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Unilateral spatial neglect recovery after 
sequential strokes 

P. Vuilleumier, MD; D. Hester, MD; G. Assal, MD; and F. Regli, MD 

Article abs t racCWe describe a patient who had sequential strokes in both hemispheres with a severe unilateral spatial 
neglect after a first right-sided parietal infarct and abrupt disappearance of the neglect after a second left-sided frontal 
infarct. The first lesion involved the caudalmost right angular gyms (area 39), whereas the second lesion involved the left 
frontal eye field (area 8) and surrounding cortex. Those two cortical areas are assumed to have a pivotal role in 
modulating both shifts of attention within extrapersonal space and saccadic eye movements through their connections 
with subcortical structures, in particular, superior colliculi and thalamic nuclei. Our case supports the existence of a 
distributed anatomic-functional network in subserving directed spatial attention. 
NEUROLOGY 19;:184-189 

Unilateral spatial neglect (i.e., failure to  attend, re- 
spond, or orient to  external stimuli in the hemispace 
opposite a brain lesion) can be produced by focal 
damage to  several different cortical or subcortical 
areas in either of both hemi~pheres.l-~ These struc- 
tures probably interconnect in a distributed ana- 
tomic-functional network subserving the spatial dis- 
tribution of directed Although severe 
and persistent neglect occurs mostly after injury af- 
fecting the right parietal lobe,'-6 frontal lobe lesions 
may cause a similar d i s~rder , '~~ .~- ' "  and in some stud- 
ies investigators found an unexpected predominance 
of left-sided lesions in those 

We report a patient who showed typical left spa- 

tial neglect after a first right-sided parietal infarct 
and whose neglect abruptly and completely cleared 
after a second left-sided frontal stroke a few days 
later. Daffner et a19 reported that sequential frontall 
parietal strokes in the same hemisphere worsened 
the neglect syndrome. Our patient's recovery of ne- 
glect after a second lesion in the opposite hemisphere 
is the first to be reported. 

Case report. Two days before admission to our depart- 
ment (February 7), a 74-year-old, right-handed man no- 
ticed sudden difficulty in using his left hand; he experi- 
enced clumsiness and slight weakness but had no sensory 
disturbances. The next day, he became aware of ill-defined 
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Figure 1. Left spatial neglect shown 
in (A) drawings of a cube and a 

4 days after the first right-sided pa-  
\ -  \ A- f house and in (B) a line-crossing task, 

1- 

A B 

visual difficulties, especially when he tried to drive, and 
his wife reported that he was constantly drifting to the 
right. The patient had hypertension and hyperlipidemia, 
and he smoked cigarettes. Twenty-five years before, he had 
a myocardial infarction; fourteen years before, he had two 
transient ischemic attacks, with right arm weakness once 
and isolated diplopia once. 

On admission (February 91, the patient was fully ori- 
ented and cooperative. The neurologic examination re- 
vealed only a slight pronation drift of outstretched arm 
and slowing of finger movements on the left side, with 
minimal terminal finger-to-nose dysmetria on eye closure. 
Strength and tendon reflexes were unremarkable and 
plantar response flexor and tact, pain, vibration, position, 
pressure, and directional sensation were all intact, as were 
graphesthesia and stereognosis. Only the localization with 
the opposite hand of a point touched by the examiner on 
the patient’s left arm (topesthesia) was impaired. Cranial 
nerve functions were preserved, except for confrontational 
testing of the visual fields, suggesting a left homonymous 
hemianopia: Even a unilateral target in his left visual field 
was not detected by the patient, with marked demarcation 
on midline. Optokinetic nystagmus to the left was abol- 
ished. The general physical examination was otherwise 
unremarkable. 

A first neuropsychological assessment” was performed 
4 days after the stroke onset (February 11). The patient 
was alert and cooperative but moderately slow and easily 
tired. His facial expression was poor and he seemed irrita- 
ble. He complained about visual difficulties and trouble 
with reading (“the letters get mixed up”). Language abili- 
ties were clearly preserved (fluent and informative speech, 
no naming or comprehension difficulties). He easily read 
letters and single words. When reading a text, however, 
the patient neglected words at the left and stopped, per- 
plexed at  the incoherence of the text. Writing upon dicta- 
tion was unimpaired but confined to the right side of the 
page. The verbal span was excellent and his memory 
intact. 

