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Ipsilesional neglect: behavioural and anatomical

features

M Kim, D L Na, G M Kim, J C Adair, K H Lee, K M Heilman

Abstract

Objective—To learn more about the be-
havioural and anatomical features of ip-
silesional neglect.

Methods—Thirty consecutive patients
with spatial neglect were tested on cancel-
lation and line bisection tasks. To learn if
patients with ipsilesional neglect demon-
strate the sensory-attentional or motor-
intentional type of neglect, a video
apparatus was used that dissociates these
determinants.

Results—Five patients showed evidence of
ipsilesional neglect. This phenomenon
was seen only on the line bisection task.
All patients with ipsilesional neglect had
lesions involving frontal-subcortical re-
gions. Although ipsilesional neglect
evolved from early in three of five cases,
the other patients displayed ipsilesional
neglect without initial contralateral ne-
glect, suggesting that ipsilesional neglect
cannot be fully attributed to a compensa-
tory strategy. The results of the tests that
used the video apparatus indicate that
right sided frontal or subcortical injury
may induce contralateral attentional or
intentional “approach” behaviours.
Conclusions—Ipsilesional neglect is most
often associated with frontal-subcortical
lesions, cannot be entirely attributed to a
compensatory strategy, and may be in-
duced by an attentional bias, an inten-
tional bias, or both.

(¥ Neurol Neurosurg Psychiatry 1999;67:35-38)
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Neglect is the failure to report, respond, or ori-
ent to stimuli that cannot be attributed to pri-
mary sensory or motor defects.' Although
different behavioural manifestations have been
described, most involve disrupted processing of
stimuli in the space opposite a brain lesion.
However, impaired processing of stimuli ipsi-
lateral to a hemispheric lesion has also recently
been reported.”™

Kwon and Heilman used the term “ipsile-
sional neglect” to refer to patients who, after
right brain injury, deviated to the left on the
line bisection task.”> On the cancellation task,
subjects with a right sided lesion often miss
targets on the right ipsilesion side.” ° However,
these previously reported patients omitted
more contralesional targets than ipsilesional
targets when performing the cancellation task.
Because their error pattern was not spatially

reversed, these patients were not considered to
have ipsilesional neglect.

The phenomenon of ipsilesional neglect has
been reported only rarely. Therefore, the
anatomical features and neuropsychological
mechanisms remain unclear. We assessed con-
secutive patients with right hemispheric injury
for ipsilesional neglect. We attempted to define
the anatomical loci of lesions associated with
this disorder. Neglect can be caused by
sensory-attentional and motor intentional defi-
cits or biases. In this study, we attempted to
learn if ipsilesional neglect is caused by an
attentional deficit, an intentional deficit, or
both. Lastly, Robertson ez al suggest that ipsile-
sional neglect may be related to a compensa-
tory left sided scanning strategy. If this
postulate is correct, we would expect that
ipsilesional neglect would be seen only after an
initial period of contralesional neglect.

Methods

Between January 1995 and March 1996, 53
consecutive patients with non-lacunar right
hemispheric stroke were evaluated at Samsung
Medical Centre in Seoul, South Korea. Eleven
patients were not testable because of depressed
sensorium. The remaining 42 patients were
screened with line bisection and cancellation
tasks, and 30 patients with neglect were identi-
fied. All patients underwent a standard neuro-
logical examination as well as brain imaging
with either CT or MRI. To assess and quantify
neglect phenomena, the examiners adminis-
tered additional cancellation and line bisection
tasks. Repeated observations over several weeks
were available on four of five patients.

