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Onset of Motor Neglect Following
a Right Parietal Infarct and its
Recovery Consequent on the
Removal of a Right Frontal Meningioma*

Jenni A Ogden
Department of Psychology, University of Auckland

A patient with a meningioma of the right frontal lobe demonstrated only mild
clumsiness of the left limbs on admission to hospital. A carotid angiogram per-
formed prior to surgery caused an embolic occlusion of the right carotid artery,
resulting in a right temporoparietal infarct. When the subsequent hemiparesis
resolved the patient demonstrated a profound motor neglect of her left limbs,
and left visuospatial neglect. Following the removal of the frontal meningioma
19 days after the occlusion there was an immediate and complete resolution of
the motor neglect, while the visuospatial neglect continued to resolve slowly. A
possible explanation is that motor neglect is the consequence of a unilateral
motor programming and initiation deficit superimposed on a unilateral

neglect disorder.

" A patient with a lesion in one hemisphere
of the brain may fail to report, respond or
orient to stimuli (Heilman, 1979) or mental
images (Bisiach & Luzzatti, 1978) in the
side of space opposite to the lesion. This

disorder is termed unilateral spatial neglect

or hemineglect. It is not the result of a sen-
sory deficit, but is a higher cognitive dis-
order. Spatial hemineglect can occur in any
modality, although the majority of cases re-
ported in the literature are of visuospatial
hemineglect.

One of the less common disorders usually
considered to fall within the broad classifi-
cation of unilateral spatial neglect, is that of
neglect of the contralesional half of the
body (Laplane & Degos, 1983). While it ap-
pears that the more severe symptoms of
unilateral body neglect follow lesions of the
right hemisphere, commonly the parietal
lobe (Cutting, 1978; Hecaen, 1968), there is
no convincing evidence that milder symp-
toms of body neglect follow right-hemi-
spheric lesions any more frequently than
they follow left-hemispheric lesions (Cut-
ting, 1978; Weinstein & Friedland, 1977).
This parallels the finding that visuospatial
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neglect on a battery of drawing tasks is
equally frequent following right- and left-
hemispheric lesions in patients with acute
lesions, although the neglect tends to be
more severe after right-hemispheric dam-
age (Ogden, 1985a, 1987). The more dra-
matic symptoms of body neglect are usually
observed only in patients with acute
lesions, and the symptoms spontaneously
resolve as the brain stabilizes. This obser-
vation also holds for visuospatial neglect
(Blumer & Benson, 19735; Gainotti, 1968).

Unilateral neglect of the body can take a
number of forms, and it is not clear whether-
these are all consequences of the same
underlying deficit, or are in fact indepen-
dent disorders (Friedland & Weinstein,
1977; Heilman & Watson, 1977). Similarly,
it is not clear whether neglect of the body is
a form of unilateral spatial neglect, and
therefore a consequence of the same deficit
that underlies the more commonly ob-
served visuospatial neglect (Denes,
Semenza, Stoppa & Lis, 1982). Certainly,
patients who demonstrate neglect of the
contralesional half of the body almost
always demonstrate severe visuospatial
neglect also (Frederiks, 1969), although the
reverse is not true.

A relatively uncommon form of body
neglect is hemisomatagnosia. Patients with
this disorder almost invariably have a
hemiparesis or a hemianaesthesia, and
their body neglect is expressed by their ap-
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parent lack of interest in their contralateral
body half and their unwillingness to incor-
porate it into their activities. For example,
they might not use or dress their con-
tralateral limbs, or they might shave or
apply makeup to the ipsilateral half of their
faces only.

Anosognosia (Babinski, 1914, 1918;
Waldenstrom, 1939), or the unawareness,
denial or underestimation of iliness, can
occur in cases of hemiplegia. For example,
when asked to describe what is wrong with
the paralysed arm, the patient with
anosognosia may say that the arm is a little
stiff, but it will recover with a short rest.
Frederiks (1969) and Cutting (1978) div-
ided anosognosia for hemiplegia into ex-
plicit denial of hemiplegia (anosognosia)
and other anosognosic phenomena such as
misoplegia or hatred of the limb (Critchley,
1974), and personification or giving the
limb a nickname (Juba, 1949).