His praxic abilities were good, although neglect was 
again noticeable. The patient did not use his left upper 
limb when executing bimanual ideomotor actions that 
were demonstrated by the examiner in front of him. He 
omitted the left side of various drawings he was asked to 
reproduce (cube, house, flowers in a pot; figure 1A). 

Performances of tasks such as crossing out lines and 
letter cancellation showed typical left hemispatial neglect 
(figure 1B). His line bisection showed a rightward devia- 
tion (mean, 3.2 cm; 16%). On the Gainotti et all2 Overlap- 
ping Figures Recognition task, the patient mentioned no 
items situated on the left side. His description of the 

rietal stroke. 

Cookie Theft picture was the following: “Curtains, a win- 
dow, a cupboard, cups . . . there is nobody.” This corre- 
sponds to about one-fifth of the picture to  the righthand 
side. The patient demonstrated a left ear extinction on 
bilateral auditory stimulation but no extinction on bilat- 
eral tactile stimulation. He lacked unilateral motor imper- 
sistence and motor extinction. His verbal evocation from 
memory of familiar city places or streets did not elicit 
representational neglect. 

Testing of visual gnostic abilities showed that the pa- 
tient had difficulties orientating himself on a geographical 
map, although he easily recognized the map. His schematic 
drawing of the hospital room was incorrect insofar as alter- 
ation of the relative spatial relationships of objects within 
it, but without evidence of unilateral spatial omissions. He 
was severely impaired on Benton’s Line-Orientation Judg- 
ment test, even for lines situated on the righthand side of 
the page. Conversely, he could easily discriminate super- 
imposed drawings of objects and had no trouble recogniz- 
ing pictures of well-known personalities. 

Brain CT on admission showed only an old lacunar in- 
farct in the left supracapsular white matter, and a second 
CT 7 days after stroke onset (February 14) revealed a 
recent superficial parieto-occipital infarct on the right side, 
in the junctional territory between middle and posterior 
cerebral arteries (figure 2). Doppler ultrasounds revealed a 
marked stenosis (>70%) of the right internal carotid 
artery. 

In the following days, the patient’s left hemispatial ne- 
glect remained unvaryingly severe and was obvious in his 
daily activities, such as shaving only the right side of his 
face, eating from only right-sided dishes on the table, 
dressing only the right half of his body, looking for or 
asking for objects situated on the nearby left-sided night- 
table, and so on. There was no noticeable behavioral 
change on the neurologic examination performed every day 
by the medical staff on the patient’s daily visit of the ward, 
nor according to the nurses’ observations (the patient had 
been admitted in the Stroke Intensive Care Unit of our 
department). 

On the tenth day (February 17), conventional arteriog- 
raphy was performed. According to protocol, the patient 
underwent a complete neurologic examination on the 
morning of this day at about 9 AM; left neglect was still 
present a t  that time. The angiogram was taken at 2 PM and 
confirmed the right internal carotid artery stenosis, but 
unfortunately, a t  the end of this procedure, a complication 
occurred and the patient became mute. A neurologic exam- 
ination at  3 PM, while he was still in the arteriography 
room, revealed that the patient was awake, could execute 
semicomplex orders, and could respond with appropriate 
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Figure 2. Brain CT showing infarct of the right posterior 
parietal lobe, 7 days after the first stroke onset. 

