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Abstract

Purpose : Optical coherence tomography (OCT) and scanning laser polarimetry (Nerve Fiber Analyzer,
GDx) are optical devices that directly measure retinal nerve fiber layer (RNFL) thickness. In this study, we
compared the RNFL thickness measured by these two instruments under the same conditions, and also
Methods : Thirteen eyes of 13

glaucoma patients, 4 eyes of 4 patients with ocular hypertension, and 6 eyes of 6 normal subjects were studied

investigated the relationship between the visual field and RNFL thickness.
(mean age=+standard deviation, 56.0+13.6 year). Mean deviation (MD) of the Humphrey Field Analyzer
(HFA) was —3.84+49dB in glaucoma patients.
thickness were performed by a single operator using OCT and GDx.

Three consecutive measurements of peripapillary RNFL
The same circular scan area with a radius
of 1.7 mm centered on the optic disc was used for the determination of RNFL thickness using both instruments.
The mean RNFL thickness was calculated for the total area and for each quadrant (superior, nasal, inferior,
temporal) of the scanned circle. Cases with a coefficient of variance (standard deviation divided by mean
RNFL thickness) greater than 10% were excluded from analysis.
for OCT and GDx were 105.8+17.3 ym and 79.3%14.6 xm, respectively, and a significant difference was
observed (p<<.0001).
obtained in the total area and superior and inferior quadrants, but not in nasal and temporal quadrants. A
significant correlation between corrected pattern standard deviation (CPSD) determined by HFA and RNFL
thickness was observed for OCT but not for GDx. Conclusions : The RNFL thickness obtained using OCT

Furthermore, a better correlation between visual function and RNFL

Results : The mean overall RNFL thickness

A significant correlation between RNFL thickness measured by OCT and GDx was

is generally greater than that using GDx.
thickness was obtained for OCT compared with GDx.

I. Introduction

In glaucoma, structural alterations of the optic disc
and retinal nerve fiber layer (RNFL) often precede
visual field abnormalities, and the importance of the
ocular fundus test is emphasized-?. Although the
cup-disc (C/D) ratio is commonly used as a glauco-
matous parameter in the clinical setting, this ratio does
not allow reliable identification of structural changes of

glaucoma because there is a broad overlap in distribu-
tion of glaucomatous and normal values and occasion-
ally a lack of inter-observer reliability in measurement.

Recently, several imaging technologies have been
applied to the diagnosis of glaucoma, and allow quanti-
tative and objective analysis of the optic disc and RNFL
thickness. Among the optic disc parameters, the rela-
tive RNFL height has been reported to be the most
effective parameter to distinguish between glaucoma
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patients and normal subjects®*®. High expectation has
been held concerning quantitative measurement of
RNFL thickness regarding improved diagnosis of early
glaucoma and preperimetric stage glaucoma.

Both indirect and direct measurements using imaging
devices are available for the evaluation of RNFL thick-
ness. Indirect measurement of the RNFL thickness
determines the relative height difference between a refer-
ence plane and the peripapillary retinal surface. This
measurement depends on a reference plane that is subject
to changes with progression of glaucoma®. On the
other hand, the absolute RNFL thickness can be
obtained by the direct method, which is not influenced
by the reference plane and is more desirable for the
evaluation of RNFL thickness.
surement can be performed using scanning laser polar-
imetry (Nerve Fiber Analyzer, GDx ; Laser Diagnostic
Technologies, Inc., San Diego, CA, USA) or optical
coherence tomography (OCT ; Humphrey/Zeiss, Dub-
lin, CA, USA). Both instruments measure RNFL
thickness by applying the optical properties of the
RNFL.

Several previous reports showed that the RNFL thick-
ness measured by OCT and GDx correlated well with
the histological measurement of RNFL thickness” 19,
but no exact comparison between measurement of
RNFL thickness by OCT and GDx has yet been report-
ed. In this study, we compared the peripapillary
RNFL thickness measured by the two instruments under
identical conditions. We also investigated the relation-
ship of visual function and RNFL thickness measured
by these instruments.

