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Spatial and Temporal Frequency Characteristics of Vision
1 st Report; Study on Spatial Modulation Transfer Function of Vision in
Normal Subjects and Patients with Glaucoma

Haruki ABE, Shigeru HASEGAWA,
Mineo TAKAGI, Toyohisa YOSHIZAWA and Tomoaki USUI

Department of Ophthalmology, Niigata University
School of Medicine
(Director: Prof. Kazuo IWATA)

Subjective and objective spatial contrast sensitivity (spatial modulation transfer function)
were measured in ten eyes of five patients with ocular hypertension (age range 18 to 51
yvears) and 94 eyes of 55 patients with primary open-angle glaucoma (POAG; age range
16 to 74 years). Servings as controls were 83 eves of 47 normal subjects (age range 15
to 72 years) who were devided into two groups, those younger than and those older than
40 years of age, whereby normal values were obtained. After age matching, patient’s
values were compared with those of normal subjects. In normal subjects, the subjective
spatial contrast sensitivity showed the maximum peak at the spatial frequency of 3.12
cycle/degree, and the significant deterioration of contrast sensitivity by aging was found
at all spatial frequencies (0.78~12.4 cycle/degree) examined.

With regard to the 94 eyes of 55 patients with POAG, the deterioration of spatial contrast
sensitivity became prominent and frequent as the optic nerve damage progressed, and those
with high spatial frequency loss comprised the largest group of 40%, followed by the low
spatial frequency loss of 21%, level loss of 21% and normal group represented 18% of
the study population.

To estimate spatial MTF objectively, the peak latency of Py component of pattern
VEP was investigated. VEP data were obtained using checkerboard pattern stmuli
counterphase-alternated at 1.25 Hz. Four check sizes (3.6, 7.2, 14.4 and 28.8 min. of
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arc) and four contrast levels (2, 5, 10 and 50%) were used. The mean contrast sensitivity

in normal subjects, derived from VEP peak latency, was found to be maximum at 14.4

min. of arc, and the objective spatial MTF curve coincided well with that of the subjective

one at all spatial frequencies examined.

The statistically significant positive correlation

was found between objective contrast threshold and subjective one (the coefficient of

correlation was 0.725 (p<0.005)).

The deterioration of objective spatial contrast sensitivity, derived from VEP peak latency,

was found to be much more prominent than that of the subjective one in patients with

glaucoma.

Key words: spatial contrast sensitivity, spatial modulation transfer function,

pattern VEP, glaucoma
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Fig. 1. Subjective spatial contrast sensitivity (spatial modulation transfer

function) in normal subjects.

; Mean and SD of contrast sensitivity of two groups of normal
subjects, those younger than (open circle) and those older than
40 years of age (closed circle).
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Table 1 Subjective spatial contrast sensitivity in patients with primary
open—angle glaucoma.

Stage of
Glaucoma Early Moderately Advanced Total
Glaucoma Advanced Glaucoma Glaucoma (94 eyes )

Contrast (46 eyes) (24 eyes) (24 eyes) | \of Glaucoma
Sensitivity
Normal 43% 12% 0% 18%
L fi
Lo freauencey | gy - w | ax
High frequenc
loss typo Y 25% 50% 45% 40%
Level loss type 6% 9% 47% 21%

Early POAG (Aulhorn’s Stage 1-1I), Mod-Advanced POAG {(Aulhorn’s Stage
M), Advanced POAG (Aulhorn’s Satage V)
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Fig. 2. Subjective and objective (pattern VEP) spatial contrast sensitivity
(spatial modulation transfer function).

; Mean and SD of subjective (closed circle) and objective spatial
contrast sensitivity (open circle).
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Spatial and Temporal Frequency Characteristics of Vision
2nd Report: Study on Temporal Modulation Transfer Function
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Subjective temporal modulation transfer function (temporal MTF) were measured in

21 eves of 14 patients with optic neuritis (age range 24 to 62 years) to clarify the temporal
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