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VISUOSPATIAL PROCESSES OF LINE BISECTION
AND THE MECHANISMS UNDERLYING
UNILATERAL SPATIAL NEGLECT

by SUMIO ISHIAI, TETSUO FURUKAWA and HIROSHI TSUKAGOSHI

(From the Deparment of Neurology. Faculty of Medicine, Tokyo Medical and Dental Universiy.
Tokyo, Japan)

SUMMARY

Patients with unilateral spatial neglect fail (o report o respond to stimuli contralateral to the lesion which
usually involves the right parietal lobe. When asked to mark the centre of a horizontal line, these patients
place the mark to the right of the true midpoint. It has been considered that they neglect the left part of
the line and bisect the perceived line segment. We investigated the eye-fixation patterns of hemianopic
patients with or without unilateral spatial neglect during the bisection of lines, using an eye camera.
Hemianopic patients without unilateral spatial neglect saw the whole line, searching to the endpoint on
the hemianopic side, and bisected it correctly. In contrast, left hemianopics with unilateral spatial neglect
never searched 10 the left hemianopic side. Once they fixated a certain point on the right part 0f theline,
they persisted with this point and marked the Taking le
into account, the subjective midpoint appeared to be marked, not at the centre nhhg line segment pme.ved
in the seeing right visual field, but at the leftmost point of it. However, they could appreciate the deviation
of the subjective midpoint in the right visual field when forced to fixate the left endpoint of the line. These
findings suggest that the left hemisphere has the ability to estimate the midpoint of the line through the

right visual field and that visuospatial disorder in the line bisection test is attributable (o the pathological
change in the right hemisphere

The results are interpreted to mean that left hemianopic patients with unilateral spatial neglect see a
totalized image of a line extending equally 1o either side of the point where they are going to mark the
subjective midpoint. We considered that the right hemisphere completes the line, using the visual input
relating (o the right part of the line perceived by the left hemisphere.
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Unilateral spatial neglect in AD

Significance of line bisection performance

S. Ishiai, MD; Y. Koyama, MA; K. Seki, PhD; S. Orimo, MD; N. Sodeyama, MD; E. Ozawa, MD;
E.Y. Lee, MA; M. Takahashi, MD; S. Watabiki, MD; R. Okiyama, MD; T. Ohtake, MD; and M. Hiroki, MD

Article abstract—Background: Um]ateral spatial neglect has been rarely reported in patients with AD, although they
often have right and left as Objective: To investigate if patients with AD would
2how unilateral spatial noglectin the line bicetion test, and to reves] the relationship betweon their neglect and the area
of cerebral dysfunction. Method: Thirty-two patients with mild to moderate AD and 32 age-matched healthy control
subjects underwent an extensive line bisection test. SPECT was also obtained for the patients. Results: Rightward
bisection errors exceeded the normal range in 25% of patients with AD. They exhibited greater rightward errors for the
longer lines in the left hemispace than in the right hemispace, and with the right hand than with the left hand; this
corresponds to the characteristics of neglect seen after right hemisphere lesions. All patients who bisected 200 mm lines
with errors over 10 mm showed disproportionate lowering of performance IQ and asymmetric right hemisphere hypoper-
fusion, especially in the temporoparietal region. Seventy-five percent of the patients performed normally in the center
presentation but erred slightly toward the body midline in the right and left hemispaces. Conclusion: Left unilateral
spatial neglect in mild to moderate AD may be rather common if tested with the line bisection test. Rightward errors over
10 mm suggest right temporoparietal dysfunction. In AD, three or more bisections of 200 mm lines in the center
presentation are recommended for detection of neglect. Patients with AD but without neglect may have difficulty in
shifting attention into the peripheral sector of the egocentric space.

NEUROLOGY 2000;55:364-370
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