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Is there a place for ipsilesional eye patching in 
neglect rehabilitation? 
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Neglect behavior of experimental animals with unilateral posterior cortical lesions improves with the placement of a second 
lesion in the contralesional superior colliculus or in the intercollicular commissure. Given that the retinotectal fibers are mainly 
crossed, it has been speculated that ipsilesional eye patching, by depriving the contralesional superior colliculus of its main 
facilitatory visual input, might achieve similar results, and thus be used as a remediation maneuver in patients with neglect. 
From six patients with severe persistent neglect, only one showed an unequivocal beneficial effect from ipsilesional eye 
patching. We discuss the factors which possibly underlie success and failure with this procedure, and the place for it in neglect 
rehabilitation. 
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INTRODUCTION 

Experimental animals with large posterior cortical 
lesions develop disturbances of visual perception and 
visually guided behavior in the contralateral space, 
resembling the human hemispatial neglect syndrome. 
Subsequently the visual loss partially recovers, but if a 
second lesion is then placed in the superior colliculus 
ipsilateral to the cortical damage, the animal loses 
its previously recovered abilities. In contrast, if the 
second lesion is placed in the contralateral superior 
colliculus, or in the intercollicular connections, re
covery of visual function in the impaired field is 
facilitated (Sprague, 1966). This well-known effect is 
usually explained in terms of a homolateral cortico
tectal system, subserving visuoperceptual and atten
tional processes related to the contralateral hemi
space. Damage to the cortical component of the 
system on one side causes unevenness of reciprocal 
inhibition existing between the homological circuits, 
in favor of the contralesional system. The morphologi
cally intact tectal component of the ipsilesional 
system can partially compensate for the loss induced 
by the cortical damage, if it is released from the 
strong inhibition coming from the other side via the 
tectal commissures (Kinsboume, 1987; Rizzolatti and 
Camarda, 1987). 

Based on this logic, Posner and Rafal (1987) have 
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suggested a non-invasive maneuver for the remedia
tion of patients with hemispatial neglect. The retino
tectal fibers, unlike the geniculo-striate pathways, are 
largely crossed (Hendrickson et ai., 1970; Hubel et 
ai., 1975; Pollack and Hickey, 1979). Thus, by patch
ing the right eye, one deprives the left superior collicu
Ius of its main facilitatory visual input. Consequently, 
the inhibition it is capable of exerting on the right 
superior colliculus will be reduced. It is conceivable 
that the partially recovered right superior colliculus 
will then be able to promote orienting toward the left 
hemispace, with a consequent amelioration of hemi
neglect. A recent study by Butter and Kirsch (1992), 
utilizing maneuvers expected to induce collicular acti
vation (monocular patching and lateralized visual 
stimulation), indicates a potential beneficial effect for 
such techniques, as could be recognized in some if 
not all common tests of neglect in their sample (Buttr 
and Kirsch, 1992). 

We examined Posner and Rafal's idea in six 
patients with severe continual left-sided neglect, 
using the line-bisection paradigm. Our aim was to 
assess whether patients suffering from hemispatial 
neglect are likely to benefit from ipsilesional eye 
patching. 
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FIG. 1. Reconstructions made from late CT scans of the six patients, demonstrating the location and the extent of the lesions. 

