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ksl AlE HAL 2434 AlSs AAE Goldmann
applanation tonometryE o]-83t et HAR, ARzt HAL
oA HAAFS A5} Humphrey Field Analyzer (Carl
Zeiss Meditic Inc. Dublin, CA, USA, Swedish Interactive
Threshold Algorithm 24—2)E o]-83F AJo} AALS A3y}
At} ESE Cirrus AHEY o g7t gc}%%og 71& o]&
ol AN RN PLABERS FASH Bk A
SAsl9ch. LA 20/30 o4, BT A= g
2]) +5.0 diopter oW, FA] 3 diopter ojo]n] A=5 A
Alol| Al AAFA Q1 HokH A -‘Jr NS 712 ALE o)
o stk Al JeEe 3
% il g 498
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Table 1. Baseline characteristics of study participants

Fhe =l £

JEEE

740 23] ojaho) Al=| wkel Ao} AALlA Ul Al
of Aol Gl A4 SR oSk A= 4
QI AJof ZARE 71oFA 15% olst, 7+ 15% olsto]n
TAVSA 20% olskel A= A= qley. A Aok
ZA4L pattern standard deviation <5%¢|™ Glaucoma
hemifield testo]|A] outside normal limitQl H$= A olx]
et HUAkeRe Hodapp—Anderson—Parrish grading scale
o] wa} 27| HjA(early glaucoma group)d &=
“L(moderate to advanced glaucoma group)?] & #O&
URegieh P spubiiel 417 el ke 717k Cirrus
AHEY oo HzbAT=Z) 7] o] Macular cube mode2}
Optic disc cube mode=Z FE3s}FS T} Signal strength Z)o]
6 mlRte] AL Salo] ol E o] Qe B9 tdelA A9
5)9ic}. 2k o] 4] ARR(4-quadrant) 7} 127]€] A]
ZF g9 (12—clock hour), 128]3l B AJAASTE 29| uf
ARG S S 9 G(o]0lE, AelE, ug)
AUE, W, S, 40 29)
o]-g-3}] ’\IOF AAE AdE

teristic (ROC) curveZ 1
P‘}’&iﬂi AUC 7te] zpol5 FAIH SR H71817]

Ha}oq DeLong methodZ AMg-8F%th” AUCE 2 o<
49| 7t 2} Eo|xE o]&35Fo] 18 ROC curve o}zl

Glaucoma (n=100) Normal (n=96) p-value
Age (year, mean + SD’) 55.3 +10.7 527 +11.9 0.092
Gender (male/female) 50/46 38/62 0.062
SE' (diopter, mean + SD) 0.73 +2.03 -0.66 + 1.92 0.750
VF* MD* (decibel, mean + SD) 6.1 +5.7 03+1.3 <0.001
VF PSD'! (decibel, mean + SD) 6.2 +4.0 1.6 + 0.6 <0.001

p-values were calculated by chi-square test (gender) and un-paired #-test (age, SE, VF MD, VF PSD).
*SD=standard deviation; 'SE =spherical equivalent; *VF=visual field; *MD =mean deviation; "PSD=pattern standard deviation.

Table 2. Macular thickness of normal and glaucomatous eyes in 9 sectors as well as average determined by Cirrus spectral domain

optical coherence tomography

Parameters Glaucoma (n=100) Normal (n=96) p-value
Average 268.9 + 16.6 284.0 + 10.6 <0.001
Temporal outer 250.0 +27.3 261.4 £ 11.8 <0.001
Superior outer 264.5 + 17.9 278.7 + 12.1 <0.001
Nasal outer 280.3 + 19.4 297.2 +15.3 <0.001
Inferior outer 246.3 + 22.1 266.6 + 11.1 <0.001
Temporal inner 294.6 +20.0 307.2 + 12.9 <0.001
Superior inner 308.8 + 19.5 318.7 + 12.8 <0.001
Nasal inner 311.8 + 18.6 321.1 £ 12.8 <0.001
Inferior inner 297.5 +21.5 315.6 + 14.1 <0.001
Fovea 248.2 +22.0 246.9 + 17.3 0.621

P values were calculated by un-paired #-test.

