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SHORT COMMUNICATION

Visual extinction for motion

Abstract Purpose: To alert clini-
cians to the heretofore undescribed
visual behavioral phenomenon of
visual extinction limited to motion.
Methods: Neuro-ophthalmological,
neuropsychological and neuroimag-
ing assessment of a 57-year-old
man with vague visual complaints.
Results: Extinction limited to visual
motion perception in the left hemi-
field was demonstrated. The visual
defect was attributed to a lesion in-

volving the right occipito-temporo-
parietal region in the presence of a
left posterior infarction. Conclusion:
The importance of clinical examina-
tion for detection of this specific
higher-order visual defect is stressed.
The present observation may be
helpful in understanding the effects
of attention on visual perception and
may have important implications for
rehabilitation of patients with visual
neglect.
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Introduction

Hemispatial neglect can involve multiple sensory
modalities, visual extinction often being a prominent
feature. Affected patients perceive visual stimuli pre-
sented separately in either their right or left hemifield,
but ignore stimuli in the left hemifield when both hemi-
fields are stimulated simultaneously [7]. This phenome-
non is classically attributed to a lesion in the right pari-
etal lobe. Inferior regions of the parietal lobe are an im-
portant component of the dorsal occipitofugal visual
pathway [13].

A defect in the visual perception of motion with
preservation of perception of other modalities of vision
is known as akinetopsia (for review see [16]). A deficit

in motion processing in the contralateral hemifield in pa-
tients with unilateral occipitoparietal lesions has also
been described (hemi-akinetopsia) [14]. The middle tem-
poral area (MT) in the monkey is particularly important
for motion perception. The human homologue of MT
(V5) is thought to be situated at the temporo-occipital
confluence and the junction of Brodmann areas (BA) 19
and 37 inferiorly [15].

We report the unique case of a patient with visual ex-
tinction for motion in the left hemifield. So far, visual
extinction limited to motion has not been described. This
clinical observation may be helpful to understand the ef-
fects of attention on visual perception and may have im-
portant implications for rehabilitation of patients with
spatial neglect.
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Fig 1 T,-weighted axial MRI showing increased signal in the left
occipital and right temporo-occipital regions (left and right ac-
cording to radiological convention)

Case report

Clinical presentation

A 57-year-old right-handed man was admitted because of acute
onset of right sided weakness. Apart from a mild right hemipare-
sis, a right homonymous hemianopia was found on visual confron-
tation testing. Cranial CT scan showed a recent infarction in the
left occipital region and an old parieto-occipital watershed infarc-
tion on the right.

The patient also reported an episode from 1 year earlier during
which he had experienced a temporary visual problem “on the
left”. This had apparently returned rapidly to normal and he re-
mained functionally normal until the present admission.

Apart from nicotine abuse, no specific vascular risk factors
were detected on general and cardiovascular investigations.

During the days following admission, the right hemisyndrome,
including hemianopia, resolved. The patient, however, had persis-
tent vague visual complaints, especially in a moving environment.
He could not further specity his problems, despite his profession
as a medical doctor.

Neuro-ophthalmology

Visual acuity was 1.0 in both eyes. Eye pressure was normal. Au-
tomated perimetry could not detect any hemianopic defect. Fun-
doscopy showed atherosclerotic signs. Stereopsis, as checked with
the Lang test, was normal. Eye movements were normal. Pupils
were isocoric and normally reactive.

Visual fields were examined monocularly by a test in which
the clinician’s outstretched finger is shown in different areas of the
visual field while the patient fixates the heteronymous eye of the
clinician. The results of this so-called confrontation test were nor-
mal. To test for visual neglect, the right index finger of the clini-
cian was shown in the patient’s left upper quadrant, simultaneous-
ly with the left finger in the patient’s right upper quadrant. There-
after, the same procedure was done for the lower quadrants. The
patient could readily detect and count the stationary fingers in all
four quadrants. On trials for motion detection, we wiggled the

right and left index fingers simultaneously, four times, first in both
upper and then in both lower lateral visual quadrants. The patient
perceived the right index finger as wiggling, but did not perceive
any movement of the left index finger. This extinction phenome-
non was present in the left upper and in the left lower quadrant of
either eye. It was tested repeatedly and could be reproduced each
time. However, when each index finger was wiggled separately,
the patient could see the moving finger in the left as well as in the
right hemifield.

