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Orientation-specific Loss
of Spatial Contrast Sensitivity in Glaucoma
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Abstract

The orientational dependence of centrast sensitivity was studied in normal subjects and in
patients with glaucoma. The device used for determination of subjective contrast sensitivity was a
Cadwell CTS-5000. Sixteen eyes of 10patients with POAG (age range 26 to 55years) in various stages
were examined. The controls were 24eyes of 15normal subjects (age range 25 to 50years) with normal
corrected visual acuity. Horizontal, vertical, right oblique (45°) and left oblique (135°) orientation of
the stationary bar patterns were demonstrated. Contrast sensitivity was measured at seven points
within a range of 0.78 to 12.4cycles per degree of spatial frequency. As a result, the contrast sensitivity
of normal subjects differed for each of the four different orientation of bar patterns and the
orientational dependence of contrast sensitivity was recognized. Contrast sensitivity in patients with
glaucoma fell into four response categories; normal type, high frequency loss type, low frequency loss
type and level loss type. The orientational dependence of contrast sensitivity was also found in
glaucoma, as in normal subjects, but the orientation-specific loss of contrast sensitivity was not
observed in glaucoma. (Acta Soc Ophthalmol Jpn 92: 308—312, 1988)
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Table 1 Contrast sensitivity in normal subjects (N=24) for the verical, horizontal, right oblique (45°) and
left oblique (135°) orientation of the stationary bat patterns.

tial 3
—~—_Spatial Frequency | 2o va | 1.56c/d | 2.08¢c/d | 3.12¢/d | 4.06¢/d | 8.32¢/d | 12.4c/d
Orientation
Mean 115.3 187.1 185.3 179.8 149.7 84.4 24.6
Vertical
SD 40.9 47.1 49.8 42.0 31.7 28.7 6.4
Mean 90.6 124.4 129.4 130.5 118.9 54.3 22.1
Horizontal
SD 27.5 32.1 26.6 34.9 2.9 23:9 10.5
Mean 140.9 175.6 163.1 151.5 130.6 50.8 3.1
Right Oblique
SD 37.8 33.0 41.4 41.2 26.9 12.7 2.7
Mean 147.2 186.4 189.4 168.2 145.0 49.9 17.1
Left Oblique
SD 36.8 35.8 43.5 27.9 30.3 19.5 7.4
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Fig. 1 Contrast sensitivity of normal subjects
(N =24) for the vertical, horizontal, right oblique
(45" and left oblique (135°) orientation of the
stationary bar patterns. Contrast sensitivity for
the horizontal bar patterns was lower than that
for the vertical ones in almost all spatial fre-
quencies (p<0.01). Contrast sensitivity for the
right or left oblique bar patterns was lower than
that for the vertical ones especially in high spa-
tial frequencies (p<0.005).
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Fig. 2 Percent contrast sensitivity of normal sub-

jects (N=24) for the vertical, horizontal, right
oblique (45%) and left oblique (135") orientation
of the stationary bat patterns. Contrast sensitiv-
ity for the vertical bar patterns was plotted as
100%in all spatial frequencies.
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Table 2 Contrast sinsitivity in patients with glaucoma (N=16) for the vertical, horizontal,
right oblique (45°) and left oblique (135°) orientation of the stationary bar patterns. Contrast
sensitivity in patients with glaucoma fell respectively into four response categories ; normal
type, high frequency loss type, low frequency loss type and level loss type.

Case ; ngggﬁi) — . Contrast sensi.tivity - .
ertical @ Horizontal @ Right oblipue @ Left oblique @

R Ib Normal Normal Normal Normal

* L 1b Normal Normal Normal Normal
. R 1Ib High loss High loss High loss High loss
* L Ib High loss High loss High loss High loss
R Ila Low loss Low loss Low loss Low loss
. L Imb Level loss Level loss Level loss Level loss
R Na Level loss ‘ Level loss Level loss Level loss
‘ L Ib High loss High loss High loss High loss
R Ila High loss High loss High loss High loss
’ L b Level loss Level loss Level loss Level loss

) R MNa Normal Normal i Normal Normal
o L Mb High loss High loss High loss High loss
7 L Ma High loss *Level loss High loss High loss
8 L IIb Low loss Low loss Low loss Low loss
9 L Ila High loss High loss High loss High loss
10 R IIb Normal Normal *High loss *High loss
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