facial expressions, but could not emit any sound nor write. 
He now had a right central facial palsy, right arm weak- 
ness, and hyperreflexia, with right hand grasping and a 
frank right Babinski sign. Spontaneous head and gaze de- 
viation to the left was striking, as was the disappearance 
of the previously suspected left hemianopia and left hemi- 
spatial neglect signs. The patient could now point to visual 
stimuli presented in either visual field and showed no ex- 
tinction on bilateral simultaneous stimulation. In spite of 
his leftward gaze deviation, he now correctly oriented him- 
self to the right as well as to the left side when he was 
called by his name from different locations around his bed. 
He correctly rose either one or both of his arms to verbal 
command. On further bedside testing, his drawing of a 
cube on demand showed no evidence of unilateral (either 
left or right) neglect anymore, although he heavily perse- 
vered on single lines. Similarly, his unsuccessful and per- 
severing attempts to write (usually repetitions of the first 
letters of his name or of dictated words) were equally dis- 
tributed on both sides of the page. He also ate now both 
left- and right-sided food on his plate and spontaneously 
drank from his glass wherever it was in front of him. After 
remaining mute and apathetic for the 3 next days, the 
patient progressively regained nonfluent but informative 
language abilities, and the right hemiparesis receded. 

A second neuropsychological assessment was performed 
6 days after the second stroke (February 23). The patient 
was fully oriented and cooperative and less slow but still 
easily tired. He appeared distressed and perplexed at  his 
new inability to speak, but he also laughed at times, rather 
unexpectedly. Speech assessment showed a transcorticall 
motor aphasia (nonfluent speech, with severe word-finding 
difficulties and a tendency for echolalia, low to normal 
score on the Boston Naming test, excellent repetition, 
agraphia, and moderate reading difficulties without evi- 
dence of neglect) and moderate alteration of comprehen- 
sion (50% correct responses on the Token test). 

Constructive and ideomotor praxic abilities were pre- 
served, and this time no signs of hemineglect were noticed 
(figure 3A). There was no orofacial apraxia. The patient 
showed adequate visual scanning and description of com- 
plex drawings, and tests of crossing out lines and letter 
cancellation both failed to reveal any significant omission 
(figure 3B). He performed normally on the Bell Circling 
task of Gauthier et  all3 (circling of 35 bells drawn on a 
page among 265 distractors), as well as on the Overlapping 
Figures Recognition task of Gainotti et a1.I2 Mean right- 
ward deviation on line bisection regressed (1.6 cm, 8%). 

To disclose more subtle impairment of searching strate- 
gies, we designed two additional tests. In the first test, one 
fine detail taken from a picture (black-and-white engrav- 
ing) was presented to the patient, who was then asked to 
find the same detail on the whole A4-sized original picture. 
The patient detected the target detail on each of 12 trials 
with different pictures, equally promptly (mean time, 8 
sec) for all the five spatial areas considered (i.e., four left/ 
right and up/down quadrants, plus the central zone). In 
the second test, the patient was given arrays of 140 small 
line drawings on an A3 paper sheet and was asked to 
locate one unique drawing dissimilar to the surrounding 
139 distractors, which consisted of five other different line 
drawings equally distributed. We divided the field into six 
equal sections (left/central/right and up/down) and com- 
pared the time used to find the target and the number in 
each one of them. No hemispatial neglect was evident in 
this task in more than 60 different trials. There was no 
neglect in an exploratory task, where the patient had to 
pick up small sticks from an array displayed on a table 
while he was blindfolded. There was no extinction on bilat- 
eral auditofy, visual, or tactile stimulation. 

Testing of visual gnostic abilities showed improved per- 
formances when drawing a map of the room. Performance 
on Benton's line-orientation judgment test was also im- 
proved but still moderately deficient. Recognition of super- 
imposed-objects drawings and famous faces remained 
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Figure 3. Resolution of neglect 
shown in (A) drawings of a cube and 
a house and in. (B) a line-crossing 
task, 6 days after the second left- 
sided frontal stroke. 



Figure 4.  Brain CT showing infarct 
of the left dorsolateral frontal lobe, 
four days after the second stroke 
onset. 

good. The copy of Rey’s Figure was structurally disorga- 
nized. 

Repeated brain CT (February 21) revealed a new corti- 
cal-subcortical infarction of the left dorsolateral frontal 
lobe and unchanged previously noted lesions (figure 4). 