Currently, direct mea-

II. Subjects & Methods

Thirteen eyes of 13 glaucoma patients (primary open-
angle glaucoma: 5 eyes, normal-tension glaucoma: 8
eyes), 4 eyes of 4 patients with ocular hypertension, and
6 eyes of 6 normal persons were studied (mean age+
standard deviation, 56.0+13.6 year). All subjects were
experienced with automated perimetry and had corrected
visual acuity of at least 1.0 with refraction of more
than —5 diopters spherical equivalent. No ocular
media opacity was observed on slit-lamp examination.
None of the subjects had a remarkable history of ocular
disease.

Peripapillary RNFL of each subject was scanned
consecutively three times using OCT and GDx. Image
acquisition was performed by a single operator. GDx
measurement was performed by the standardized method
without pupillary dilation, while OCT measurement was
performed after pupillary dilation. Informed consent
was obtained from all subjects before testing.

OCT is a low-coherence interferometer that uses
near-infrared, low-coherence illumination (wavelength,
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840 nm) as a light source. By detecting the time delay
of optical echoes of the reflected light beam and a
reference beam, the cross-sectional information of the
retinal internal microstructure is obtained. A cross
sectional image of the retina is constructed based on the
reflectivity of different layers of the retina. A high-
reflectance layer located just under the inner surface of
the retina corresponding to the RNFL is measured with
a computer algorithm to give RNFL thickness. In this
study, a 360-degree circular scan with a radius of 1.7 mm
centered on the optic disc was performed on each sub-
ject. The mean RNFL thickness in total area and each
quadrant (superior, nasal, inferior, temporal) of the
scanned circle was calculated by the computer software
(version A6.1) for the OCT instrument. Images were
excluded from analysis when the center of the scanned
circle shifted away from the optic disc or when the
signal-to-noise (S/N) ratio was less than 40 dB.

GDx is a scanning laser polarimeter that uses
polarization-modulated diode laser (wavelength, 780
nm) as the light source. The polarized beam penetrates
the nerve fiber layer and is divided into two parallel
beams in varying polarization directions because of the
birefringent properties of RNFL. These parallel beams
penetrate the tissue at different speeds, and the reflected
beams, which are caught by a polarization detector,
show a time delay called retardation. The amount of
retardation is proportional to the RNFL thickness. At
a scanning angle of 15X 15 degrees, GDx produces a
retardation map consisting of 256X256 individual
retinal positions (65,536 pixels), and the retardation for
each pixel is measured. If the operator positions a
circle or ellipse on the margin of the optic disc, a
concentric peripheral measurement ellipse is automati-
cally set at 1.75times the disc diameter. The entire
image is usually divided into four segments with the
optic disc as center and at the following default settings :
superior 120 degrees, inferior 120 degrees, nasal 50
degrees, and temporal 70 degrees. GDx software ver-
sion used in this study was 3.0.00.

To compare the results of OCT and GDx under the
same conditions, we adjusted the diameter of the periph-
eral measurement circle to 3.4 mm and the angle of each
quadrant to 90 degrees in GDx measurement, which
were identical to the conditions used in the OCT. GDx
images with image quality less than 80% were excluded
from analysis.

Program 24-2 of the Humphrey Field Analyzer
(HFA ; Humpbhrey/Zeiss, Dublin, CA) was performed
on all subjects. Cases were excluded from analysis
when fixation loss was greater than 33% or false positive
errors were greater than 20%, or false negative errors
greater than 20%.

The mean and standard deviation of RNFL thickness
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from three images were calculated for OCT and GDx.
Cases with coefficient of variance (standard deviation
divided by mean RNFL thickness) greater than 10%
were excluded. We compared the mean RNFL thick-
ness in total area and in each quadrant (superior, nasal,
inferior, temporal) obtained by the two instruments, and
investigated the correlation between the results. We
also analyzed the correlation between visual field and
RNFL thickness measured by OCT and GDx.