METHODS 

Patients 
Six patients admitted to the Loewenstein Hospital 
for rehabilitation after stroke participated in the 
study. All of them manifested severe left hemispatial 
neglect in daily living activities, persisting longer than 
2 months after the onset of stroke. The existence of 
neglect was confirmed using a standardized test bat
tery, the Behavioral Inattention Test (Wilson et al., 
1987). There were four males and two females within 
an age range of 55-64 years (mean 58.7 ± 3.0). 
Educational level ranged between 6 and 12 years of 
schooling (mean 10.3 ± 2.4). All the patients were 
right handers. The dominant eye was determined by 
questioning about eye preference prior to the onset of 
stroke, in situations demanding monocular vision 
(like using a camera or a microscope). Also, actual 
eye preference was evaluated three times in each of 
the following conditions demanding monocular 
vision: looking at near and distant objects through a 
hole, a narrow vertical slit, and a cone opened in its 
base and apex (the patient's face approaching the 
base), and holding fixation at the extreme point of 
ocular vergence. In these situations bias from hand 
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preference and unilateral paralysis is avoided, as no 
manual activity is demanded. From the results of 
these tests it was possible to classify two patients as 
having left ocular dominance, two as having right 
ocular dominance, and two as having mixed ocular 
dominance. In all the patients, computed tomography 
revealed an infarction confined to the territory of the 
right middle cerebral artery. The right inferior par
ietallobule and parts of the right temporal lobe and 
of the dorsolateral aspect of the right frontal lobe 
were involved in all the cases (Fig. 1). 

This was the first time any neurologic problem had 
occurred in these patients. (Case 6 is exceptional in 
having a transient ischemic attack in the past, with 
right hemiparesis which resolved completely. His CT 
scan shows a small left-sided subcortical hypodense 
area, in addition to the right hemispheric infarction.) 
The patients had a negative history of psychiatric 
disorders or alcoholism. The study was conducted 
when the individual patients were 2-8 months after 
the occurrence of stroke (mean 4.5 ± 2). At that 
time the patients were in a stable clinical and meta
bolic state. They were alert, oriented and cooperative, 
and clearly understood the task requirements. All the 
patients had left hemiplegia and hemisensory loss. 
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TABLE I. Patients' data 

Case Age/ Education Dominant HA Corrected TAO BIT 
sex (years) eye visual acuity (m) Score 

R L 

1 55/M 12 L 20/100 20/50 5.5 101 
2 57/F 12 L 20/70 20/200 8 103 
3 57/M 12 R + 20/30 20/30 2 69 
4 64/F 8 R + 20/70 20/40 4 53 
5 58/M 6 M + 20/200 20/200 5 60 
6 61/M 12 M 20/40 20/40 2.5 71 

TAO, time after onset (months); BIT, Behavioral Inattention Test (cut-off score for normality = 130); HA, hemianopsia. 

TABLE II. Multiple regression analysis: statistics 

Case Independent variable 

Line d1 d2 d1 x d2 x Constant 
line line 

1 1.20* 1.11 0.57 0.25 -0.70* - 2.87* 
2 1.57* 0.49 0.17 -0.00 -0.03 -2.87* 
3 3.53* 0.62 2.05 1.70* 2.08* -10.77* 
4 0.11 -2.85 - 5.19* 1.12* 1.26* 1.19 
5 2.35* 0.29 -0.97 2.37* -0.45 -4.86* 
6 1.44* 2.07 2.65 -1.56* 0.04 -4.64* 

d1 = 1, if viewing condition = MR; 0 otherwise. d2 = 1, 
if viewing condition = ML; 0 otherwise. 
*p < 0.05, or better, two-tailed. 

Three patients were unable, at the time when the 
experiments were conducted, to perceive the exam
iner's fingers in the left hemifield at confrontation, 
neither in a static position nor with finger move
ments. These three patients are regarded hemianoptic, 
although the possibility exists that imperception re
sulted from neglect. The other three patients mani
fested extinction of left-sided stimuli upon bilateral 
simultaneous stimulation. Individual demographic 
and clinical data are shown in Table I. 

Stimuli and procedure 
Patients' performance in a multi-length (to control 
for possible length-dependent effects) line bisection 
task was examined in three different conditions: bi
nocular vision (B), monocular vision with the left eye 
(ML), and monocular vision with the right eye (MR). 
Testing took place on three consecutive days. The 
task was similar in essence to the general procedure 
employed in recent experiments by Marshall and 
Halligan (1990). Black lines, 1 mm wide, of 10 differ
ent lengths (18, 36, 54, 72, 90, 108, 126, 144, 162 and 
180 mm), each drawn in the center of a separate 
sheet of white A4 paper (208 x 298 mm), served as 