To dissociate perceptual-attentional from
action-intentional determinants of perform-
ance, patients performed bisection tasks using
a video apparatus that dissociates these
determinants.” In brief, subjects performed
tasks with their ipsilesional hand. They could
not see this hand directly, but viewed the hand
and lines through a closed circuit TV. In the
direct condition, movements on the stimulus
page were spatially congruent with those
depicted on the monitor. In the indirect condi-
tion, the left side of the stimulus projects to the
right side of the monitor and vice versa.
Patients were separated into perceptual-
attentional or premotor-intentional types by
comparing performance between the direct
and indirect conditions. For example, in the
indirect or reversed view conditions, reversal of
mean line bisection bias from the left to the
right side of the stimulus page indicates a
primarily attention-perceptual processing de-
fect for the right side of the monitor or a bias to
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Table 1  Patients with ipsilateral neglect
Poststroke Neglect
Patient Agelsex Initial neurological finding Lesion interval type*
1 55/F hemiplegia, sensory loss, anosognosia, Frontal basal ganglia 24 dayst ATT
asomatognosia
3 monthst
2 62/M hemiplegia Basal ganglia 7 days INT
3 63/F hemiparesis, tingling sense but no Thalamus 17 days ATT
objective sensory loss in left extremity
4 42/F hemiplegia, sensory loss Basal ganglia 3 days ATT
5 55/F hemiplegia, anosognosia, Basal ganglia 25 days INT
asomatognosia

*ATT=Perceptuo-attentional type of neglect, INT= premotor-intentional type of neglect.
+When tested at 24 days after the stroke, the patient had AT T neglect. However, when tested at 3 months poststroke, the patient

had INT neglect.

attend to the right side of the monitor. By con-
trast, persistent bias toward the left side of the
stimulus, even in the indirect or reversed feed-
back condition, indicates a leftward action bias.

The lines for bisection were 235 mm in
length and 1.5 mm thick. Lines were centred
on a white A4 size paper (297%x210 mm). The
objective midpoint of lines on the table and the
monitor were aligned with the midsagittal
plane of the subject’s trunk. Deviations from
objective midpoint were measured to the near-
est millimeter; a positive value denotes right-
ward deviation and a negative value denotes
leftward deviation. A modified version of
Albert’s test® was used for target cancellation.
Forty black lines (25 mm length, 0.5 mm thick)
of various orientations were dispersed in a ran-
dom array on a 297210 mm sheet of white
paper. There were 18 lines on each side of the
page and four lines in the centre that were not
included in the data analysis. Subjects per-
formed 10 line bisections and one to three can-
cellation tasks in both the direct and indirect
conditions.

Results

For the line bisection task, neglect was defined
as a mean error to the right or to the left of the
true midpoint that exceeded the 95% confi-
dence intervals (95% ClIs) for the bisection
errors of control subjects.” Neglect on the can-
cellation task was defined by the failure to cross
out one or more targets. Based on the
definitions, we found 30 subjects with neglect.
Ipsilesional neglect on the line bisection task
was defined by a mean magnitude of error to
the side opposite the brain lesion that exceeded
the 95% CI of control subjects.” Based on this
definition, five of 30 patients (16%) had ipsile-
sional neglect. For the cancellation task, we

defined ipsilesional neglect as a failure to cross
out more targets on the side of the paper ipsi-
lateral to the lesion than on the side contralat-
eral to the lesion. No patient met this criterion
on the cancellation task. Therefore, ipsilateral
neglect was seen only in line bisection tasks.
The ipsilesional neglect group comprised one
man and four women (table 1). In one case
(patient 5), ipsilesional neglect clearly evolved
during recovery from contralateral neglect.
Patient 5 had a mean bisection error to the
same side as the brain lesion that exceeded
95% CIs for control subject performance
(table 2).

All five patients with ipsilesional neglect had
vascular lesions involving the frontal-
subcortical circuits. Lesion distribution in-
cluded three restricted to the basal ganglia, one
restricted to the thalamus, and one with a large
lesion that involved cortical and subcortical
structures. No patients with ipsilesional neglect
were seen with lesions limited to the posterior
association areas.

By contrast with line bisection performance,
patients who demonstrated ipsilesional neglect
eventually located all the targets in the cancel-
lation task. Left sided omissions were present at
those times when patients showed either mini-
mal leftward bisection bias (patient 1 and 2) or
had not yet developed ipsilesional neglect and
had rightward bisection bias (patient 5). How-
ever, unlike normal subjects, every patient’s
search began on the right and proceeded from
right to left, even after they were able to mark
every target. Because the five patients with IN
performed normally on the cancellation task in
the direct condition, testing in the indirect
condition would have little meaning and was
therefore not undertaken.