III. Results

The mean overall RNFL thickness for OCT and GDx
was 10584173 ym and 79.3+14.6 ym, respectively ;
and the measurement for OCT was significantly greater
than that for GDx (student’s paired f-test, p<<.0001).
The correlation between the overall RNFL thickness
determined by OCT (y) and GDx (x) is represented by
y=0.59x+58.7 (Pearson correlation coefficient, »=0.50,
p<0.001) (Fig. 1). The mean coefficients of variance
for OCT and GDx were 4.3+2.5% and 3.4+ 2.4%, respec-
tively, with no significant difference between the two
instruments (paired #-test, p=0.18).

Table 1 compares the mean RNFL thickness mea-
sured by the two instruments at each quadrant in normal
persons (6 eyes). The RNFL thickness measured by
OCT was significantly greater than that obtained by
GDx in all four quadrants. This difference was remark-
able in the superior quadrant. Table 2 compares the
mean RNFL thickness measured by the two instruments
at each quadrant in all subjects. The RNFL thickness
measured by OCT was significantly greater than that
obtained by GDx at the superior, inferior, and temporal
quadrants.

A significant correlation between RNFL thickness
determined by OCT and GDx was observed for the
superior and inferior quadrants, but not for the nasal
and temporal quadrants. The correlation between the
RNFL thickness determined by OCT (y) and GDx (x) is
represented by y=0.80x+62.2 (Pearson correlation
coefficient, »=0.55, p<0.001) for the superior quad-
rant, y—0.63x+58.4 (Pearson correlation coefficient,
r=0.43, p<0.01) for the inferior quadrant, y=0.32x+
56.8 (Pearson correlation coefficient, »=0.16, p=0.46)
for the nasal quadrant, and y=0.40x+68.3 (Pearson
correlation coefficient, »=0.29, p=0.17) for the tempo-
ral quadrant (Fig. 2).

The average mean deviation (MD) of glaucoma
patients was —3.8+4.9 dB. No significant correlation
was observed between the mean deviation (MD) deter-
mined by HFA and overall RNFL thickness when
measured by both OCT and GDx. A significant corre-
lation between the corrected pattern standard deviation
(CPSD) determined by HFA and overall RNFL thick-
ness was observed when measured by OCT but not when
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Fig. 1 Correlation between retinal nerve fiber layer (RNFL)
thickness measured by OCT and GDx for the whole
scanned circle

Table 1. Comparison of mean RNFL thickness measured
by OCT and GDx in each quadrant in normal
persons (6 eyes)

oCT GDx t-test
Superior 138.7£19.1 ym 83.6+157 um  p<0.0001
Nasal 88.1£19.8 um 69.7+142 ym  p=0.032
Inferior 130.0£ 9.6 gm 1056143 ym p=0.012
Temporal 83.8£12.8 yum 62.1+10.1 gum  p=0.031

Table 2. Comparison of mean RNFL thickness measured
by OCT and GDx in each quadrant in all
subjects (23 eyes)

OCT GDx t-test
Superior 12924274 ym 833189 um p<0.0001
Nasal 79.2+24.7 ym 697123 ym  p=0.09
Inferior 121.5£263 ym  10L.1E£18.1 gm  p<0.001
Temporal 929+19.1 ym 61.3+14.1 ym p<<0.0001

measured by GDx. The correlation between CPSD by
HFA (x) and overall RNFL thickness measured by
OCT (y) is represented by y=—2.Ix+111.4 (Pearson
correlation coefficient, »=0.45, p<0.05). The correla-
tion between CPSD by HFA (x) and overall RNFL
thickness measured by GDx (y) is represented by y—
—1.1x+82.7 (Pearson correlation coefficient, »=0.28,
p=0.20).

