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Comparison of the Variability of Standard Automated Perimetry between
Preperimetric Glaucoma Patients and Normal Controls
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Purpose: To compare the variability of standard automated perimetry (SAP) between patients with preperimetric glaucoma
(PPG) and normal controls.

Methods: This study included 67 eyes, classified into the following groups: 30 eyes, normal controls; and 37 eyes, PPG. All sub-
jects were examined with 24-2 Humphrey static perimetry. The visual field was divided into superonasal, superotemporal, in-
feronasal, and inferotemporal sectors. The variability of SAP was obtained using the standard deviation of sensitivity points at
each location. We compared the variability of SAP between the normal controls and PPG patients.

Results: The variability of SAP was higher in the PPG group compared with the normal control group (p < 0.001). There was also
a significant correlation between the variability of SAP and intraocular pressure fluctuations and retinal nerve fiber layer thick-
ness (both p < 0.05). The variability of SAP in the PPG group was higher (p < 0.05) in all areas except the inferotemporal sector
compared with the normal control group.

Conclusions: The variability of the SAP increased in PPG patients compared with normal controls, even when the visual field test
results were normal.
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Table 1. Baseline characteristics
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Normal controls PPG
( = 30) @ = 37) p-value
Age (year) 47.53 + 13.37 50.94 + 14.45 0.081
Gender (male:female) 14:16 19:18 0.741
Sperical equivalent (diopter) -0.74 £ 1.29 -0.94 +2.95 0.600
Axial length (mm) 23.54 + 1.02 24.34 +1.33 0.071
Central corneal thickness (um) 561.97 + 24.69 529.06 + 33.07 <0.001
Intraocular pressure (mmHg) 15.40 + 3.02 14.73 + 3.02 0.809
IOP fluctuation (mmHg) 5.57 £2.27 6.45 + 2.46 0.472
Average RNFL thickness (um) 99.23 + 8.06 87.53 £ 9.55 <0.001
Values are presented as mean + SD unless otherwise indicated.
PPG = preperimetric glaucoma; IOP = intraocular pressure; RNFL = retinal nerve fiber layer.
Table 2. VF characteristics
Normal controls PPG
(0 = 30) (0 = 37) BN
Mean deviation of perimerty (dB) -0.27 £ 0.85 -0.52 + 1.01 0.090
Pattern standard deviation (dB) 1.14 + 0.23 1.58 + 0.35 0.007
Mean VF sensitivity (dB) 30.74 + 1.48 29.58 + 1.76 <0.001
VF sensitivity by location (dB)
SN 29.65 + 1.74 27.64 + 2.49 <0.001
ST 29.18 + 1.83 27.59 + 3.10 <0.001
IN 30.50 + 1.66 29.01 + 1.96 <0.001
IT 30.66 + 1.64 29.53 +1.88 <0.001
Mean VF variability (dB) 2.03 £ 0.46 2.83 + 1.31 <0.001
VF variability by location (dB)
SN 1.85 + 0.57 2.50 +£1.52 <0.001
ST 1.76 £+ 0.66 242 + 1.58 <0.001
IN 1.70 + 0.49 1.93 + 0.78 0.048
IT 1.60 £ 0.62 1.88 + 1.68 0.063
Correspondence with RNFL defect (dB) 2.64 + 1.63 <0.001

Values are presented as mean + SD unless otherwise indicated.

VF = visual field; PPG = preperimetric glaucoma; SN = superonasal; ST = superotemporal; IN = inferonasal; IT = inferotemporal; RNFL

= retinal nerve fiber layer.
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Table 3. Relationship between VF variability and ocular parameters

Normal (n = 30) PPG (n = 37)

R p-value R p-value
Axial length 0.028 0.867 0.073 0.832
Central corneal thickness 0.004 0.981 0.032 0.307
(0)3 -0.184 0.269 0.346 0.297
IOP fluctuation 0.232 0.161 0.272 0.033
RNFL thickness -0.154 0.356 -0.271 0.037
Rim area -0.194 0.244 -0.248 0.294
Vertical CDR 0.046 0.786 0.237 0.482
Cup volume 0.126 0.449 0.361 0.275
MD of VF -0.220 0.185 -0.136 0.389
PSD of VF 0.127 0.446 0.156 0.448
Total sensitivity of VF -0.528 <0.001 -0.874 <0.001
Superior sensitivity -0.660 <0.001 -0.921 <0.001
Inferior sensitivity -0.360 0.026 -0.755 0.007

VF = visual field; PPG = preperimetric glaucoma; R = correlation coefficient; IOP =

intraocular pressure; RNFL = retinal nerve fiber lay-

er; CDR = cup to disc ratio; MD = mean deviation; PSD = pattern standard deviation.

* N . .
Pearson’s correlation analysis.

Figure 1. Ganglion cells in preperimetric glaucoma. Small circles represent ganglion cells and large circles represent visual field
stimulation. (A) The small circle filled with red color represents sick ganglion cells. (B) The empty space represents dead ganglion
cells. The presence of sick or dead ganglion cells leads to a decrease in the action potential for stimulation, which results in a de-

crease in mean sensitivity.
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