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Table 1. Comparison between open angle glaucoma and glaucoma suspect groups (Mann Whitney U test & Chi-square test, mean + SD)

Glaucoma suspect (n = 135) Open angle glaucoma (n = 151) p-value

Age (yr) 50.4 + 10.7 56.2 + 11.6 <0.001
Sex (M/F) 57/78 82/69 0.055
BCVA (log MAR) 0.03 + 0.09 0.04 +0.10 0.071
MR se (diopter) -0.41 + 1.42 -1.00 £ 2.05 0.034
IOP (mm Hg) 15.1 £ 3.2 145 + 3.0 0.105
CCT (um) 543.4 + 28.5 537.0 £ 33.8 0.079
RNFLT

Average (um) 98.9 + 7.0 72.2 + 13.1 <0.001

Temporal (pm) 71.0 £ 9.3 57.4 £ 12.2 <0.001

Superior (um) 124.4 + 89.2 89.2 +22.7 <0.001

Nasal (um) 70.0 + 10.1 61.4 + 10.0 <0.001

Inferior (pum) 130.2 + 13.4 80.9 +23.5 <0.001
ONH parameter

Rim area (mm’) 1.22 +£0.21 0.78 + 0.24 <0.001

Disc area (mm?) 2.24 +0.43 2.08 + 0.46 0.004

Average Cup/Disc 0.64 + 0.11 0.76 + 0.10 <0.001

Vertical Cup/Disc 0.59 + 0.12 0.75 £ 0.11 <0.001

Cup volume (mmz) 0.35 £ 0.23 0.56 + 0.32 <0.001
VF global indices

MD (dB) -0.07 + 1.26 -7.53 £ 7.25 <0.001

PSD (dB) 1.51 + 0.29 7.44 +4.30 <0.001

Values are presented as number or mean + SD.

BCVA = best corrected visual acuity; MR se = manifest refraction spherical equivalent; IOP = intraocular pressure; CCT = central corneal
thickness; RNFLT = retinal nerve fiber layer thickness; ONH = optic nerve head; VF = visual field; MD = mean deviation; PSD = pattern

standard deviation.
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Table 2. Correlation between central corneal thickness and age, BCVA (log MAR), Refractive error, IOP, and structural and func-

tional parameters of glaucoma (Univariate regression analysis)

Overall Glaucoma suspect Open angle glaucoma
(n = 286) (n = 135, 47.2%) (n = 151, 52.8%)
R square p-value R square p-value R square p-value

Age (yr) 0.029 0.004 0.047 0.011 0.009 0.197
BCVA (log MAR) 0.014 0.045 0.002 0.646 0.046 0.008
MR se (diopter) 0.003 0.360 0.012 0.208 0.003 0.489
IOP (mm Hg) 0.068 <0.001 0.064 0.003 0.064 0.002
RNFLT

Average (um) 0.025 0.007 0.000 0.945 0.027 0.044

Temporal (um) 0.007 0.153 0.011 0.230 0.012 0.172

Superior (pm) 0.025 0.007 0.003 0.526 0.020 0.081

Nasal (um) 0.012 0.067 0.001 0.683 0.010 0.233

Inferior (um) 0.021 0.013 0.000 0.964 0.019 0.091
ONH parameter

Rim area (mm®) 0.018 0.028 0.006 0.387 0.004 0.477

Disc area (mm’) 0.000 0.728 0.004 0.504 0.002 0.590

Average C/D 0.020 0.018 0.021 0.104 0.003 0.547

Vertical C/D 0.023 0.011 0.017 0.149 0.006 0.352

Cup volume (mm’) 0.001 0.663 0.002 0.622 0.003 0.519
VF global indices

MD (dB) 0.037 0.001 0.000 0.801 0.043 0.011

PSD (dB) 0.028 0.005 0.005 0.391 0.025 0.050

BCVA = best corrected visual acuity; MR se = manifest refraction spherical equivalent; IOP = intraocular pressure; RNFLT = retinal nerve
fiber layer thickness; ONH = optic nerve head; VF = visual field; MD = mean deviation; PSD = pattern standard deviation.
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Table 3. Correlation between central corneal thickness and age, BCVA (log MAR), Refractive error, IOP, and structural and func-
tional parameters of glaucoma (Multivariate regression analysis & Backward elimination method, Estimated coefficient (p-value))