Discussion. After a first right-sided infarction in 
the posterior parietal lobe, our patient showed a typ- 
ical left visuospatial that abruptly van- 
ished after a second left-sided frontal stroke a few 
days later. At the time of the first stroke, neglect was 
severe and rather pure, unaccompanied by signifi- 
cant sensory or motor defects. The disorder was 
manifest in the patient’s everyday behavior, as well 
as in reading and in several visuospatial tasks. It 
was associated with auditory but not tactile left ex- 
tinction for bilateral ~timu1i.l~ Left visual inattention 
was so severe that even unilateral stimuli on the left 
were ignored and we initially thought the patient 
had a superimposed hemianopia, which was later 
disproved. The visual pathways were thus undam- 
aged, and pseudohemianopia probably arose because 
of the severe unilateral spatial n e g l e ~ t . ~ ~ . ~ ~  Although 
the patient also failed to use his left limb in imitat- 
ing bimanual postures, there was no motor neglect in 
bilateral movements to  verbal command or to bilat- 
eral tactile stimulation,’ nor in the spontaneous use 
of his left hand in everyday activities. This suggests 
that the patient’s neglect resulted primarily from a 
failure of attentional mechanisms directed toward 
the contralesional extrapersonal space, rather than 
from action-intentional or representational disor- 
ders.l 

The patient’s parietal lesion appeared to be cen- 
tered on the dorsal aspect of Brodman’s area 39, just 
beneath its junction with area 7 (figure 5).17 Damage 
to the caudal inferior parietal lobule appears to  be 
critical in producing multimodal inattention toward 
the contralateral hemispace in both humans and 
m~nkeys.’-~.~J~ In monkeys, however, the inferior pa- 
rietal lobule corresponds to area 7 and area 39 is 
absent, whereas in humans, the inferior parietal lob- 
ule consists of areas 39 (caudally) and 40 (rostrally) 
and area 7 corresponds to the superior parietal lob- 

~ l e . ~ J ~  The cortical area in the dorsal angular gyrus, 
constituting the ventral lip of the intraparietal sul- 
cus, corresponds precisely to the architectonic pneu- 
moencephalographic (PEG) area, which Eidelberg 
and Galaburda20 found to have a rightward size lat- 
eralization in human brains. Our case thus supports 
the role of area 39 in the caudal inferior parietal 
lobule in mediating visuospatial attention in hu- 

as distinct from the superior parietal lob- 
and we postulate that the PEG area repre- 

sents an anatomic substrate for visual attention- 
orienting mechanisms in humans. 

The patient’s left hemispatial neglect was appar- 
ently instantaneously cancelled by the second stroke 
that occurred 10 days later in the left dorsolateral 
frontal lobe, opposite the first lesion. The previous 
pseudohemianopia vanished, as did all other neglect 
manifestations. Tasks that emphasize scanning or 
exploratory behavior, which are considered typical of 
attentional or intentional disorders caused by frontal 
 lesion^,^.^*^ did not disclose asymmetrical perfor- 
mances. We cannot totally exclude that neglect re- 
solved independently of the second stroke. The first 
parietal stroke was small, and spontaneous recovery 
of neglect is more rapid with smaller lesions than 
with larger ones.22 However, in most patients with a 
hemispatial inattention disorder as severe as in our 
patient, recovery occurs progressively within several 
weeks.22-23 Furthermore, although there is a 12-day 
interval between the first and second detailed neuro- 
psychological assessments, the presence of unilateral 
spatial neglect was clearly documented a few hours 
before the second stroke, just as the striking and 
abrupt change in the patient’s behavior was evident 
from neurologic examination and bedside testing a 
few hours thereafter. Thus, we are convinced that 
recovery of neglect was directly linked to the second 
stroke. Moreover, because of the transient head and 
eye deviation to the left immediately after the second 
stroke, a slight degree of transient right neglect 
might even be suspected, although there was no 
other behavioral evidence of that. The crucial point 
of a very unusual and abrupt evolution of the neglect 
syndrome remains. 
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Figure 5. Plotting of the lesions seen on CT scans on Damasio and Damasio's" corresponding anatomic templates shows 
that the first parietal infarct involved mainly the dorsal portion of Brodman's area 39, just  below its junction with area 
7, and that the second frontal infarct involved the caudal end of the middle frontal gyrus (Brodman's area 8) together 
with areas 9, 44, and 45. 