IV. Discussion

Only a few studies have compared the RNFL thick-
ness determined by histological measurement with that
determined by OCT and GDx. Huang et al.” used eye
bank specimens with the cornea and lens removed, and
reported that the actual thickness of retina and RNFL
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Fig.2 Correlation between retinal nerve fiber layer (RNFL) thickness measured by OCT and GDx in each quadrant

closely matched those determined by OCT. Toth et
al.y reported that the retinal thickness measured by light
microscopy was on average 4-12% greater than the
corresponding OCT image of Macaca mulatta macula,
but the retinal morphology correlated well with macular
OCT imaging. On the other hand, Weinreb et al.9
reported an excellent correlation (r=0.83) between
histological measurement of RNFL thickness and retar-
dation measured by Fourier-ellipsometry using argon
laser beam (wavelength : 514 nm).

The study reported by Hoh et al.* showed that
although a significant correlation was observed between
GDx parameters (neural network number, maximum
modulation, ellipse modulation, ellipse average, total
integral) and RNFL thickness determined by OCT, the
correlation coefficient between ellipse average and
RNFL thickness measured by OCT was small (»=0.29).
Although their study objective was similar to ours, the
methodology was quite different. In their study, GDx
measurement was performed on a concentric ellipse
placed at a 1.75-disc diameter from the disc edge, and
OCT measurement was performed on a circular area
with a diameter of 3.4 mm centered on the disc. There-
fore, their OCT and GDx measurements did not measure
identical areas on the retina. In the present study, we
used a 3.4-mm diameter circle for both OCT and GDx
measurements, and a better correlation (#=0.50) was
obtained between the RNFL thickness measured by
OCT and that measured by GDx. Moreover, there was
no significant difference in reproducibility between the
instruments. Shauman et al.!? reported better re-
producibility for OCT measurement using a 3.4-mm
diameter circle compared with a 2.9- or 4.5-mm diameter

circle. Our search of the literature failed to find the
reason why a 1.75-disc diameter area of the optic disc
was chosen for the GDx testing in the previous study.
For the GDx Access with a variable corneal compen-
sator (VCC) that has become commercially available
recently, a 3.2-mm diameter circle is used for the mea-
surement, which is closer to the circle size used in the
present study. Therefore, we believe that a 3.4-mm
diameter circle was appropriate to compare the RNFL
thickness using these instruments.

Although the number of normal subjects (n=6) was
small, the mean RNFL thickness determined by OCT
was significantly greater than that measured by GDx for
each quadrant as shown in Table l. Varma et al.!¥
histologically measured the RNFL thickness in normal
human eyes and reported that the mean RNFL thickness
was the greatest in the superior quadrant at the margin
of the optic disc quadrants, followed by the inferior,
nasal, and temporal quadrants. They also showed that
there was a significant negative correlation between the
distance from the disc margin and RNFL thickness.
The areas of RNFL thickness measurement in their
study were not identical to ours, and direct comparison
of RNFL thickness cannot be done. However, their
ranking of histologic RNFL thickness for the four
quadrants agrees with that of the RNFL thickness
measured by OCT, but not with that measured by GDx :
the RNFL thickness for the superior quadrant was less
than that for the inferior quadrant in GDx measure-
ments. This result implies that measurement using
GDx may not reflect the actual RNFL thickness, and a
marked discrepancy in RNFL thickness is found in the
superior quadrant. The same tendency was observed in
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the measurements of all the subjects, not only for the
superior quadrant but also for the temporal quadrant as
shown in Table 2. A possible reason for this difference
is birefringence of the cornea. In this study, we used
GDx with a fixed compensator to correct the retardation
value of the cornea. In human eyes, birefringence
values of the cornea vary greatly'®, and the fixed
compensator used in the GDx is known to be inade-
quate to compensate the birefringence of the cornea in
all subjects'®.