www_ophthalmology.org 1251
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Figure 1. The correlation between average macular and peri-
papillary retinal nerve fiber layer thickness (um) measured by
Cirrus spectral domain optical coherence tomography.
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Figure 2. The receiver operating characteristic curve of aver-
age macular and peripapillary retinal nerve fiber layer thick-
ness for discrimination between normal (96 eyes) and glau-
comatous eyes (100 eyes). Sensitivities and specificities were
described as percentage (%).
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Table 3. Retinal nerve fiber layer thickness of normal and
glaucomatous eyes in 4 quadrants, 12 clock hour sectors as
well as average determined by Cirrus spectral domain optical
coherence tomography

Parameters Glaucoma (n=100) Normal (n=96) p-value
Average 75.5 + 13.6 96.2 +5.7 <0.001
Temporal 59.6 + 11.9 70.8 + 10.9 <0.001
Superior 92.2 +£24.3 118.9 + 14.3 <0.001
Nasal 61.0 £ 8.5 68.2 + 8.5 <0.001
Inferior 88.4 +23.1 126.7 + 12.1 <0.001
9 o'clock 51.6 + 10.6 56.9 +10.3 <0.001
10 o'clock 68.0 + 16.8 82.2 +13.8 <0.001
11 o'clock 100.5 + 29.6 125.8 £ 22.5 <0.001
12 o'clock 93.2 +£279 121.2 +28.6 <0.001
1 o'clock 85.7 £ 21.6 109.4 + 18.7 <0.001
2 o'clock 70.2 + 12.6 822+ 155 <0.001
3 o'clock 55.0 £ 11.5 57.8 + 8.6 0.054
4 o'clock 57.4 £ 10.2 64.6 + 11.2 <0.001
5 o'clock 75.8 £ 17.6 101.6 £+ 15.5 <0.001
6 o'clock 92.5 +30.3 135.7 +£21.3 <0.001
7 o'clock 95.5 +32.8 141.2 + 18.5 <0.001
8 o'clock 58.9 + 14.1 74.0 + 14.4 <0.001

P values were calculated by un-paired #-test.

MedCalc version 9.6 (MedCalc, Mariakerke, Belgium)

& Agatlr.

WAL HF PSD 3.79 + 1.
3.36 dB2 &%=k Table 1).

SR Y Bt AL 9 e EA
= Zyll= 74z} 755 + 13.6 um, 96.2 + 5.7 um, B 3F
7= 268.9 +£16.6 um, 284.0 +£10.6 umz F A&
Setel A f2lstAl Wokth(p<0.001, p<0.001).
Zholl 7+ 9l St FAl= S4let F9l(fovea) & Al
Fa=(p=0.621) BE 9ol Hujaketol A f-olsHA)
UrH(Table 2). F<t 7hell 2 o AAAFF 9 &
AR FAIE 34 F9S ALYstal=(p=0.054) &
ol A f-ostA Wtrh(Table 3).
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Figure 3. The receiver operating characteristic curve of aver-
age macular and peripapillary retinal nerve fiber layer thick-
ness for discrimination between normal (96 eyes) and early
glaucomatous eyes (63 eyes). Sensitivities and specificities
were described as percentage (%).
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Figure 4. The receiver operating characteristic curve of aver-
age macular and peripapillary retinal nerve fiber layer thick-
ness for discrimination between normal (96 eyes) and moder-
ate to advanced glaucomatous eyes (37 eyes). Sensitivities and
specificities were described as percentage (%).

Table 4. The area under receiver operator characteristics curve (AUC) and confidence interval (CI) of macular thickness in 9 sectors
as well as average for discrimination of glaucoma from normal eyes

Total Early glaucoma Moderate to advanced glaucoma
AUC CI AUC CI AUC CI

Average 0.775 0.709-0.841 0.670 0.582-0.759 0.954 0.917-0.990
Temporal outer 0.734 0.664-0.803 0.662 0.576-0.748 0.855 0.774-0.937
Superior outer 0.744 0.675-0.814 0.645 0.554-0.735 0.914 0.862-0.967
Nasal outer 0.756 0.688-0.824 0.654 0.566-0.743 0.929 0.879-0.980
Inferior outer 0.837 0.781-0.892 0.763 0.686-0.840 0.961 0.930-0.993
Temporal inner 0.699 0.624-0.773 0.576 0.481-0.671 0.909 0.849-0.969
Superior inner 0.663 0.587-0.739 0.554 0.459-0.648 0.849 0.772-0.926
Nasal inner 0.643 0.566-0.721 0.524 0.427-0.621 0.846 0.771-0.921
Inferior inner 0.750 0.682 0.650 0.561-0.738 0.921 0.862-0.979
Fovea 0.486 0.405-0.567 0.451 0.357-0.545 0.546 0.434-0.658

