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ORIGINAL COMMUNICATION

Unilateral spatial neglect
due to a haemorrhagic contusion
in the right frontal lobe

Abstract We report two cases of
unilateral spatial neglect associated
with an isolated right frontal lobe le-
sion. Case 1 was a 59-year-old,
right-handed man, who developed a
left hemiplegia, disorientation, and
frontal lobe neglect associated with a
haemorrhagic contusion following a
head injury. Case 2 was a 55-year-
old, right-handed man, who also de-
veloped disorientation and frontal
lobe neglect secondary to a haemor-
rhagic contusion following a head in-
jury, #mTc HM-PAO SPECT re-

vealed an isolated reduction in the
regional cerebral blood flow (CBF)
around the haematoma in the frontal
lobe; blood flow to remaining parts
of the brain was normal. Damage to
the right frontal lobes of these pa-
tients was confirmed as being the
cause of the unilateral spatial neglect
in accordance with the results of
CBF studies.
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Introduction

Unilateral spatial neglect occurs when a patient disregards
objects existing in the contralateral hemispace. This
symptom is usually associated with lesions in parieto-oc-
cipital lobes of the non-dominant hemisphere [5], but
rarely involves lesions in the frontal lobe [2-4, 6, 7, 10,
13], thalamus [8, 15], putamen [11], or left hemisphere
[9]. Heilman and Valenstein [4] reported six cases of uni-
lateral spatial neglect associated with frontal lobe lesions,
naming the syndrome ‘‘“frontal lobe neglect”. However,
the causative lesions of the unilateral spatial neglect in
their patients could not be precisely identified since their
series was studied before the introduction of computed to-
mography (CT). Damasio et al. [3] reported five patients
with frontal lobe neglect, two of whom demonstrated le-
sions in their basal ganglia and the other three manifesting
left frontal lobe lesions. Meanwhile, Vallar and Perani
[14] failed to demonstrate unilateral spatial neglect in 110
patients with right hemispheric strokes confined to the
frontal lobe. Therefore, they suggested that frontal lobe
neglect was a rare condition.

Unilateral spatial neglect is also thought to reflect a
disturbance in the spatial distribution of directed attention
[12]. Proposed mechanisms for unilateral spatial neglect
include impairments of spatial processing, selective atten-
tion, mental representation, and awareness and/or premo-
tor planning. However, the precise nature of such lesions
and underlying mechanisms remains matter of debate. We
describe two patients who each demonstrated unilateral
spatial neglect caused by a right frontal lobe lesion.

Case reports
Case 1

A 64-year-old, right handed man, with an educational history of 12
years was admitted to our hospital on 19 July 1994, the day fol-
lowing a closed head injury. CT demonstrated a right, unilateral,
frontal haemorrhagic contusion.

On admission, he was unconscious, responding only to painful
stimuli, and demonstrated a left hemiparesis (Glasgow Coma Scale
score: 11). He rapidly regained his normal level of consciousness
within 24 h with conservative treatment. He had full visual fields
by confrontational testing, as well as normal extraocular move-
ments, but manifested a mild left hemiparesis. Perception of pain,
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Line bisection task

{Model} Figure copying

Fig.1 Unilateral spatial neglect seen in some neuropsychological
tasks

light touch, vibration, proprioception, graphaesthesia, and stereog-
nosis was intact.

Neuropsychological examination

The patient was disoriented with respect to time and place, and his
total score on the Mini-Mental State Examination was 17/30; word
fluency (animal naming) was 5/min, and his digit span retention
was 6 for forward recall and 3 for reverse recall. On the WAIS-R,
his verbal intelligence quotient (IQ) was 85 and his performance

Fig.2 A CT scan showing a right, frontal haemorrhagic contusion
surrounded by oedema

1Q was below the limit of assessment with this test. Raven’s
coloured progressive matrices score was 11/36.

Unilateral spatial neglect of his left side was demonstrated on
line bisection and figure copying tests (Fig. 1). An exploratory-mo-
tor neglect of his left side was noted by the exploratory-motor task;
he was asked to move the 16 marbles on a board (43 X 34 c¢cm) to
the right edge and off using his right hand with eyes closed. On a
perceptual-sensory task, extinction due to bilateral simultaneous
stimulation was observed for all visual, auditory and tactile modal-
ities. Aphasia, ideomotor apraxia, ideational apraxia and anosog-
nosia were not observed, but there was severe motor impersistence.

CT revealed a right, frontal haemorrhagic contusion sur-
rounded by oedema (Fig.2). A ®Tc-hexamethyl-propylene-
oxime (HM-PAO) single photon emission CT (SPECT) study was
performed that same week, revealing a decrease in the regional
cerebral blood flow around the haematoma in the frontal lobe (Fig.
3a).