Our case suggests that unilateral neglect did not 
occur because of the loss of the right hemisphere's 
potential to  attend to the left hemispace, but rather 
because of the imbalance between opponent systems 
for lateral orientation that was created by the first 
lesion. According to Kinsbourne's t h e ~ r y ~ ~ . ~ ~  of a bal- 
ance between the orienting attentional bias of each 
hemisphere toward the contralateral hemispace, the 
suppression of our patient's neglect could be viewed 
as the result of the suppression of the interhemi- 
spheric imbalance created by the first stroke. How- 
ever, the location of the second lesion is probably 
critical. After an initial parietal infarct producing 
contralateral visual neglect, a second opposite lesion 
can also induce complete, bilateral visual disorienta- 
tion if it occurs in homologous parietal areas."' The 
patient's transient head and eye deviation afier his 
second stroke indicates involvement of the left fron- 
tal eye field (FEF),26 which lies at the caudal end of 
the middle frontal gyrus (Brodman's area 8) and was 
probably damaged together with portions of areas 6, 
9, 44, and 45 in our patient (figure 5). The FEF and 
the surrounding cortex are one major cortical compo- 
nent of the anatomic-functional network subsenring 
spatial distribution of and unilateral le- 
sions of the FEF cause neglect of contralateral space 
in humans as well as in  monkey^.'.^.^^^^ Some studies 
even found an unexpected predominance of left-sided 
lesions in frontal neglect c a ~ e s . ~ . ~  

In animals having severe and permanent con- 
tralateral visual neglect after ablation of large areas 
of the temporo-occipital neocortex, subsequent re- 
188 NEUROLOGY 46 January 1996 

moval of the superior colliculus opposite the cortical 
lesion and splitting of the collicular commissure both 
result in immediate and complete restoration of nor- 
mal, visually guided behavior.** This finding is con- 
sistent with a functional inhibition of the superior 
colliculus ipsilateral to the cortical lesion and an in- 
teraction between cortical and midbrain levels in di- 
recting visual attention. Our patient's unilateral ne- 
glect after his first parietal stroke probably reflects a 
functional depression of a cortical-subcortical atten- 
tional system, the parietal cortex being responsible 
for preexciting (or desinhibiting) neurons in the 
superior colliculus for the generation of ocular sac- 
cades2" as well as for disengaging attention from cur- 
rent ~ O C U S . ' ~  The second stroke in the FEF contralat- 
era1 to the first lesion could restore the attentional 
orienting balance in a way similar to  the removal of 
the superior colliculus in animals, as the FEF and 
superior colliculus have parallel roles in the control 
of ocular movementg0 and visually guided behavior.31 
Alternatively, we cannot exclude the possibility that 
reversal of the spatial attentional bias could also be 
mediated by other cortical-subcortical interactions,32 
such as frontal projections to  the nucleus reticularis 
thalami, for which there is evidence of a gating func- 
tion in directed On the other hand, a 
direct transcallosal interhemispheric interaction 
seems unlikely, as unilateral neglect is either un- 
changed or worsened when callosotomy is superim- 
posed to a lateralized hemispheric l e s i ~ n . ~ ~ . ~ ~  

Finally, although it is not predictable from current 
theories about visuospatial attention and neglect, 



our case strongly supports the existence of a distrib- 
uted anatomic-functional network subserving the 
spatial allocation of attention and shows that bilat- 
eral damage to  such a network may result not only 
in confusional state, akinetic mutism, visuospatial 
disorientation, and bilateral but also in 
recovery of unilateral attentional disorder, depend- 
ing on the anatomic (and perhaps temporal) distribu- 
tion of lesions. 
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