A significant correlation between OCT and GDx
measurements of RNFL thickness was obtained for the
total area as well as for the superior and inferior quad-
rants, but not for the nasal and temporal quadrants.
The lack of correlation in the nasal and temporal
quadrants may be due to the fact that values obtained by
GDx in these quadrants were less variable and relatively
constant compared with OCT as shown in Fig. 2.

Weinreb et al.'® reported that the mean retardation
obtained by the Nerve Fiber Analyzer was significantly
greater in normal eyes than in glaucomatous eyes in the
inferior and superior quadrants, but not in the temporal
and nasal quadrants. Lee and Mok also reported
that the peripapillary RNFL thickness in the temporal
and nasal regions were similar in normal and glaucoma
groups, and that parameters of superior/nasal (S/N) and
inferior/nasal (I/N) ratio were effective for the diagnosis
of early glaucoma. Morgan et al.!? also reported that
regional comparison of RNFL thickness obtained by
microscopy and Nerve Fiber Analyzer showed the best
correlation in the inferior region (»=0.76), followed by
superior (#=0.52), temporal (r=0.49), and nasal (r=
0.06) regions. This evidence suggests that in the tempo-
ral and nasal regions, the RNFL thickness determined
by GDx does not reflect the actual histological thickness,
which might explain why we found no correlation
between OCT and GDx measurements of RNFL thick-
ness in the temporal and nasal quadrants.

Several reports showed a significant relationship
between RNFL thickness and visual field in glau-
coma'®~?Y, but other reports indicated that this relation
became weaker when advanced glaucoma cases were
excluded??. Although this means that it is difficult to
obtain a good correlation between visual field and
RNFL thickness in early-stage glaucoma cases alone,
Asaoka et al.?® reported that sectorial division analysis
of peripapillary RNFL thickness was effective in
evaluating the early glaucomatous visual field. The
CPSD is a visual field index which is indicative of early
visual field damage. In this study, although the average
MD of glaucoma cases was —3.8 dB, and the majority
of cases were early to moderate glaucoma, CPSD corre-
lates significantly with RNFL thickness determined by
OCT, but not with RNFL thickness measured by GDx.
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Hoh et al.'V also reported a better correlation between
HFA wvisual field indices and RNFL thickness deter-
mined by OCT compared with GDx. A recent compar-
ative study of imaging technologies and psychophysical
tests by Bowd et al.?? showed that OCT ranked first in
the ability to diagnose early glaucoma, followed by
frequency-doubling technology (FDT) perimetry, GDX,
and short-wavelength automated perimetry (SWAP).
These reports indicate that among the potentially useful
devices for diagnosing glaucoma, OCT has better abil-
ities to discriminate glaucoma patients from normal
persons. These may also be reflected in our result that
compared with GDx determinations ; OCT measure-
ments correlate better with visual field loss.

In conclusion, the RNFL thickness obtained using
OCT is generally greater compared with GDx. Our
results indicate that the RNFL thickness in the nasal and
temporal quadrants determined by GDx does not corre-
late with that obtained by OCT, probably reflecting
previous findings that RNFL thickness determined by
GDx does not represent the actual histological thickness.
Although the correlation between visual function and
RNFL thickness is also better in OCT measurements
than in GDx measurements, we cannot definitely state
that OCT correlates better with histological RNFL
thickness at this point, and further investigation is
needed to clarify this assumption.