/ww_ophthalmology.org 1253
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Table 5. The area under receiver operator characteristics curve (AUC) and confidence interval (CI) of retinal nerve fiber layer thick-
ness in 4 quadrants, 12 sectors, as well as average for discrimination of glaucoma from normal eyes

Total Early glaucoma
AUC
0.870
0.711
0.755
0.719
0.886
0.631
0.684
0.694
0.714
0.741
0.690
0.615
0.683
0.819
0.827
0.823

0.735

Moderate to advanced glaucoma
AUC CI
0.990 0.972-1.000
0.853 0.770-0.937
0.927 0.872-0.982
0.761 0.671-0.852
0.996 0.989-1.000
0.729 0.621-0.837
0.842 0.753-0.930
0.866 0.785-0.947
0.860 0.779-0.940
0.909 0.858-0.960
0.783 0.699-0.867
0.560 0.442-0.678
0.728 0.633-0.823
0.966 0.939-0.994
0.964 0.935-0.992
0.975 0.952-0.999
0.853 0.765-0.941

AUC
0.914
0.764
0.819
0.735
0.927
0.667
0.742
0.758
0.768
0.803
0.724
0.594
0.700
0.874
0.877

0.880

0.779

CI
0.872-0.956
0.697-0.830
0.758-0.878
0.665-0.804
0.889-0.965
0.592-0.742
0.673-0.811
0.689-0.826
0.702-0.834
0.740-0.865
0.654-0.794
0.515-0.674
0.627-0.773
0.823-0.925
0.829-0.926
0.832-0.927
0.714-0.843

CI
0.807-0.933
0.628-0.794
0.676-0.835
0.637-0.802
0.829-0.944
0.543-0.719
0.598-0.770
0.606-0.782
0.632-0.796
0.659-0.823
0.606-0.774
0.523-0.706
0.597-0.768
0.748-0.891
0.758-0.896
0.756-0.891
0.655-0.815

Average
Temporal
Superior
Nasal
Inferior
9 o'clock
10 o'clock
11 o'clock
12 o'clock
1 o'clock
2 o'clock
3 o'clock

4 o'clock

5 o'clock

6 o'clock

7 o'clock

8 o'clock
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Table 6. The sensitivity and specificity (%, confidence interval) of
macular thickness normative classification for glaucoma diagnosis
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Table 7. The sensitivity and specificity (%, confidence interval)
of retinal nerve fiber layer thickness normative classification for
glaucoma diagnosis
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Glaucoma Diagnostic Performance of Macular and Retinal Nerve Fiber
Layer by Spectral-Domain Optical Coherence Tomography

Youngrok Lee, MD, Kyung Rim Sung, MD, PhD, Jung Taeck Hong, MD, Jung Hwa Na, MD

Department of Ophthalmology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Purpose: To compare the performance of glaucoma diagnosis according to the macular and peripapillary retinal nerve fi-
ber layer (RNFL) thicknesses, as determined by spectral domain optical coherence tomography (OCT).

Methods: Ninety-six normal, 63 early glaucoma and 37 moderate to advanced glaucomatous eyes were imaged by Cirrus
OCT. The areas under the receiver operating characteristics curves (AUCs) of macular and RNFL thicknesses were calcu-
lated for discrimination of normal and glaucomatous eyes. The sensitivity and specificity of normative classification of each
parameter were assessed.

Results: The glaucoma diagnostic capability determined by AUC was greater when based on the peripapillary RNFL than
the macular thickness (0.914, 0.775, p<0.001). Both the early and the moderate-to-advanced group showed higher AUCs
in peripapillary RNFL thickness (early glaucoma group; 0.870, 0.670, p<0.001, moderate to advanced glaucoma group; 0.990,
0.954, p=0.03). The inferior outer sector of macular thickness showed highest sensitivity among the parameters (58%).
Conclusions: Although Cirrus OCT applied to determine macular thickness did not outperform that applied to determine
peripapillary RNFL thickness in glaucoma diagnosis, applying Cirrus OCT to determine both thicknesses in diagnosis may
help in understanding a patient’s status.
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