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The Effectiveness of Visual Field C10-2 in the Early Detection of Glaucoma
with Parafoveal Scotoma
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Department of Ophthalmology, Seoul St. Mary’s Hospital, College of Medicine, The Catholic University of Korea, Seoul, Korea

Purpose: To identify the correspondence between the central sensitivity of several visual field (VF) tests and ganglion cell inner
plexiform layer (GC-IPL) thickness in early glaucoma patients with parafoveal scotoma.

Methods: Fifty-seven eyes from 57 patients with glaucomatous optic neuropathy and parafoveal scotoma were analyzed using
the standard automated perimetry (SAP) C10-2 test, the SAP C24-2 test, and the frequency doubling technology perimetry
(FDT) C24-2 test. The correlation between the VF central sensitivity and the GC-IPL thickness from macular scans via optical co-
herence tomography was analyzed.

Results: The central sensitivity was 27.51 + 5.43 dB, 27.39 + 5.05 dB, and 22.09 + 5.08 dB for SAP C24-2, SAP C10-2, and FDT
C24-2, respectively. Mean GC-IPL thickness was 70.2 + 8.5 um. Using regression analysis, the value of log R® between the loga-
rithmic central sensitivity and GC-IPL thickness was 0.498, and the linear R* between the antilogarithmic central sensitivity and
GC-IPL thickness in SAP C10-2 was 0.486, and both were statistically significant (p < 0.05). This relationship was stronger in
early glaucoma patients compared to late glaucoma patients using SAP C10-2.

Conclusions: The structure-function relationship between GC-IPL thickness and central sensitivity was better with SAP C10-2,
especially in early glaucoma patients, compared to other VF modalities.
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Table 1. Demographics of patients

Values
Age (years) 513 £ 11.9
Gender (female:male) 32:25
Spherical equivalent (diopters) -3.24 + 3.10
Axial length (mm) 24.85 + 1.67
Untreated baseline IOP (mmHg) 16.7 + 3.9
Central corneal thickness (range, pm) 542.8 + 31.2 (483-619)
Average RNFL thickness (um) 78.5 +10.3
Average GC-IPL thickness (pim) 70.2 + 8.5
Minimum GC-IPL thickness (pm) 58.2 +13.2
FDT MD (dB) -7.43 +4.52
FDT PSD (dB) 5.34 +£2.28
FDT central sensitivity (dB) 22.09 + 5.08
FDT central sensitivity (linear) 14.85 + 7.89
SAP C24-2 MD (dB) -3.36 + 3.96
SAP C24-2 PSD (dB) 527 +£4.43
SAP C24-2 central sensitivity (dB) 27.51 +£5.43
SAP C24-2 central sensitivity (linear) 936.67 + 725.49
SAP C10-2 MD (dB) -5.26 + 5.07
SAP C10-2 PSD (dB) 6.48 +5.29
SAP C10-2 total sensitivity (dB) 27.39 + 5.05

SAP C10-2 total sensitivity (linear) 878.85 + 681.67

Values are presented as numbers or means + standard deviation
unless otherwise indicated.

IOP = intraocular pressure; RNFL = retinal nerve fiber layer;
GC-IPL = ganglion cell inner plexiform layer; FDT = frequency
doubling Technology perimetry; MD = mean deviation; PSD =
pattern standard deviation; SAP = standard automated perimetry.
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Figure 1. Correlation between average GC-IPL thickness and central mean sensitivity. (A) FDT C24-2. (B) SAP C10-2. (C) SAP
C24-2. Logarithmic and linear coefficient of determination values RY corresponding to each scale(logarithmic scale, anti-
logarithmic scale). GC-IPL = ganglion cell inner plexiform layer; FDT = frequency doubling technology perimetry; SAP = stand-

ard automated perimetry.

WHIL 9l FDTZHA) E@AI7) OCTE ol gt sstaal
S8} 22 BARHOR HAR R A & % Ak
2,13

FDT C24-29} A5 A0k C24-29) 790l ol 79
o= FAXNCE Fogt Augho] el FUANE =1
3l=l dB scaleo| 4] FDT C24-27} AFZ-AlofA| C24-21K th
£ Rgol 2 A% Byon, ol 94 AFe RGCO
ZH(redundancy) & Zo] WHES ¥ 4 97, wet o

© WOlE Belgt 4 Qs FDT (24-27) & 1] 27] 1%

324

Aol £
2k
Jung et al " AJAAFALL Alopae] 127557 A
WO A, FHE AJoRAE0] - AbgAlolA, FDT, by
oF=%(short wavelength automated perimetry, SWAP) H.5
A AAAEAR Q3 FgAt UH B BYA|
SAIE Alopdeo] A9 AHFAlobA W SWAPo|| A=
Aks AA) Fck ol e = dyte] At
, A Alofoll Al FDT7L Uyt C24-2 2}

e

o 4 9o

oo S

ot

rr

Azjeta

rr

4> Lo
%0 1E

> >

e do r2
10
rsi'

ofN
)
o
ik
=)



UM FRIISEM -

Table 2. Regression analysis between average GC-IPL thickness and central mean sensitivity in SAP C24-2, FDT C24-2, SAP

C10-2 with logarithmic scale

Total Early (<6 months) Late (> 6 months)
Log R’ p—value* Log R’ p—value* Log R’ p—value*
Logarithmic-Log R’
SAP C24-2 0.319 0.065 0.024 0.405 0.156 0.550
FDT C24-2 0.313 0.071 0.216 0.927 0.452 0.068
SAP C10-2 0.498 0.003 0.671 0.003 0.539 0.025
Total Early (<6 months) Late (> 6 months)
Linear R p—value* Linear R® p—value* Linear R® p—value*
Logarithmic-linear R’
SAP C24-2 0.317 0.067 0.031 0.408 0.142 0.585
FDT C24-2 0.301 0.083 0.215 0.905 0.450 0.069
SAP C10-2 0.496 0.003 0.667 0.003 0.538 0.025

GC-IPL = ganglion cell inner plexiform layer; SAP = standard automated perimetry; FDT = frequency doubling technology perimetry.

*. . .
Regression analysis.

Table 3. Regression analysis between average GC-IPL thickness and central mean sensitivity in SAP C24-2, FDT C24-2, SAP

C10-2 with antilogarithmic scale

Total Early (<6 months) Late (> 6 months)
Log R? p—value* Log R* p—Value* Log R* p—value*
AntiLogarithmic-Log R?
SAP C24-2 0.268 0.125 0.224 0.387 0.374 0.138
FDT C24-2 0.229 0.193 0.217 0.403 0.284 0.268
SAP C10-2 0.487 0.003 0.665 0.003 0.537 0.026
Total Early (<6 months) Late (> 6 months)
Linear R’ p—value* Linear R’ p—value* Linear R’ p—value*
AntilLogarithmic-Linear R’
SAP C24-2 0.270 0.122 0.024 0.387 0.368 0.145
FDT C24-2 0.222 0.207 0.213 0.412 0.275 0.285
SAP C10-2 0.486 0.003 0.661 0.003 0.538 0.026

GC-IPL = ganglion cell inner plexiform layer; SAP = standard automated perimetry; FDT = frequency doubling technology perimetry.

*. . .
Regression analysis.
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