References

1) Quigley HA, Katz J, Derick RJ, Gilbert D, Sommer
A : An evaluation of optic disc and nerve fiber layer
examinations in monitoring progression of early
glaucoma damage. Ophthalmology 99 : 19-28,
1992

2) Sommer A, Katz J, Quigley HA, Miller NR, Robin
AL, Richter RC, Witt KA : Clinically detectable

atrophy precedes the onset of
glaucomatous field loss. Arch Ophthalmol 109:
77-83, 1991

3) Caprioli J, Miller JM: Measurement of relative
nerve fiber layer surface height in glaucoma. Oph-
thalmology 96: 633-641, 1989

4) Caprioli J, Miller JM : Videographic measurements

Invest

nerve fiber

of optic nerve topography in glaucoma.
Ophthalmol Vis Sci 29: 1294-1298, 1988

5) Tsai CS, Zangwill L, Sample PA, Garden V, Bartsch
D, Weinreb RN: Correlation of peripapillary
retinal height and visual field in glaucoma and
normal subjects. J Glaucoma 4: 110-116, 1995

6) Miller JM, Caprioli J: An optimal reference plane
to detect glaucomatous nerve fiber layer abnormities
with computerized image analysis. Graefes Arch
Clin Ophthalmol 230: 124-128, 1992

7) Huang D, Swanson EA, Lin CP, Schuman JS,
Stinson WG, Chang W, Hee MR : Optical coher-

(5)



— 550 —

8)

9)

10)

1)

12)

15)

16)

ence tomography. Science 22: 1178-1181, 1991
Toth CA, Narayan DG, Boppart SA, Hee MR,
Fujimoto JG, Birngruber R, Cain CP, DiCarlo CD,
Roach P: A comparison of retinal morphology
viewed by optical coherence tomography and by
light microscopy. Arch Ophthalmol 115: 1425-
1428, 1997

Weinreb RN, Dreher AW, Coleman A, Quigley H,
Shaw B, Reiter K : Histopathologic validation of
Fourier-ellipsometry measurements of retinal nerve
fiber layer thickness. Arch Ophthalmol 108 : 557-
560, 1990

Morgan JE, Waldock A, Jeffery G, Cowey A:
Retinal nerve fiber layer polarimetry : histological
and clinical comparison. Br J Ophthalmol 82:
684-690, 1998

Hoh ST, Greenfield DS, Mistlberger A, Liebmann
JM, Ishikawa H, Ritch R : Optical coherence tomo-
graphy and scanning laser polarimetry in normal,
ocular hypertensive, and glaucomatous eyes. Am J
Ophthalmol 129: 129-135, 2000

Schuman JS, Pedut-Kloizman T, Hertzmark E, Hee
MR, Wilkins JR, Coker JG, Puliafito CA, Fujimoto
JG, Swanson EA : Reproducibility of nerve fiver
layer thickness measurements using optical coher-
ence tomography. Ophthalmology 103 : 1889-
1898, 1996

Varma R, Skaf M, Barron E: Retinal nerve fiber
layer thickness in normal human eyes. Ophthal-
mology 103: 2114-2119, 1996

Knighton RW, Huang XR : Linear birefringence of
the central human cornea. Invest Ophthalmol Vis
Sci 43 : 82-86, 2002

Zhou Q, Weinreb RN : Individual compensation of
anterior segment birefringence during scanning laser
polarimtry. Invest Ophthalmol Vis Sci 43: 2221~
2228, 2002

Weinreb RN, Shakiba S, Zangwill L: Scanning
laser polarimetry to measure the nerve fiber layer of

normal and glaucomatous eyes. Am J Ophthalmol

(6)

THE JOURNAL OF TOKYO MEDICAL UNIVERSITY

17)

18)

19)

20)

22)

23)

Vol.62 No.5

119 : 627-636, 1995

Lee VW, Mok KH : Retinal nerve fiber layer mea-
surement by nerve fiber analyzer in normal subjects
and patients with glaucoma. Ophthalmology 106 :
1006-1008, 1999

Schuman JS, Hee MR, Puliafito CA :
Quantification of nerve fiber layer thickness in
normal and glaucomatous eyes using optical coher-
ence tomography. A pilot study. Arch Ophthal-
mol 113: 586-596, 1995