Tactile extinction was tested in a standard bedside evaluation
with a light touch simultaneously on both upper and then on both
lower limbs. No deficit could be detected.

Neurophysiology

Eye movements were registered by electro-oculography. Saccades
on command were of normal metricity and velocity. Horizontal
pursuit was elicited by a swinging pendulum. The initial excursion
and peak velocity were 40° (20° about zero) and 50°/s respectively.
The oscillations progressively damped to zero. Pursuit was smooth
in both horizontal directions throughout the swinging cycles.

Neuropsychology

Neuropsychological examination with classical tests for frontal
executive functions, language and memory was normal except for
some difficulties for visual memory (Rey visual design learning
test). Copying of a complex three-dimensional figure revealed
mild constructive apraxia. Several commonly used tests for visu-
ospatial functions including line bisection, line cancellation, iden-
tifying bells among simple figures, reading individual words and
sentences, drawing of a clock, copying of a scene, visuospatial
judgment (VSJ), the Hooper visual organization test and the
Money road map test (MRMT) showed normal results.

Neuroimaging

Magnetic resonance imaging (MRI) of the head showed ischemic
lesions in both posterior regions, more extensive on the right
(Figs. 1 and 2). According to the classical atlas of Talairach and
Tournoux [12], the right occipito-temporo-parietal lesion involved
BA 18-19, 39-40, the gyrus temporalis superior, the gyrus supra-
marginalis and the inferior parietal lobule. On the left, only BA 18
was infarcted.
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Fig 2 Fluid-attenuated inversion recovery (FLAIR) coronal MRI
showing the extension of the lesion to the right inferior parietal
lobule (left and right according to radiological convention)

Discussion

The patient was admitted because of a left posterior ar-
tery cerebral infarction. After recovery of the right ho-
monymous hemianopia, his residual visual complaints
could be attributed to visual extinction for motion in the
left hemifield. It is to be noted that this kind of visual
disturbance can not be detected by perimetry, stressing
the importance of clinical testing. Moreover, the classical
confrontation test should be expanded by double stimu-
lation (i.e., simultaneous in the nasal and temporal hemi-
fields) for stationary as well as for moving stimuli.
Figure 3 shows the location of area V5 as revealed
with functional MRI in an experiment in which the heal-
thy subject looks at his or her own fingers performing a
finger opposition task, compared with a baseline task of
looking at the same fingers at rest. It seems that the right
area V5 was involved in our patient. However, hemi-
akinetopsia could not be demonstrated. This can be ex-
plained by the fact that the analysis of motion involves a
complex system of several interrelated cortical areas that
are involved in processing various components of mo-
tion perception [2] and that may adapt to the loss of area

Fig 3 Results of a functional MRI experiment. The image shows
activation in MT/V5+ during an experiment in which the healthy
subject looks at his or her own fingers while performing a finger
opposition task compared with a baseline task of looking at the
same fingers during rest

V5. This would explain the preservation of some aspects
of visual motion perception in patients with akinetopsia
and the rarity of the syndrome. Moreover, it seems likely
that hemi-akinetopsia is often obscured by coexistent in-
complete field defects. The rather crude clinical methods
used to detect akinetopsia may also account for non-
detection.

