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Purpose: We corrected the axial lengths of the macular and peripapillary significance maps using software embedded in a com-
mercial spectral domain optical coherence tomography (SD-OCT) package. We evaluated the accuracy of glaucoma diagnosis
in patients with high myopia, and the clinical implications.

Methods: Seventy eyes of 70 highly myopic patients with or without normal-tension glaucoma were retrospectively reviewed. The
sensitivities and specificities of the color-coded significance maps were calculated using 1% (red) or 5% (yellow) as the abnormal-
ity criteria, and the values compared before and after axial length corrections performed using embedded SD-OCT software.
Results: At the 1% level of the normative database, we found no significant difference in specificity or sensitivity. At the 5% level,
the increase in specificity was significant only for the inferotemporal sectors of the macular significance map. The specificity of
the inferotemporal sector of the inner scan circle increased from 61.9 to 78.6% (p = 0.016) and that of the outer scan circle from
69 to 83.8% (p = 0.031). The specificities of the entire chart, the superior sector of the superior/inferior chart, and the
12-clockwise map increased significantly from 54.8 to 78.6% (p = 0.002), 59.5 to 76.2% (p = 0.039), and 59.5 to 76.2% (p =
0.002) respectively.

Conclusions: Clinicians should note that axial length correction of significance maps reduces the false-positive glaucoma diag-
nostic rates in highly myopic eyes. Correction of significance maps using embedded software may thus aid clinicians in the diag-
nosis of glaucoma in high myopic eyes.
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Table 1. Clinical demographic characteristics of the participants

1%9} 5% wuke] oA Hude Addithar shele
o], FEFo 2 WA A}k 59 significance map2] 7l
et Boles 7t JoERE $A ALt 2 H]ﬂé}?&q 3
YR significance map2] % 1% u|gke] $=2Zof A= HA
A5 Aol frefet Abel7h YIAFH LT p>0.05). 5% mit
9] S0 AL, GChart E41919] dlo]% ojojo] EA 2o

2 ROIF Bolwel 3718 WeirkTable 2). 912 3ol %
Gl AL HA A 61.9%A 78.6%=2] F7Hp=0.016)

o 1

Characteristic NIG Normal p-value”
(n = 28) (n = 42)
Age (years) 40.08 + 9.94 35.64 + 10.33 0.184
Sex 0.783
Male 15 21
Female 13 21
Axial length (mm) 26.93 + 1.09 26.72 + 1.29 0.472
(26.37-28.83) (26.0-29.99)
IOP (mmHg) 14.86 + 3.22 15.86 + 2.69 0.184
Spherical equivalent (diopters) -6.90 + 4.21 -6.55 + 3.98 0.758
CCT (um) 552.63 + 30.61 551.42 + 41.64 0.909
Global RNFL thickness (um) 72.89 + 12.46 92.64 + 11.67 <0.001
Corrected global RNFL thickness (pm) 78.21 + 13.71 98.00 + 12.18 <0.001
MD (dB) -4.65 + 4.66 -1.03 + 1.44 <0.001
PSD (dB) 5.50 +4.75 1.87 + 0.88 <0.001

Values are presented as mean + standard deviation (range). Comparisons are performed using Fisher’s exact test for dichotomous variables and

the independent #-test for continuous variables.
NTG = normal tension glaucoma; IOP =
mean deviation; PSD = pattern standard deviation.
*Statistical significance with p-value less than 0.05.

intraocular pressure; CCT = central corneal thickness; RNFL = retinal nerve fiber layer; MD =

Table 2. Sensitivities and specificities of macular significance maps for discrimination between high myopic normal tension glauco-

ma and healthy high myopia

1% (red)

5% (yellow)

Sensitivity (%) Specificity (%)

Sensitivity (%) Specificity (%)

Original Corrected p-value

Original Corrected p-value

Original Corrected p-value Original Corrected p-value

Macular S/I chart
Superior  64.3 46.4 0.063 83.3 85.7
Inferior 96.4 96.4 1.000 73.8 85.7
Macular GChart
Inner SN 35.7 28.6 0.500 83.3 90.5
Inner ST  46.4 35.7 0.250 85.7 92.9
Inner IT 89.3 71.4 0.063 83.3 85.7
Inner IN  60.7 46.4 0.125 81 85.7
Outer SN 57.1 50.0 0.500 83.3 90.5
Outer ST 57.1 42.9 0.125 88.1 95.2
Outer IT 92.9 82.1 0.250 85.7 88.1
Outer IN  96.4 96.4 1.000 71.4 76.2