A third form of body neglect has been
called motor aspontaneity (De Renzi,
1982), unilateral hypokinesia (Heilman,
Bowers, Coslett, Whelan, & Watson, 1985;
Valenstein & Heilman, 1981), or motor
neglect (Castaigne, Laplane, & Degos,
1970, 1972; Laplane & Degos, 1983).
Patients with motor neglect may be fully
aware of both sides of their bodies but do
not spontaneously use the contralesional
limbs even although these limbs are not
paralyzed (although they may be weak).
This disorder has the appearance of hemi-
plegia, and is probably often mistaken as
such, but normal or near-normal strength
and dexterity can be proven by prompting
the patient to extraordinary effort. Laplane
and Degos (1983) isolated a number of
cases of ‘pure’ motor neglect in patients
without hemiplegia or sensory deficits. The
majority of these patients had left or right
frontal lesions, presumably because
patients with parietal lesions resulting in
sensory deficits were excluded. The motor
neglect either resolved spontaneously over
a few days or weeks, or was masked by the
onset of a hemiplegia in patients with pro-
gressive lesions,

The following case is instructive because

of the unusual circumstances preceding the
instantaneous recovery of a body neglect

disorder that took the form of a severe
motor neglect accompanied by anosognosic
phenomena.

Case History

MB, a 60 year old right-handed cauca-
sian woman who worked as a receptionist
in a medical practice, was admitted to the
hospital neurology ward in order to ascer-
tain the cause of a one month history of
gradually worsening clumsiness and weak-
ness of her left hand and leg. On neurologi-
cal examination she was alert, oriented and
cooperative. She was non-hypertensive, her
fundi were normal and she had no sensory
deficits. Her only symptom was a mild
weakness of the left hand and forearm and
the left leg. When asked to draw a
3-dimensional cube, a five-pointed star and
a clock face, she did so without difficulty
and with no signs of visuospatial problems
or left-sided neglect. Computerized tom-
ography (CT) of her brain revealed a men-
ingioma (later confirmed after surgical re-
moval) situated high in the right frontal
lobe. Some local mass effect was evident.
Over the next seven days, M.B.s condition
remained unchanged and the weakness of
her left limbs did not worsen. :

Prior to scheduling surgery a right ca-
rotid angiogram was performed. The initial
injection demonstrated normal filling of
the branches of the internal carotid artery
on the right side, but a subsequent injection
into the right common carotid artery was
followed by an immediate change in the
patient’s level of consciousness and she was
unable to be roused for 2-3 minutes and
then slowly regained consciousness. The
angiography films showed an embolic oc-
clusion of the right carotid artery, probably
caused by a clot that had formed on the end
of the catheter after the initial injection and
before the final diagnostic injection. A CT
brain scan taken one week later showed an
infarct involving the posterior aspect of the
right middle cerebral artery territory in the
temporoparietal region.

Immediately following the embolic oc-~
clusion, MB had a flaccid left hemiplegia
and demonstrated marked left-sided
hemisomatognosia. She sat with her head
turned towards her right shoulder and dem-
onstrated a lack of awareness of the left side
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of her body, leaving her left limbs un-
covered and lying in awkward positions.
Over the next seven days her hemiplegia re-
solved to a mild weakness of her left arm
and leg, and when encouraged she could at
times demonstrate reasonable movement
in both left limbs. Her hemisomatagnosia
had resolved to the stage where her visual
fields could be tested by confrontation, and
she had a left homonymous hemianopia.

MB was also at this time given four paper
and pencil tests to assess visuospatial
neglect. When she was asked to cross 40
lines spread apparently randomly over a
page, (Albert, 1973) she crossed only the
ten lines on the extreme right of the page,
and when asked to check that she had
crossed them all, said there were no more to
cross. She also copied only the right side of
a Necker cube and five-pointed star. Her
copy of a line drawing of a scene also dem-
onstrated severe neglect (see Figures 1A
and 1B). When asked to draw from memory
a plan of the living room in her home, the
right side of her drawing was full of intri-
cate detail (and correct as compared with
her brother’s plan of the same room), but
the left side was completely missing (c.f.,
Bisiach, Capitani, Luzzati & Perani, 1981,
Bisiach & Luzzatti, 1978). At this stage MB
was alert, oriented and co-operative, and
expressed a keen desire to recover. There-
fore, her neglect disorder was explained to
her and she was given daily exercises to
help her to become more aware of the left
side of space and her left limbs. Figure 1C
demonstrates some improvement of left
visuospatial neglect on copying tasks eight
days later.