stimuli. Each stimulus length was presented 10 times 
in pseudo-random order. Thus, in each of the three 
viewing conditions the patient had to bisect a total 
of 100 lines. The patient was seated in front of a 
desk and the stimuli were presented one at a time, so 
that the midpoint of the line coincided with the 
patient's midsagittal plane. The instructions were to 
mark the exact midpoint of the line with a fine pen 
held in the dominant right hand. No time restriction 
was imposed but corrections were not permitted. 
The patients were free to make head and eye move
ments as they wished, but the sitting position in 
relation to the desk, and the place of the stimulus 
sheet on the desk top, had to remain fixed. The 
displacement of the subjective midpoint from the 
true midpoint was measured with an accuracy of 
1 mm. Rightwards displacements were signed posi
tive whereas leftwards displacements received the 
negative sign. 

RESULTS 

Mean signed displacement from the objective mid
point served as the dependent variable in a within
subject multiple regression analysis (Lorch and 
Myers, 1990) employing line length, viewing con
dition [dummy-coded, using two dummy variables 
(0/1) to represent the three values-B, ML, and MR, 
and the interaction of the latter with line length (i.e. 
each dummy variable multiplied by line length). Separ
ate analyses were conducted for each patient, and the 
results of these are reported in Table II. 

Figure 2 presents the individual lines for each 
viewing condition, computed from the data apearing 
in Table II. 

As can be seen from Table II, all regression equa
tions are significant (F values, with df = 5.24, being: 
51.00, 65.51, 144.51, 11.48, 153.88, 21,20, respec
tively, all at p < 0.0001). Respective R2 statistics are 
0.91, 0.93, 0.97, 0.71, 0.97, 0.82. The interaction of 
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FIG. 2. Mean signed displacement (MSD, in mm), as a function of line length (in mm). Individual regression lines for each 
viewing condition are represented separately for each of the six patients. 

viewing condition and line length is significant for all 
subjects, except Case 2. 

The prediction by Posner and Rafal (1987) of 
improvement in hemineglect (a shorter degree of dis
placement from the true midpoint in the line bisection 
paradigm) in ML viewing, is operationalized as a 
negative regression coefficient for the d2 x line inter
action. We note such a significant coefficient only for 
Case 1 (see also Fig. 2). As a corollary of the Posner
Rafal prediction, a greater degree of displacement in 
MR viewing is operationalized as a positive regres-
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sion coefficient for the dl x line interaction. We note 
such a significant coefficient for Cases 3, 4 and 5 (see 
also Fig. 2). 

DISCUSSION 

Posner and Rafal (1987) proposed to use ipsilesional 
eye patching in cognitive training programs for neg
lect patients. This novel remedial approach has a 
sound theoretical basis, as explained in the Introduc
tion. Posner and Rafal did not provide experimental 
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data on the effectiveness of their proposed maneuver. 
However, Butter and Kirsch (1992), who recently 
examined the effect of monocular patching and later
alized visual stimulation on neglect, were able to 
show benefits for these maneuvers in at least some 
common tests for neglect in their sample. In the 
present study we examined the effect of monocular 
sighting upon the magnitude of lateralized inattention 
in a group of six patients with severe left hemineglect. 
The line bisection paradigm was used to estimate 
neglect severity in each viewing condition. 

The maneuver of ipsilesional eye patching reduced 
the magnitude of neglect only in one of the six 
patients examined (see Table II and Fig. 2). In discuss
ing this result both biological and methodological 
factors should be considered. Posner and Rafal's 
idea is based essentially on Sprague's (1966) famous 
animal experiments. However, the ability of mesen
cephalic visual and attentional systems to compensate 
for deficits induced by posterior cortical damages, 
which was demonstrated by Sprague in the cat, might 
be significantly lower in humans (Milner, 1987). This 
is related to the different degree of encephalization of 
functions and to the obvious differences in the role 
of visuospatial and attentional functions in the two 
species (Milner, 1987). Also, it is possible that those 
aspects of recovery from neglect that are mediated by 
collicular activity, relate mainly to involuntary 
(bottom-up, stimulus-driven) aspects of spatial atten
tion and orientating, as opposed to voluntary (top
down, data-driven) attentional processes (Butter, 
1987). In that case, line bisection performance might 
not be the optimal measure for detection of 
colliculus-dependent amelioration in the neglect 
syndrome. 