1.000
0.125

0.250
0.250
1.000
0.500
0.250
0.250
1.000
0.687

75.0 67.9 0.500 69.0 73.8 0.500
100.0 100.0 N/A 50.0 54.8 0.625
53.6 46.4 0.500 71.4 76.2 0.500
60.7 50.0 0.250 73.8 83.3 0.125
96.4 85.7 0.250 61.9 78.6 0.016°
82.1 71.4 0.250 59.5 71.4 0.063
71.4 71.4 1.000 73.8 76.2 1.000
75.0 60.7 0.125 76.2 85.7 0.125
96.4 96.4 1.000 69.0 83.3 0.031°
100 96.4 1.000 42.9 47.6 0.737

To qualify as “yellow” or “red” was at least 1 sector of the significance map for the analysis being yellow or red. p-value index compared origi-
nal significance map with that corrected with axial length (McNemar’s test).

S/I chart = superior/inferior chart; N/A = not available; SN = superonasal; ST = superotemporal; IT = inferotemporal; IN

"Statistical significance with p-value less than 0.05.

= inferonasal.
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Table 3. Sensitivities and specificities of circumpapillary significance maps for discrimination between high myopic normal tension

glaucoma and control subjects

1% (red)

5% (yellow)

Sensitivity (%)

Specificity (%)

Sensitivity (%) Specificity (%)

Original Corrected p-value

Original Corrected p-value

Original Corrected p-value  Original Corrected p-value

Peripapillary whole chart

Whole 75.0 71.4 1.000 81.0 88.1
Peripapillary S/I chart
Superior  53.6 46.4 0.727 76.2 85.7
Inferior 78.6 64.3 0.219 90.5 95.2
TSNIT
Superior  53.6 39.3 0.289 73.8 85.7
Nasal 32.1 7.1 0.016" 76.2 73.8
Inferior 85.7 67.9 0.063 92.9 97.6
Temporal 7.1 10.7 1.000 100 97.6
12-clockwise map
12 28.6 10.7 0.063 83.3 92.9
1 28.6 14.3 0.219 69.0 83.3
2 28.6 28.6 1.000 73.8 76.2
3 14.3 7.1 0.625 95.2 97.6
4 7.1 3.6 1.000 83.3 92.9
5 214 14.3 0.500 85.7 88.1
6 60.7 46.4 0.125 95.2 100
7 64.3 67.9 1.000 95.2 97.6
8 14.3 10.7 1.000 100 97.6
9 7.1 10.7 1.000 100 100
10 7.1 7.1 1.000 100 100
11 14.3 17.9 1.000 100 100

0.375

0.125
0.625

0.125
1.000
0.500
1.000

0.125
0.070
1.000
1.000
0.125
1.000
0.500
1.000
1.000
N/A
N/A
N/A

85.7 78.6 0.625 54.8 78.6 0.002"
75.0 71.4 1.000 59.5 76.2 0.039"
82.1 78.6 1.000 73.8 88.1 0.070
75.0 53.6 0.070 59.5 69.0 0.125
64.3 53.6 0.250 26.2 40.5 0.109
92.9 82.1 0.250 73.8 90.5 0.065
17.9 25.0 0.625 97.6 97.6 1.000
64.3 42.9 0.031 59.5 73.8 0.031
57.1 46.4 0.453 47.6 61.9 0.109
64.3 53.6 0.250 38.1 45.2 0.549
28.6 17.9 0.453 73.8 78.6 0.687
42.9 25.0 0.063 59.5 69.0 0.219
53.6 46.4 0.687 73.8 81.0 0.375
75.0 64.3 0.250 73.8 97.6 0.002"
82.1 78.6 1.000 95.2 92.9 1.000
28.6 21.4 0.625 97.6 92.9 0.625
14.3 17.9 1.000 100 95.2 0.500
17.9 14.3 1.000 97.6 95.2 1.000
39.3 35.7 1.000 92.9 97.6 0.625

To qualify as “yellow” or “red” was at least 1 sector for the analysis being yellow or red. p-value index compared original significance map

with that corrected with axial length (McNemar’s test).

S/I chart = superior/inferior chart; TSNIT = temporal-superior-nasal-inferior-temporal; N/A = not available.