As her hemiplegia resolved her hemi-
somatagnosia became less marked. She
would turn her head to the left when asked,
and became aware of the left side of her
body. At this point various anosognosic
phenomena became apparent. She made
comments about her left arm such as “I am
tired of giving this bed and board” and
“When I get this home I will have some-
thing to say to it”’ (misoplegia), and she re-
ferred to her arm as “that piece of wood” or
“my wooden arm” (personification). She
also said that the arm felt separate from
her.

However, the most dramatic symptom to
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appear as the hemiplegia resolved was a
severe motor neglect. Even although she ap-
peared highly motivated to move her left
limbs, she only managed to do so with ex-
treme effort and verbal self-instruction.
Under these conditions she sometimes
demonstrated near normal strength and
movement. In spite of her apparent under-
standing of the way in which she ‘neglected’
or ‘did not want’ to move her limbs even
although they were no longer paralyzed,
(i.e., she succinctly explained her neglect
symptoms, both visuospatial and motor, to
her visitors), she was, as she said, still un-
able to do anything about it.

Eight days after her embolic occlusion, in
order to assess whether she had suffered a
generalized mental deterioration that
might in part be the cause of her neglect
(Battersby, Bender, Pollack, & Kahn,
1956), she was given the Wechsler Adult In-
telligence Scale (WAIS; Wechsler, 1955).
Her Verbal 1Q was 131 and her Perform-
ance 1Q, 109. Clearly her verbal abilities
were excellent, and her scores on the per-
formance subtests reflected her vis-
uospatial neglect, and visuoperceptual and
visuocontructional problems.

When surgery to remove the meningioma
in her right frontal lobe was finally sched-
uled 19 days after her embolic occlusion,

although she had improved, she still dem-

onstrated visuospatial neglect (e.g., she
missed six lines on the left side of the page
on the crossing lines test) and her motor
neglect was still severe, with minimal if any
improvement. When asked, she usually
managed to wriggle the fingers of her left
hand with concentrated effort, and raise
her left leg one inch off the floor when sit-
ting.

Surgery to remove the meningioma was
successful and uneventful. Later that same
day I went to see her on her return to the
ward. She greeted me by raising both arms
from the bed and grasping my hand firmly
in both of hers. She was clearly aware of the
marked improvement in voluntary move-
ments of her left arm, and commented that
the removal of the tumour had cured her
hemiplegia. From that day on she demon-
strated no signs of motor neglect or
anosognosic phenomena, and was able to
walk with a stick, and perform all tasks nor-
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Figure 1. A is the ‘scene’ test of neglect. ‘B’ and ‘C’ are M.B.’s attempts to copy the drawing following
her right temporoparietal infarction. Drawing ‘B’ is her copy after seven days, and drawing ‘C’ her

copy after 15 days.

mally with her left arm and hand. Her left
homonymous hemianopia had not re-
solved.

Although she had shown only minimal, if
any, resolution of her motor neglect in the
days preceding surgery in spite of daily
physical therapy sessions aimed at helping
her move her left limbs, she had shown a
steady improvement on visuospatial draw-
ing tasks with daily practice. This rate of
improvement in visuospatial neglect did

not appear to accelerate immediately fol-
lowing her surgery, but rather continued to
improve at the same rate so that five days
after surgery her neglect of drawings was re-
stricted to the occasional small detail on the
left side.

Discussion
This case study is interesting because of
the onset of visuospatial neglect, ano-
sognosic phenomena and motor neglect fol-
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lowing a right parietotemporal infarct, and
the immediate and complete resolution of
the motor neglect and anosognosic
phenomena following the removal of a right
frontal meningioma that had not initially
been associated with the neglect symptoms.