Overall Glaucoma suspect Open angle glaucoma
(n = 286) (n = 135, 47.2%) (n = 151, 52.8%)
Estimated p-value Estimated p-value Estimated p-value
coefficient coefficient coefficient
Age (yr) -0.307 0.072 -0.605 0.017 - 0.715
BCVA (log MAR) - 0.998 -61.25 0.017
MR se (diopter)
IOP (mm Hg) 2.670 <0.001 2.496 0.003 2.786 0.002
RNFLT
Average (um) - 0.838 - 0.201
Temporal (pm) - 0.199 - 0.218
Superior (pm) - 0.694 - 0.911
Nasal (um) - 0.185 - 0.370
Inferior (um) - 0.425 0.196 0.017
ONH parameter
Rim area (mm’) - 0.078
Disc area (mmz)
Average C/D - 0.592 - 0.571
Vertical C/D - 0.996 - 0.506
Cup volume (mmz)
VF global indices
MD (dB) 0.835 0.005 - 0.417
PSD (dB) - 0.961 - 0.721

BCVA = best corrected visual acuity; MR se = manifest refraction spherical equivalent; IOP = intraocular pressure; RNFLT = retinal nerve
fiber layer thickness; ONH = optic nerve head; VF = visual field; MD = mean deviation; PSD = pattern standard deviation.
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Figure 1. Correlation between (A) central corneal thickness and intraocular pressure and (B) central corneal thickness and mean de-
viation in open angle glaucoma and glaucoma suspect subjects. (A) R* = 0.068, p < 0.001. (B) R* = 0.037, p = 0.001.
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Figure 2. Correlation between (A) central corneal thickness and age and (B) central corneal thickness and intraocular pressure in
glaucoma suspect subjects. (A) R® = 0.047, p = 0.011. (B) R® = 0.064, p = 0.003.
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Figure 3. Correlation between (A) central corneal thickness and intraocular pressure and (B) central corneal thickness and inferior
retinal nerve fiber layer thickness in open angle glaucoma. (A) R” = 0.064, p = 0.002. (B) R* = 0.019, p = 0.091.
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=ABSTRACT=

Correlation Between Central Corneal Thickness and
Glaucomatous Damage

Yoon Jeon Kim, MD, Jung Hwa Na, MD, Youngrok Lee, MD, Kyung Rim Sung, MD, PhD

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

Purpose: To evaluate the correlations between central corneal thickness (CCT) and optic disc and retinal nerve fiber layer
(RNFL) parameters determined by spectral domain optical coherence tomography (SD OCT) and visual field (VF) global
indices.

Methods: The present study included 151 eyes diagnosed with open-angle glaucoma (OAG) and 135 glaucoma suspect
(GS) eyes. The CCT, RNFL thickness, optic disc parameters, and VF global indices were measured. The relationships be-
tween CCT and RNFL thickness, optic disc parameters, and VF global indices were assessed by linear regression
analysis.

Results: Intraocular pressure (IOP, p < 0.001) and VF mean deviation (p = 0.005) in all participants, age (p = 0.017) and
IOP (p = 0.003) in the GS group, and IOP (p = 0.002) and inferior RNFL thickness (p = 0.017) in the OAG group were sig-
nificantly associated with CCT. Among the optic disc parameters, rim area, average cup/disc ratio, and vertical cup/disc ra-
tio were significantly associated with CCT in all participants in the univariate but not multivariate analysis.

Conclusions: Optic disc parameters obtained by SD OCT were not correlated with CCT in the OAG or GS group, while
RNFL thickness and VF mean deviation showed associations.

J Korean Ophthalmol Soc 2012;53(7):1002-1010

Key Words: Central corneal thickness, Optic disc parameters, Retinal nerve fiber layer thickness, Spectral domain optical
coherence tomography, Visual field indices
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