Eid TM, Spaeth GL, Kats LJ, Blanco AA, Agusbur-
ger J, Nicholl J: Quantitative estimation of retinal
nerve fiber layer height in glaucoma and the relation-
ship with optic nerve head topography and visual
field. J Glaucoma 6: 221-230, 1997

Marraffa M, Mansoldo C, Morbio R, De Natale R,
Tomazzoli L, Bonomi L: Dose nerve fiber layer
thickness correlate with visual field defects in glau-
coma? A study with the nerve fiber analyzer.
Ophthalmologica 211 : 338-340, 1997

Ono J, Kimura Y, Ishii R: Relationship between
visual field loss and retinal nerve fiber layer thick-
ness in open-angle glaucoma. J Jpn Ophthalmol
Soc 102: 685-691, 1998

Teesalu P, Vihanninjoki K, Airaksinen PJ,
Tuulonen A, Laara E: Correlation of blue-on-
yellow visual fields with scanning confocal laser
optic disc measurements. Invest Ophthalmol Vis
Sci 38: 2452-2459, 1997

Asaoka R, Osako M, Tachibana K, Okano T, Usui
M : Relationship between retinal nerve fiber layer
thickness and static visual fields in glaucoma. In:
Wall M, Wild JM (Eds) : Perimetry Update 2000/
2001, 41-47, Kugler Publ, Hague/Netherlands, 2001
Bowd C, Zangwill LM, Berry CC, Blumenthal EZ,
Vasile C, Sanchez-Galeama C, Bosworth CF, Sam-
ple PA, Weinreb RN : Detecting early glaucoma by
assessment of retinal nerve fiber layer thickness and
visual function. Invest Ophthalmol Vis Sci 42:
1993-2003, 2001



Sept., 2004 Yamada, et al : RNFL thickness measured by OCT and GDx — 551 —

ST lER (OCT) BXUAFXF Y= 7L —H—KTF1) X*—%— (GDx)
Z I TE U 72 ik R g J5- 0D Foi

o HE e e P S AE M WY
MO R EY

DHUR R R
DRUR R o R R IR

[BEE] HW: XFEWES (OCT) BLUAF¥ =7V —9—KF ) A —%— (Nerve Fiber Analyzer, GDx) (35
FHEIE (RNFL) B2 EERCHIE TS 28R Th 5, SME. OCT & GDx % Hw TR—4MTHIE L7z RNFL
B Ol &7, #HEF & RNFL JE & ORI DT biRat Uize J7ik - SRS 1341 13I8, SIREES] 4 61
4R, TEHEZ6HI6IRTH S (CHIER : 560+ 13.6 %) MAREEE BT 2\ 7 Y —1HEFD mean deviation (MD) @
SEHfHEIE — 38149 dB Th o7z, F—REIC & > THHEFALIEAF D RNFL E% OCT & GDx % [>T 3 [alE THIE
Uzo HIRIEAFEE T & LK 17 mOFE LTI, 2R S L O R, S Ml BRIORRMRICE 1T % RNFL
EDFAE % EH Ul ZEMES (RNFL EOMEHE(RE /SE) 53 10% LA EDTEFIE B & 5 U DRI L 72 f55HR « 2RRO
P4 RNFL B3 OCT C 1058+ 17.3 gm, GDx T 793+ 146 ym £ 0 BEENH o7z (p<.0001), 2R L VLA,
TFHEHIOHRETIE. OCT £ GDx @ RNFL EQMICERAAHERMENE o hizh3, Bl HRIORR TR R o7, ol N
> 7 1) —#HBEFD corrected pattern standard deviation (CPSD) & OCT ¢ RNFL & & O AR R ERMELSE S /e
#5. CPSD & GDx & ORI IZs o7z, fam : OCT TH 57z RNFL JEiE GDx & HAeMEic ks <z b | Hikkee
OFEEME S GDx EEERE» o7,

(Key words) ETWMiIES . A F v =2 /v —Y—R7 ) x—¥ — REHEREREE,