One possible explanation for the onset
and recovery of MB’s motor neglect is that
the combined effects of pressure from the
frontal meningioma plus some transient
ischaemia of Brodmann’s area 6 (the
premotor cortex and the supplementary
motor area involved in the programming of
movements) following the embolic oc-
clusion of the right carotid artery, could
have resulted in a motor neglect of the left
limbs (Laplane & Degos, 1983; Meador,
Watson, Bowers, & Heilman, 1986). The
severe left visuospatial neglect could have
been a result of the right posterior
parietotemporal infarct, and quite inde-
pendent of the motor neglect. The immedi-
ate recovery of the motor neglect would
therefore be dependent on the release of
pressure on area 6 following the removal of
the meningioma.

This explanation poses some problems.
It requires that any transient ischaemia oc-
curring at the time of the carotid occlusion
extends anteriorly as far as area 6, and is
still causing a dysfunction of motor pro-
gramming but no longer causing hemi-
plegia 19 days after the occlusion when the
meningioma was removed. The CT scan
taken seven days following the occlusion
does not support such an anterior extension
of the infarct, although ischaemia not vis-
ible on CT scan may occur outside the area
of infarction.

There is another possible explanation for
the onset and unusual recovery of MB’s
motor neglect that does not rely on a hypo-
thetical ischaemia of area 6 that was still
causing motor neglect but not hemiplegia
19 days after the embolic occlusion. This
explanation calls on the combination of
two separate deficits, a mild motor pro-
gramming dysfunction and a left spatial
neglect, that in concert result in a motor
neglect of the left limbs. There is ample evi-
dence that unilateral spatial neglect can fol-
low lesions of the frontal lobe and thalamus
(Damasio, Damasio, & Chui, 1980;
Heilman & Valenstein, 1972; Meador et al.,
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1986; Motomura, Yamadori, Mori, Ogura,
Sakai, & Sawada, 1986; Ogden, 1985a;
Watson & Heilman, 1979), as well as
lesions of the posterior parietal cortex
(Heilman & Watson, 1977; Ogden, 1985a).
One function of Brodmann’s area 6 is the
planning and programming of movements,
and area 8 (the frontal eyefields) and the
surrounding cortical areas are involved in
the initiation and inhibition of exploratory
and attentive movements, particularly in
the contralateral hemispace (Mesulam,
1981).

It has been postulated that the dor-
solateral portion of the inferior parietal
lobe may be the site where an elaborate sen-
sory representation of extrapersonal space
is built up, partly on the grounds that sen-
sory information arrives in this area only
after it has been processed first in unimodal
sensory cortex and then in polymodal cor-
tex (Mesulam, 1981). Further support for
this comes from experiments in which
patients with right parietal lesions and uni-
lateral visuospatial neglect were shown to
neglect the contralesional halves of their
mental representations (Bisiach et al.,
1978, 1979, 1981; Ogden, 1985b).

To explain the different neglect dis-
orders, Mesulam (1981) has proposed a
cortical network that incorporates all the
areas associated with neglect in humans
and animals. The posterior parietal cortex
provides a sensory representation of space,
the frontal cortex provides the motor pro-
grammes for exploring space, the limbic
system (cingulate gyrus) provides infor-
mation about the motivational significance
of stimuli in the spatial environment, and a
reticular formation component regulates
the level of arousal and vigilance. He postu-
lated that the form of neglect may depend
on where this cortical network is lesioned,
and the severity of neglect may depend on
the number and combination of different
areas in the cortical network that are dam-
aged.

In the case of MB, while the meningioma
in her frontal lobe did not result in unilat-
eral spatial neglect, it did have some mass
effect, and her symptoms of increasing
clumsiness and mild weakness of the left
limbs suggest that there was some minimal
dysfunction of the motor areas, probably
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including areas 4, 6, and 8. The acute em-
bolic occlusion that she subsequently suf-
fered resulted in an infarct of the posterior
parietotemporal area and not surprisingly
caused a severe left-sided hemisom-
atagnosia and visuospatial neglect. As the
hemiplegia resolved over the next seven
days, presumably as a result of the resol-
ution of oedema or ischaemia surrounding
the infarct, MB’s hemisomatagnosia also
resolved, unmasking a motor neglect dis-
order.

