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&1 SUBJECTS

Healthy control Case 1-31
6-9Y. n=7

10-12Y. n=5

13-15Y. n=4

15-20Y. n=5

20-50Y. n=5
50-Y. n=5
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Parkinson’s disease Case 35-37
n=3

Alzheimer’s disease Case 38-50
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stage I n=4
stage II n=9
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X1 : THE BLOCK DIAGRAM OF VISION
ANALYZER & TKK939

To detect gazing points of focus, we used Vision
Analyzer & TKK939. On eye camera, phototransi-
stors and infrated light emitting diodes are arra-
nged in an arc in front of both eyes. The detector
used is an eye movement monitor manufactured
by Takei L. T. D.. For data processing purposes,
this detector is connected to a microcomputer, so
that we can get the fixed and motion components
of the gazing point of focus.
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Next sample to be a new viewing point
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representing
previous
viewing point

Present viewing point

Ts:Sampling period

X2 DEFINITION OF THE VIEWING POINT
AREA
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EYE POSITION

X3 DEFINITION OF GAZING POINT AND
EYE VELOCITY AT EVERY 33MSEC. AS
SAMPLING TIME

We chose 33msec. as sampling time after the pr-

- eliminary experiments of various gazing time from

8-year child to6l-year healthy controls. Then
gazing point was defined as a small circular area
including micro eye movements and smooth -per-
suit eye movements below 5 deg/sec during the
sumpling time.

%2 OUR EXPERIMENTAL TEST BATTERIES

We carried out 9 experiments as shown in
this table. They were divided into two groups,
the first was mainly for the lower oculomotor
function, the second for the higher oculomotor
function.

A. Lower Oculomotor Function

1. VOR
2. Saccade
3. Fixation

B. Higher Oculomotor Function

Following - the line

Searching circles

Eye-hand co-ordination
Copying

Copying by memory

Eye movement in dark room
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E4 THE TRAJECTORY IN COPYING A CO-
MPLICATED CUBE IN THE PATIENT
WITH AD

A peace meal phenomenon, which is a well kno-

wn phenomenon in patients with AD, was seen.

He failed to gaze back and forth from the model

to the copyed figure. Gazing points of focus had a

tendency to be localized in the right side. There

was no gazing point of focus on the model.

o= FAMEI L e LA R T R E B
EEBIRD O NIch ot Hy &y — FEET
AD o Stage I B T—B&AT5 v 7 ICEEL
e BB AN T v 7 BT i b3 HLE
TR b Efe 9FId 5 Ptk s v 7 (210, 8D
CEREANRD bRt o e, TOMOFIE
BRE S (VOR) °EH 3 EH RIF e
LTwWb D EEZL bR,

2. BEHICALERAOBH

Bhs o TEMOSLABDORR % Zichib £ D
ERCHET S WO BRETE, BEATIE
B & R A2 I R CHER S RERE oL
FOEBERD B, MID A& TH Bk
BrairESbhi, Yahr IV EDAA—-F vV Y
FRBEIFIRRE L L ORI BB
BETH - 1o, Mo 2 FITiR@EES L ITER T
HEERED R, Thic L TAD TIIBRES
B BTl Stage | DBBEIBVWTHE



19914 6 A 25H

125
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E5 CHANGES OF EYE VELOCITY (EV) AND TOTAL GAZING TIME (TGT) DURING DE-

VELOPMENT AND AGING AND AD

In young controls, less than 9 yrs, EVs were ranging from slow velocity to fast velocity, no peak
was observed. As development, EVs appeared to make a peak which meaned the EVs most frequent
used, TGT became longer before 20 yrs and shorter after 30 ys. However in 80 ys, EV was similar
to young”s. More than 76 deg/sec EV meant a large saccade crossing between original and copyed
figures. In the AD,EV was ranging from slow velocity to fast velocity and peak velocity became
faster. TGT was shorter, but in the AD of stagell, saccades more than 76 deg/sec increased in
number. But these saccade occured through the gazing point below 33 msec. And also TGT bec-
ame prolonged remarkedly. OPEN COLUMN:healthy controls, SOLID COLUMN : AD
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Analyses of the visual information processing in the patients

with Alzheimer’s disease

Mitsuru Fujii, Ryo Fukatsu

Department of Neuropsychiatry, Sapporo Medical College

The visual information processing in the pat-
ients with Alzheimer’s disease in an early and
moderate stage of the disease was evaluated,
and in comparison to healthy controls from 6
to 80 years and with disease controls suffering
from multi-infarct dementia and Perkinson’s
disease, by means of newly developed technology
for eye movements (Vision Analyzer & TKK
939).

Using this technologies, we carried out several
experiments for both the lower oculomotor fun-
ctions and the higher oculomotor functions were

carried out.

The results are summerlized as follows ; 1)
In the patients with AD, good function in the
lower oculomotor function were spared, the
higher oculomotor functions were disturbed,
gazing points of focus increased in number and
had a tendency to be localized away from both
the original cube and the copied figure. And
they were not able to fix the eyes on points of
attention. They failed to gaze back and forth
from the model to the copied figure. In some
of them, there was no gazing points of focus
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on the model. 2) In aging time course of eye
velocity (EV) and total gazing time (TGT),

in young controls less than 9 year old, EV was
diffuse to wide range, no peak. As developing,
EV was not diffuse and made a peak which
was the most used EV. TGT was going longer
before 20 vears old and shorter after 30 years
old. However in 80 years old, EV was similar
to young’s. More than 76 deg/sec EV meant a
large saccade crossing between original and
copyed figures. 3) In the AD, EV was diffuse
and peak velocity became faster. TGT was

MR OEYE FTBE2E

shorter, but in the AD of stage II, saccades more
than 76 deg/sec increased. But these saccade
occured through the gazing point below 33 msec.
And also TGT became prolonged remarkedly
in 4 patients among them.

In conclusion, visual cognitive function and
visual information processing of AD were diffe-
rent from those of young controls in develop-
ment and decline of the aged controls. These
findings suggest that the disease process cause
unique disorganization of higher oculomotor
function in AD. )



