro, Dong-gu, Daegu 701-820, Korea

Tel: 82-53-959-1751, Fax: 82-53-959-1758, E-mail: eyejholee@hotmail.com

1822 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