On the assumption that the posterior par-
ietal infarct damaged the site of sensory
representation of contralateral space in the
right hemisphere, it seems likely that the
visuospatial neglect was entirely a conse-
quence of the infarct. However, the motor
neglect may be dependent on the combi-
nation of a dysfunction of areas 6 and 8 (as
a result of the frontal meningioma) and the
posterior parietal lesion. That is, in MB’s
case, the mild motor programming deficit
(clumsiness) caused by the pressure of the
meningioma on areas 6 and 8, only became
profound (i.e., developed into ‘motor
neglect’) when it was superimposed on the
severe unilateral visuospatial deficit caused
by the infarction of the posterior parietal
cortex. From the patient’s point of view, if
the limbs are in the neglected extrapersonal
hemispace, it may be much more difficult
to overcome deficits in the motor program-
ming and initiation of movement of those
limbs and ‘command’ them to move.

When the meningioma was successfully
removed, this removed the pressure on
areas 6 and 8, rendering the motor pro-
grammes for the left limbs and the ability to
initiate movement fully functional again.
MB’s motor neglect resolved instan-
taneously, but her visuospatial neglect con-
tinued to resolve more slowly because it
was entirely the result of the acute posterior
parietal infarct. MB no longer demon-
strated anosognosic phenomena, presum-
ably because these were dependent on her
perception of her limbs as being paralyzed,
feeling strange, and as if they did not belong
to her. If this latter explanation is correct, it
suggests that motor neglect is not strictly a
form of unilateral spatial neglect, but is a
unilateral motor programming and in-
itiation deficit that is exacerbated by a con-
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current unilateral spatial neglect affecting
the same side of the body (or the
hemispace) it is in. In some cases, the motor
neglect may be caused by a relatively mild
motor programming and initiation deficit
in combination with a severe unilateral
spatial neglect (as in MB’s case), or it may
be caused by a severe motor programming
and initiation deficit and a relatively mild
unilateral spatial neglect, as in some of the
cases described by Laplane and Degos
(1983).

How then does this hypothesis account
for patients who demonstrate motor
neglect following a single focal lesion of the
frontal or parietal lobe? Patients with
frontal lesions and motor neglect are not
difficult to explain as frontal lesions in dif-
ferent patients can result independently in
motor programming and initiation deficits
(Hecaen & Albert, 1975; Luria, 1966;
Meador et al.,, 1986) and in contralateral
spatial neglect. Patients with parietal
lesions and motor neglect are more difficult
to explain because while lesions in this area
commonly result in hemispatial neglect this
area is not directly involved in the in-
itiation of movement and motor program-
ming. However, there are rich reciprocal
neural connections between the frontal eye
fields and the dorsolateral portion of the in-
ferior parietal lobe, at least in the monkey
(Pandya & Kuypers, 1969; Petras, 1971). It
could be that in patients with posterior par-
ietal lesions and motor neglect these neural
pathways are damaged. In Laplane and
Degos’ (1983) group of patients with motor
neglect, the majority of patients had either
metastases or glioblastomas, thereby mak-
ing it difficult to specify the boundaries of
the lesions. The four patients with lesions
in the parietal or temporal areas all had
glioblastomas. While only seven of their
twenty patients demonstrated visuospatial
neglect and in a further three patients
visuospatial neglect was queried, they did
not specify how visuospatial neglect was as-
sessed. It is possible that a more sensitive
test or battery of tests may have identified a
mild visuospatial neglect disorder in more
of their patients (Ogden, 1985a, 1985b).

To conclude, this case study suggests that
two separate cerebral lesions may in combi-
nation result in motor neglect, and it is pos-
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tulated that a frontal lesion could result in a
motor programming and initiation deficit
of the contralateral limbs, and that this may
develop into a more profound motor
neglect when superimposed upon a unilat-
eral spatial neglect resulting from an acute
parietal lesion.
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