Table 2 Line bisection and line cancellation on direct and indirect conditions

Conzrol line

Days after bisection Line bisection Line ¢ llation Line ¢ llation
Patient onset Line bisection direct  Direct mean Indirect Left (%) Right (%)
1 17 ND -1.9 (2.6) ND 333 94.4
24 -3.9 (3.5) 38.4 (32.3) 94.4 100.0
109 -12.6 (3.0) —33.2 (16.4) 100.0 100.0
2 20 —5.9 (5.6) ND 94.4 100.0
59 -10.3 (2.8) —4.7 (8.4) 100.0 100.0
3 17 —15.8(6.1) 9.1 (11.5) 100.0 100.0
93 —6.6 (5.3) 0.7 (7.2) 100.0 100.0
4 3 -10.9 (3.3) 2.9 (6.5) 100.0 100.0
5 15 12.1 (19.3) ND 0 94.4
23 3.4 (20.7) 29.6 (40.0) 77.8 94.4
30 -19.0 (12.4) -33.2 (20.0) 100.0 100.0

Values are mean (SD); ND=not done.
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On the line bisection task, two patients
reversed the direction of bisection bias between
the direct and indirect conditions, a perform-
ance consistent with a predominant influence
of a left sided perceptual-attentional bias. The
remaining three patients bisected to the left of
true midpoint in both direct and indirect con-
ditions, suggesting a predominant influence of
a motor-intentional, left sided bias.

Discussion

The occurrence of ipsilesional neglect is not as
rare as suggested by the scarcity of reports in
the literature. There are several possible
reasons for the limited number of reports.
Firstly, ipsilesional neglect may be task de-
pendent. In this study, ipsilesional neglect was
seen only in line bisection tasks. We did not
find it on the target cancellation task but this
may have been related to a ceiling effect as oth-
ers have found ipsilesional neglect on various
neglect tests such as target cancellation, tactile
exploration, figure copying, and representa-
tional drawing.* Secondly, ipsilesional neglect
may be a stage in the recovery process that
develops in the postacute phase after the initial
brain injury. Initially, there may be diaschisis of
the uninjured portion of the right hemisphere,
and ipsilesional neglect only becomes manifest
when these areas recover. Three patients with
ipsilesional neglect tended to acutely show
contralesional neglect on cancellation tasks and
minimal line bisection error, a pattern of
performance associated with frontal brain
lesions.® However, over time, the cancellation
bias resolved and line bisection error shifted to
the left of midpoint. Similar observations were
made in previous descriptions of ipsilesional
neglect.”®

Robertson er al' suggested that ipsilesional
neglect is induced by a compensatory left sided
scanning strategy. There are two findings that
would not fully support the compensation
hypothesis. Firstly, on the line bisection task,
patients 3 and 4 never demonstrated contralat-
eral neglect before they demonstrated ipsile-
sional neglect, and patient 4 was tested 3 days
after his stroke. Hence, these patients had nei-
ther the impetus nor the time to acquire com-
pensatory bias to the left. Secondly, if a left
sided compensatory scanning strategy were
responsible for ipsilesional neglect, we would
have expected all our patients to show a
predominant influence of motor-intentional
factors in neglect behaviour. However, several
subjects had predominantly perceptual-
attentional neglect.

