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Inc., Tokyo, Japan), Stratus—OCT (version 4.0.2, Optical
coherence tomography, Carl Zeiss Meditec, Inc., Dublin,
CA, USA), 3D—OCT 1000 (Topcon Inc., Tokyo, Japan)
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3D Disc Report w/ Topography 3D OCT-1000MK2(Ver.7.11)  Print Date : 2011-12:28 & TOPCON
D Ethnicity : Asian Technician

Gender : Female Fixation : OD(R) Disc
Name: DOB : 1963-03-29 Age: 48 Scan:3D(6.0 x 6.0mm - 512 x 128)

OD(R)I image Quality: 93 Analysis mode : Fine

Capture Date : 2010-10-06
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RNFL thickness
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Vertical COR 069 7 T 0 0 T
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Horizontal Tomogram
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Vertical D.O (mm) 1.88

—_— Disc margin Disc parameters are determined at the
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Comments Signature Date

rence plane height of 120
RPE plane in this version

Figure 1. 3D-OCT 1000 analysis report. An optic disc cube
scan protocol was used to measure the RNFL thickness in a 6
X 6 mm’ area consisting of 512 X 128 axial scans (pixels) at
the optic disc region. The average, quadrant, and clock-hour
peripapillary RNFL thickness measurements were reported
using the same categorical classification (in white or green =
within normal limits, yellow = borderline, red = outside nor-
mal limits) as in the Stratus OCT.
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Table 1. Subject characteristics

Normal (n = 69) Glaucoma (n = 92) p
Age (yr) 56.5 + 10.1 59.4 + 12.0 0.10°
Gender (M:F) 29:40 57:35 0.02
Eye (right:left) 37:32 45:47 0.63"
Spherical equivalent (diopters) -0.02 + 1.22 -0.76 + 1.98 0.004"
Pachymetry (im) 541.5 + 35.1 536.3 + 37.2 0.37"
Mean Deviation (dB) 2.28 +1.15 -8.13 + 6.01 <0.001°
Pattern Standard Deviation (dB) 1.71 + 0.58 6.79 + 4.09 <0.001"
Disc area (mm’)* 2.23 + 0.40 2.20 + 0.43 0.66"

Data are expressed as mean + standard deviation.
*By unpaired t-test; fo Chi-square test; *Measured using the Heidelberg Retina Tomograph II (version 3.04, Heidelberg Engineering,
Heidelberg, Germany).

Table 2. Mean (95% confidence interval) average and quadrant-wise retinal nerve fiber layer thickness and correlation between
Stratus-OCT and 3D-OCT in the 69 normal subjects and 92 glaucoma patients

Thickness by

o

Thickness by stratus (um) 3D (um) r p* Difference p
Average 90.7 (87.5-94.0) 88.8 (86.0-91.5) 0.897 <0.001 1.95 + 9.34 0.009
Temporal quadrant 68.6 (66.0-71.2) 70.6 (68.3-73.0) 0.728 <0.001 -2.04 £ 11.91 0.03
Superior quadrant 109.2 (104.7-113.7) 104.9 (101.1-108.7)  0.811 <0.001 4.30 + 16.83 0.001
Nasal quadrant 71.9 (68.8-74.9) 75.4 (72.6-78.2) 0.678 <0.001  -3.50 + 15.13 0.004
Inferior quadrant 111.7 (106.0-117.4) 103.7 (99.3-108.0) 0.905 <0.001 8.07 £+ 16.41 <0.001

*p = correlation; 'p = paired r-test

Table 3. Comparison of retinal nerve fiber layer thickness measured by Stratus-OCT and 3D-OCT
Normal (n = 69)

Glaucoma (n = 92)

Stratus-OCT 3D-OCT P Stratus-OCT 3D-OCT P
Average (um) 107.6 + 10.0 102.1+ 9.0 <0.001 78.1 + 18.0 78.8 £ 15.8 0.51
Temporal quadrant (um) 77.8 + 13.6 789 + 13.3 0.47 61.7 + 15.8 64.4 + 13.4 0.02
Superior quadrant (pm) 128.6 + 15.8 121.2 + 12.3 <0.001 94.7 + 27.6 92.7 +23.8 0.36
Nasal quadrant (um) 81.5 +17.3 82.7 + 14.3 0.41 64.7 + 18.2 69.9 + 18.3 0.004
Inferior quadrant (um) 141.2 + 18.7 125.8 + 11.9 <0.001 89.6 + 30.9 87.1 £25.3 0.11