*Statistical significance with p-value less than 0.05.
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Figure 1. A representative case of a 26-year-old highly myopic male with normal tension glaucoma, showing noticeable changes af-
ter axial length correction. Axial length was 30.77 mm with myopic refractive error (spherical equivalent -14.50 diopters). (A, B)
Peripapillary atrophy and mild inferotemporal retinal nerve fiber layer thinning detected on red-free and color fundus photographs.
(C) No definite glaucomatous visual field defects detected on gray scale map of the Humphrey visual field. (D-G) Deviation, macular
significance maps (8-sectored Gcehart and superior/inferior [S/I] map, respectively) and peripapillary significance maps before cor-
rection of axial length. (H-K) Deviation, macular significance maps (8-sectored Gehart and S/I map, respectively) and peripapillary
significance maps after correction of axial length. The maps used 3-level color coding to show whether the thickness was within nor-
mal (green, 5-95% probability), borderline (yellow, 1-5% probability), or outside normal range (red, <1% probability) for the
built-in normative database. Area of deviation in macular and peripapillary significance maps and deviation map were remarkably

reduced after axial length correction.
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Figure 2. A representative case of a 53-year-old highly myopic female with normal tension glaucoma. Axial length was 28.83 mm
with highly myopic refraction (spherical equivalent -10.88 diopters). (A, B) Red-free and color fundus photography showing peri-
papillary atrophy, myopic tilted disc and inferotemporal retinal nerve fiber layer thinning. (C) Superior paracentral scotoma detected
on pattern deviation map of the Humphrey Visual Field. (D-G) Deviation and significance maps (8-sectored Gchart and superior/in-
ferior [S/I] map, respectively) before correction of axial length. (H-K) Deviation and significance maps (8-sectored Gchart and S/I
map, respectively) after correction of axial length. The maps used 3-level color coding to show whether the thickness was within nor-
mal (green, 5-95% probability), borderline (yellow, 1-5% probability), or outside normal range (red, <1% probability) for the
built-in normative database. Deviation maps and significance map showed no noticeable changes following axial length correction.
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Appendix 1. Area under the receiver operating characteristic curve of macular ganglion cell complex deviation map

Original AUC

Corrected AUC

: 7
Comparison p-value

S/ Chart
S
|

GChart
Inner SN
Inner ST
Inner IT
Inner IN
Outer SN
Outer ST
Outer IT
Outer IN

0.834 (0.728-0.912)
0.954 (0.877-0.989)

0.714 (0.595-0.814)
0.748 (0.631-0.843)
0.926 (0.839-0.974)
0.800 (0.689-0.885)
0.804 (0.693-0.888)
0.849 (0.745-0.922)
0.934 (0.850-0.979)
0.950 (0.871-0.987)

0.848 (0.744-0.922)
0.954 (0.877-0.989)

0.690 (0.570-0.793)
0.748 (0.632-0.843)
0.882 (0.785-0.946)
0.779 (0.666-0.868)
0.801 (0.690-0.886)
0.867 (0.767-0.936)
0.944 (0.863-0.984)
0.933 (0.849-0.979)

0.563
0.928

0.114
0.990
0.164
0.456
0.883
0.523
0.390
0.155

AUC = area under the receiver operating characteristic curve; S/I chart = superior/inferior chart; SN = superonasal; ST = superotemporal;

IT = inferotemporal; IN = inferonasal.

“p-value index compared AUCs of original significance map with AUCs of corrected significance map (DeLong method).

Appendix 2. Area under the receiver operating characteristic curve of circumpapillary retinal nerve fiber deviation map

Original AUC Corrected AUC Comparison p—value*

Whole 0.876 (0.772-0.945) 0.854 (0.746-0.929) 0.377
S/I chart

Superior 0.785 (0.667-0.877) 0.778 (0.659-0.871) 0.845

Inferior 0.882 (0.779-0.949) 0.876 (0.772-0.944) 0.834
TSNIT

Superior 0.711 (0.859-0.816) 0.710 (0.585-0.815) 0.985

Nasal 0.546 (0.418-0.669) 0.526 (0.400-0.651) 0.891

Inferior 0.944 (0.858-0.985) 0.943 (0.857-0.985) 0.962

Temporal 0.781 (0.662-0.873) 0.751 (0.629-0.849) 0.305

AUC = area under the receiver operating characteristic curve; S/I chart = superior/inferior chart; TSNIT = temporal-superior-nasal-in-

ferior-temporal.

“p-value index compared AUCs of original significance map with AUCs of corrected significance map (DeLong method).
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Appendix 3. Receiver operating characteristic (ROC) curves derived from macular and peripapillary retinal nerve fiber layer
(RNFL) thickness values. ROC curves showing the ability of macular and peripapillary parameters to discriminate glaucomatous
eyes from healthy eyes. The ROC curves area shown for corrected and uncorrected thickness values of (A) average macular ganglion

cell complex, (B) inferior sector of macular ganglion cell complex and (C) inferior sector of retinal nerve fiber layer. AUC

under the receiver operating characteristic curve.

area
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