All of the patients with ipsilesional neglect
had lesions involving frontal-subcortical cir-
cuits (frontal lobe, basal ganglia, and thala-
mus). Frontal lobe lesions may be associated
with neglect.” The frontal lobes are part of the
systems that mediate both attention and inten-
tion. That attentional neglect can be in one
direction and intentional neglect in the other
direction provides evidence that, although the
frontal lobes contribute to both systems, these
systems, at least in part, are functionally
independent." The prevailing bias may depend
on task demands. Therefore, after a frontal
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lesion, a subject’s performance may reflect a
combination of ipsilesional neglect on an
intentional basis and contralesional neglect on
an attentional basis. As the spatial attentional
requirements are reduced, they will show
ipsilesional neglect, and as the attentional
requirements are increased, they will show
contralesional neglect. In addition, the atten-
tional and intentional components may have
different recovery patterns, and ipsilesional
intentional neglect may be one stage during the
course of recovery from contralesional neglect.
Our findings in patients 1, 2, and 5 support this
postulate.

Cunelli ez al” documented dissociation of
neglect behaviour using a keyboard exploration
task under visual guidance and while blind-
folded. Unexpectedly, one patient showed nor-
mal performance under visual guidance but
displayed a left sided bias while blindfolded.
According to the authors, the anomalous
performance “cannot be explained by any cur-
rent theories of neglect.” The same report
mentions a patient with left hemispheric dam-
age with ipsilesional neglect for words but con-
tralesional neglect on other measures of neglect
such as target cancellation and figure search.
According to our formulation, the first instance
of dissociated behaviour would result if blind-
folding somehow reduced the spatial atten-
tional demands of the task, thereby “unmask-
ing” an intentional bias. The second might
reflect relatively increased attentional demands
invoked by searching across multiple objects in
an array versus the relatively reduced atten-
tional demands of processing single words.

Villardita described another dissociation
using tactile exploration of a maze after right or
left hemispheric stroke.” Patients without
neglect after either right or left hemispheric
injuries performed the task similarly, locating a
greater proportion of items from space ipsilat-
eral to the lesion. By contrast, right hemi-
spheric damage with contralateral left visu-
ospatial neglect, as determined through figure
copying and cancellation tests, showed the
opposite behaviour on this tactile task, locating
a greater proportion of items from contral-
esional space. Villardita thought that in the
tactile modality after elimination of vision,
subjects were biased toward contralesional
space in an attempt to compensate for defective
visuospatial processing. Alternatively, perhaps
blindfolding reduced the ipsilateral visuospatial
attentional bias and the contralesional inten-
tional bias became manifest, thereby inducing
ipsilateral neglect.

Riddoch et al** provided another account for
task dependent dissociations of spatial bias.
After left hemispheric injury, their patient
showed right sided neglect in figure copying
and cancellation tasks but showed left sided
neglect for reading, a dissociation reported by
others."” However, the patient also neglected
rightward characters when spelling. After
further experimental assessment, the authors
concluded that the direction of the patient’s
neglect depended on whether stimuli were rep-
resented as parts of one object or as independ-
ent parts of perceptual objects. Their account
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could apply to our findings if line stimuli are
processed primarily as single perceptual enti-
ties, whereas target arrays or figures are
processed as multiple separate objects. The
hypothesis might be tested by devising “bisec-
tion” tasks using lines composed of individual
elements.

The reason that frontal lesions induce ipsile-
sional neglect remains unclear. Denny-Brown
and Chambers'® proposed that whereas nor-
mally the frontal lobe mediates avoidance
behaviour, the parietal lobe mediates approach
behaviour. Therefore, investigators have pos-
ited that frontal lesions cause a release of
approach behaviours.” The frontal lobe plays
an important part in directed attention and
intention, and these approach behaviours may
be perceptual-attentional or action-intentional.
In previous studies attempting to separate per-
ceptual from action-motor factors in contra-
lesional neglect, lesions of the frontal-
subcortical structures were most often
associated with motor-intentional neglect.'” In
this respect, our findings using the video appa-
ratus are somewhat anomalous. We found two
out of five patients with ipsilesional neglect
with performance indicative of primarily
perceptual-attentional dysfunction. This find-
ing is most compatible with an account of
ipsilesional neglect, like contralesional neglect,
resulting from either attentional or intentional
approach behaviours toward stimuli in contra-
lesional space.

This study was supported by the Medical Research Service of
the Department of Veterans Affairs and Samsung grant No
SBRI-96-015.
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