Parietal lesions often result in spatial neglect of the
contralesional hemifield. The prevalence of left neglect
implies a dominant role for the right hemisphere in spa-
tial attentional processing. Only left hemispatial neglect
is seen as a persistent phenomenon. Neglect is a multi-
faceted disorder, manifesting itself within different pro-
cessing domains and reference frames [8]. Stimuli pre-
sented in isolation to the left are often still normally per-
ceived. However, when two objects are presented simul-
taneously to the left and the right, the object on the left
may be ‘ignored’ or ‘extinguished’.

Using a rather sophisticated procedure, Rorden et al.
[11] explained visual extinction after unilateral parietal
damage as impaired temporal order with intact motion
perception. Although we used simple clinical methods,
our results rule out (hemi-)akinetopsia, as preserved per-
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formance for motion was demonstrated in both hemi-
fields. Given that the patient could detect unilateral
movement, there is no indication of a sensory dysfunc-
tion in motion perception. On double stimulation, how-
ever, impaired motion perception in the left hemifield
was clearly shown. The present case with dissociated vi-
sual neglect (present for moving stimuli and not for the
same stationary stimuli) suggests that extinction is not a
sensory problem but rather a ‘higher-order’ disorder. It
also provides evidence that visual extinction can be lim-
ited to specific modalities. It can not be excluded, how-
ever, that visual extinction for stationary objects might
well have been demonstrated in our case if less salient
stimuli had been used.

The present observation illustrates that patients can
have normal sinusoidal smooth pursuit eye movements
but visual extinction for motion perception as is known
in the case of impaired motion perception as such [1].
The preserved smooth pursuit may be an argument sug-
gesting that the posterior parietal cortex is not the typical
site in patients with visual extinction. This observation
corresponds with recent studies of spatial awareness in
humans that implicate the superior temporal gyrus [3, 4].

The patient was able to attentionally process visual
motion information, as he could describe movement
when it was presented unilaterally in the left or right vi-
sual hemifield. However, movement was ignored or ne-
glected on the left when presented bilaterally. This ob-
servation is in line with actual localization of spatial
awareness at the transition zone between the two major
pathways of cortical visual processing [3] and with the
view of hemispatial neglect bridging the dorsal and ven-
tral visual streams [9].

The patient had experienced an earlier episode of vi-
sual problems “on the left”, probably as minor symptoms
of an otherwise subclinical right hemispheric stroke.
However, his persistent complaints followed left posteri-

or infarction. This raises the question of the relation be-
tween symptoms and brain lesions. The phenomenon of
ipsilesional neglect has been reported only rarely. There-
fore, the anatomical features are not fully elucidated, al-
though the right frontal-subcortical regions have been
implicated [5]. These locations were not affected in our
case. We assume that the older right occipito-temporo-
parietal lesion was responsible for the visual extinction.
Thus, the stroke in the left occipital region unmasked a
visual higher-order defect that could be attributed to an
earlier right occipito-temporo-parietal lesion.

The question of why the patient remained free of com-
plaints in the time between the two strokes can not be an-
swered with certainty. Karnath et al. [4] demonstrated an
overlap between the neural network for stimulus-driven at-
tention and that for visual extinction at the right temporo-
parietal junction. Thus, our patient might have adopted a
compensatory strategy for extinction. Further, it has been
shown that extinguished left visual field stimulation still
activates the right visual cortex, including striate and early
extrastriate areas [10]. We postulate that the synchrony of
neural firing in these intact areas bilaterally interacting
with higher visual cortices, masked the extinction phenom-
enon. If that mechanism failed after left occipital infarc-
tion, the patient eventually became aware of the problem.

The present findings may be important in light of re-
habilitation of patients with unilateral spatial neglect. Vi-
sual background motion has been suggested to reduce
spatial neglect [6]. However, as extinction for motion
may easily be overlooked, we strongly advise the testing
of patients with a simple confrontation method extended
for extinction for motion.

Finally, the present report reminds clinicians that
vague and subjective visual complaints may be impor-
tant for the assessment of unusual visual defects. Extinc-
tion is not evaluated by classical perimetry but can easily
be assessed clinically.
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