One of the six patients demonstrated significantly 
less hemineglect in conditions of left monocular view
ing, as compared to the binocular state, raising the 
possibility that a given subgroup of neglect patients 
might be more likely to benefit from monocular 
input than other subgroups. Recruitment of patients 
for the study was planned with the intention of 
minimizing interpersonal variance with regard to 
basic demographic, clinical and lesion data. Thus, 
the study group was composed of subjects who share 
in common: right handedness; same age group; same 
etiology (ischemic infarction, first event); lesion con
fined to the same vascular territory (right middle 
cerebral artery); much similar clinical presentation of 
left-sided hemiplegia and hemi-hypoesthesia; and a 
state of chronic left hemineglect. The patients varied 
however in their dominant eye, a factor which seemed 
to influence the results. As can be seen in Table II, 
significant amelioration of line bisection performance 

under left monocular viewing condition occurred only 
in Case 1 with left ocular dominance. It is possible 
that the other patient with left ocular dominance, 
Case 2, could not benefit from left monocular viewing 
because of her poor visual acuity in the left eye. The 
mechanism of collicular activation proposed by 
Posner and Rafal (1987) predicts a significant aggra
vation of left hemineglect in the right monocular 
viewing condition. A significant such effect was 
shown in the present study by the two patients with 
right ocular dominance (Cases 3 and 4) and by Case 
5 with mixed ocular dominance. In general, left and 
right monocular viewing produced significant but 
asymmetric effects, and none of the six patients dem
onstrated both neglect amelioration in left monocular 
vision and aggravation in right monocular vision. It 
is hard to explain these results in terms of Posner 
and Rafal's mechanism of reciprocal inter-collicular 
inhibition affected by crossed retinotectal facilitation, 
unless interaction with other factors is taken into 
account. We suggest that ocular dominance might be 
an important such factor. The likelihood of ameliora
tion of left hemineglect under left monocular viewing 
condition, as well as the likelihood of neglect aggrava
tion in right monocular viewing (both expected by 
Posner and Rafal's mechanism), seem to increase 
when the eye viewing monocularly is the dominant 
eye. The exact neurophysiological significance of 
ocular dominance is not yet clear. However, sighting 
dominance is known to affect egocentric localization, 
as well as other perceptual and attentional tasks, and 
there is some evidence suggesting that ocular domin
ance may reflect a mechanism whereby the visual 
inut to the dominant eye receives attentional priority 
(Mefferd and Wieland, 1969; Mefferd et ai., 1969; 
Porac and Coren, 1976, 1986; Coren and Porac, 
1976, 1982; Seyal et at., 1981). The small number of 
patients in the present study precludes definite conclu
sions in this regard. However, it seems that future 
studies of the effect of monocular sighting in neglect 
should look for the possible confounding effect of 
ocular dominance. 

As far as can be judged from this preliminary 
study, Posner and Rafal's maneuver bears a potential 
beneficial effect for only a minority of neglect pa
tients. Moreover, since the procedure actually re
stricts the visual information from the attended right 
visual field, it might even increase the disability al
ready existing. As many neglect patients recover 
either spontaneously or with the help of conventional 
treatment modalities, it is felt that prior to implemen
tation of monocular input as a remediation tech
nique, the factors underlying success and failure with 
this procedure should be thoroughly investigated and 
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recognized. Apart from the possible effect of ocular 
dominance and the effects of different demographic 
and clinical characteristics of the patients, stimulus 
effects should be controlled, as suggested also by the 
recent findings of Butter and Kirsch (1992). Para
digms other than line bisection might prove to be 
more suitable for the purpose of detecting important 
aspects of spatial behavior, which are mediated by 
brainstem structures. 
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