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Clinical Application of the Time-Dependent Perimetry (5)
Functional Abnormalities in Early Glaucoma
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Department of Ophthalmology, Nagoya University School of Medicine
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Abstract

Double flash resolution (DFR) and critical flicker fusion frequency (CFF) were measured on
central field and 12 parafoveal fields 10° away from the center in 30 early glaucoma patients, who
displayed no abnormality in their visual field using a Goldmann perimeter, and no elevation in
thresholds at parafoveal fields 10° away from the center using a Tiibinger perimeter. Ten out of 30
patients displayed deteriorated DFR in the temporal visual field without any abnormality in CFF, and
other six patients exhibited deteriorated DFR and CFF. The temporal visual field, where loss of
sensitivity was exhibited in this study, is not fragile area with aging. Therefore, abnormalities found
in the temporal visual field were thought as early glaucomatous changes, which suggested that some
disturbances could exist at the central part in the optic nerve. In conclusion, DFR is thought to be a
finer method to detect early glaucomatous functional changes than flicker or static perimetry. And
DFR could be one of the most promising tests for glaucoma patients to be done clinically. (Acta Soc
Ophthalmol Jpn 91 : 277—285, 1987)
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Fig. 1 Present time-dependent perimeter: three
red LEDs are set on arms of Foerster’s perimeter,
and any field locations can be stimulated by
moving LEDs along arms which can be rotated.
Exposure durations and intervals of LEDs are

controlled by microcomputer.
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Fig. 2 Stimulus configuration used in each test:
double flash resolution test (DFR), and critical
flicker fusion test (CFF). Interval“t"displayed in
each figure is variable.
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Fig. 3 Field locations selected for this experi-
ment : central field and 12 field locations 10" away
from center.
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Table 1. Tvpes of glaucoma patients who particip-
ated in this study. All patients had normal static
sensitivities on 10° away from the center using a
Tiibinger perimeter. These 30 glaucoma patients
were divided into 3 groups : group “A” ; having no-
rmal DFR and CFF values, group “B”; having de-
teriorated DFR and normal CFF values, and group
“C" ; having deteriorated DFR and CFF values.

ABF | BEF | CHf | total

primary open angle glaucoma 13 8 6 27
primary angle closure glaucoma 1 2 0 3
total 14 10 6 30
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Table 2. Means and one standard deviations on several factors in group “A”, “B”,

and “C” were calculated. Student t-tests revealed that no significant difference was

found between two groups except for the previous highest intra-ocular pressure
between group “A” and “B”.

ARY B CH¥ total
(14eves) (10eves) (Beyes) (30eyes)
age 46.9%£13.7 36.6120.0 35.0%11.6 41.1£16.2
v.a. s glass 0.44+0.37 0.30+0.44 0.34%+0.35 0.37+0.38
v.a. ¢ glass 1.07£0.26 1.03+0.36 1.12£0.20 1.07%£0.28
refraction (D) —3.14%+4.02 —2.05£2.92 —2.96+2.10 —2.7423.30
C/D ratio 0.31%£0.20 0.44%0.18 0.40%+0.09 0.37%0.18
history (year) 4.89+4 .01 5.20%5.21 3.75%£3.22 4.77%14.21
highest I0P (mmHg) 30.4% 6.8 25.3% 4.1 31.2+ 7.6 28.9% 6.5

9% 2%

Table 3. a) Present medications and b) surgical
history in each group.

a)
AT¥ | BB | CH¥ | total
no treatment 0 3 1 4
pilocarpine 0 0 1
epinephrine 2 0 0 2
fA-blocker 5 5 0 10
pilocarpine +epinephrine 1 0 0 1
pilocarpine + g-blocker 6 2 4 12
total 14 10 6 30
b)
ATF | B | CB | total
no surgical history 10 9 4 23
trabeculectomy 1 0 0 1
trabeculotomy 0 0 1 1
laser trabeculoplasty 2 0 1 3
laser iridotomy 1 1 0 2
total 14 10 6 30
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Fig. 4 Results of 3 tests (a: DFR test, b: CFF test
and c: static perimetry) in each patients’ group ;
A) 14 subjects in group“A”, B) 10 subjects in
group “B”, and C) 6 subjects in group “C".
Abscissa : field locations (central field and 12 field
locations 10° away from center), ordinate : inter-
val “t” explained in Figure 2, in test “a” and “b”,
and static thresholds by apostilb in test “c”.
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Fig. 5 Two samples come from group “B”.
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old glaucoma patient by DFR, who displayed
sensitivity depression using a Goldmann perime-
ter.
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Table 4. Student t-tests were done at each quadrant and central visual field, com-

paring at nasal visual field. T-values and their significances were calculated in
each group (group “A", “B” and “C"). a) DFR values, b) CFF values, and c)
static thresholds using a Tiibinger perimeter.

a)
DFR
AR BH# CH
temp. quad. 0.00 (p>0.5) 2.38 (p<0.05) 1.05 (p<0.5)
upper quad. 1.12 (p<0.3) 0.57 (p>0.5) 1.76 (p<0.2)
lower quad. 1.38 (p<0.2) —0.44 (p>0.5) —0.55 (p>0.5)
center 0.75 (p<0.5) 1.20 (p<0.3) 1.36 (p<0.3)
b)
CFF
AR B#f CH¥
temp. quad. —0.60 (p=>0.5) 1.41 (p<0.2) —0.29 (p>0.5)
upper quad. 1.02 (p<0.5) 1.49 (p<0.2) 0.37 (p>0.5)

lower quad. 1.53 (p<0.2)

center =5.68 (p<0.00D)

2.07 (p<0.1)
7.11 (p<0.001)

—0.68 (p>0.5)
—4.05 (p<0.01)

c)

static threshold

Af¥ B CHr
temp. quad. 0.86 (p<0.5) 1.14 (p<0.3) (.71 [p>0.5)
upper quad. 2.70 (p<0.02) 1.98 (p<0.D) 2.21 (p<0.1)
lower quad. 1.54 (p<0.2) 0.13 (p>0.5) 0.50 (p>0.5)
center —6.42 (p<0.001) —6.79 (p<0.001) 3.17 (p<0.03)
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