Data are expressed as mean + standard deviation.
By paired #-test
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Figure 2. Bland-Altman plots of agreement between Stratus-OCT
and 3D-OCT for the average (A) (The linear regression line
equation is y = 0.185x - 14.622, r = 0.372, p < 0.001), tem-

Stratus inferior quadrant RNFLT
-3D inferior quadrant RNFLT (um)

ok ' poral (B) (y = 0.123x - 10.587, r = 0.153, p = 0.052), superi-
or (C) (y = 0.186x - 15.644, r = 0.279, p < 0.001), nasal (D)
60 |- (y = 0.115x - 11.952, r = 0.130, p = 0.100), and inferior
* Normal quadrant (E) (y = 0.275x - 21.499, 1 = 0.530, p < 0.001). The
80F + Glaucoma difference between both instruments is plotted against the aver-
100k age of both devices. Bold solid line is the mean of the average
E) 5'0 1£)0 150 20'0 3D-OCT and Stratus-O.CT Valges. The dotteq horizontal lines
AVERAGE of Stratus inferior quadrant RNFLT are + 1.96 X SD confidence interval (CI) (i.e. 95% of the
and 3D inferior quadrant RNFLT (um) points should fall within these lines).
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Figure 3. Scatter plots showing the relationship between Stratus-OCT and 3D-OCT retinal nerve fiber layer thickness (RNFLT) for

the inferior quadrant (A) and average (B).
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=ABSTRACT=

Comparison of Retinal Nerve Fiber Layer Thickness Measured by
Spectral-Domain and Time-Domain Optical Coherence Tomography

Juhyang Lee, MD, In Seok Song, MD, Yu-Jeong Kim, MD, Yong Jae Cha, MD, Ki Bang Uhm, MD, PhD

Department of Ophthalmology, Hanyang University College of Medicine, Seoul, Korea

Purpose: To compare retinal nerve fiber layer (RNFL) thickness measured by time domain (Stratus) and spectral domain
(3D) optical coherence tomography (OCT).

Methods: Sixty-nine normal subjects and 92 glaucoma patients were included in the present study. Peripapillary RNFL
thickness was measured with Stratus fast RNFL scan and 3D optic disc cube scan on the same day. The relationship be-
tween RNFL thickness measurements of the two OCTs were evaluated using a Pearson’s correlation analysis. A
Bland-Altman plot was used for the comparison of Stratus-OCT and 3D-OCT.

Results: In all subjects, average, superior, and inferior quadrant RNFL thicknesses measured by Stratus-OCT were thick-
er than those measured by 3D-OCT. In contrast, temporal and nasal quadrant RNFL thicknesses measured by 3D-OCT
were thicker than those measured by Stratus-OCT. Although there were absolute value differences in RNFL thicknesses,
high correlation was observed between Stratus-OCT and 3D-OCT (average: r = 0.897, temporal quadrant: r = 0.728, supe-
rior quadrant: r = 0.811, nasal quadrant: r = 0.678, and inferior quadrant: r = 0.905). Bland-Altman plots showed that
Stratus-OCT values were greater than 3D-OCT values with relatively high RNFL thickness and the opposite with low RNFL
thickness.

Conclusions: For thicker RNFL, Stratus-OCT measurements tend to be greater than 3D-OCT, while for thinner RNFL,
3D-OCT measurements tend to be greater than Stratus-OCT. This difference must be taken into account if comparing
measurements made with a Stratus-OCT to the measurements of a 3D-OCT.

J Korean Ophthalmol Soc 2012;53(1):103-110

Key Words: Glaucoma, Retinal nerve fiber layer, Spectral domain optical coherence tomography

Address reprint requests to Ki Bang Uhm, MD, PhD

Department of Ophthalmology, Hanyang University Hospital

#222 Wangsimni-ro, Seongdong-gu, Seoul 133-792, Korea

Tel: 82-2-2290-8570, Fax: 82-2-2291-8517, E-mail: KBUhm@hanyang.ac.kr

110 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