Clinical course

The patient’s left hemiparesis resolved within several days of its
onset. Disorientation to time and place and task evidence of unilat-
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Fig.3 a "Tc-hexamethyl-propylene-oxime (HM-PAO) single pho-
ton emission CT (SPECT), performed in the first week after the in-
jury, shows a decrease in the regional cerebral blood flow around
the haematoma in the frontal lobe. b SPECT 3 weeks following the
injury shows improvement in regional cerebral blood flow to the
frontal lobe around the haematoma
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eral spatial neglect also decreased in the 3 weeks following the in-
jury, with improvement in regional cerebral blood flow to the
frontal lobe around the site of the haematoma (Fig.3b).

Case 2

A 64-year-old, right-handed man, with an educational history of 12
years, was admitted to our hospital on 5 September 1994, suffering
from a cerebral contusion sustained in a traffic accident on 2 Sep-
tember. CT demonstrated a right, unilateral, frontal haemorrhagic
contusion.

On admission, he was somnolent (Glasgow Coma Scale score:
13) without motor paresis. He underwent a craniotomy for evacu-
ation of the haematoma, and rapidly regained his normal level of
consciousness a few days following the operation. He had full vi-
sual fields by confrontational testing, normal extraocular move-
ments, and no paresis. Perception to pain, light touch, vibration,
proprioception, graphaesthesia, and stereognosis was intact.

Neuropsychological examination

The patient was disoriented with respect to time and place, and an-
terograde amnesia and confabulation were observed. His score on
the Mini-Mental State Examination was 14/30; word fluency was
1/min and digit span retention was 5 for forward and 2 for reverse
recall. His Raven’s coloured progressive matrices score was 3/36.

Unilateral spatial neglect on the left side was demonstrated on
line bisection, line cancellation and figure-copying tests (Fig.4).

Line bisection task
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Fig.4 Unilateral spatial neglect seen in some neuropsychological
tasks
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Fig.5 A CT scan following craniotomy shows a right, frontal,
haemorrhagic contusion surrounded by oedema (one month after
surgery)

. -
-
A o v
a
| i »
. ‘ w
b
Fig.6 a HM-PAO SPECT in the first week after injury shows a
decrease in the regional cerebral blood flow to the frontal lobe
around the haematoma. b SPECT 4 weeks following the injury re-

veales increasing regional cerebral blood flow to the frontal lobe
around the haematoma
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An exploratory-motor neglect of his left side was noted when the
patient performed an exploratory-motor task with his eyes closed.
On a perceptual-sensory task, extinction phenomenon due to bilat-
eral simultaneous stimulation was observed in all visual, auditory
and tactile modalities. Aphasia, ideomotor apraxia, ideational
apraxia and anosognosia were not observed, but there was severe
motor impersistence.

CT revealed a right, frontal, haemorrhagic contusion surrounded
by oedema (Fig.5). A HM-PAO SPECT study was performed that
same week, revealing a decrease in the regional cerebral blood flow
to the frontal lobe around the haematoma (Fig. 6 a).

Clinical course

The patient’s disorientation to time and place, anterograde amnesia
and confabulation resolved within several weeks of their onset. A
subsequent score on the Mini-Mental State Examination was
23/30; word fluency was 5/min and digit span retention was 5 for
forward and 2 for reverse recall. His Raven’s coloured progressive
matrices score improved to 15/36. His performance on all tasks
demonstrating unilateral spatial neglect improved in the 4 weeks
following the injury, with increased regional cerebral blood flow
to the frontal lobe around the site of the haematoma (Fig. 6b).

Discussion

Imamura and Uemura [6] have proposed several aetiolog-
ical conditions for unilateral spatial neglect: (1) the lesion
extends to the basal ganglia; (2) the lesion involves the
occipital lobe as well as the frontal lobe; or (3) the sub-
cortical lesion in the frontal lobe is extensive. In each of
our patients, an extensive subcortical lesion was noted in
the frontal lobe, but it did not involve the parieto-occipital
lobe or the basal ganglia. Vallar et al. [15] have examined
functional lesions in two patients with unilateral spatial
neglect and subcortical vascular lesions using SPECT;
they suggested that the right fronto-temporo-parietal cor-
tex could have been the site of the causative lesion in
these cases. However, we did not find a reduction of cere-
bral blood flow in the parieto-occipital junctions of our
patients, even when the frontal lobe neglect was being ob-
served. Therefore, we propose that the neglect was caused
by a single lesion confined to the frontal lobe.
Concerning the mechanism of frontal lobe neglect due
to subcortical lesions, Heilman et al. [5] have hypothe-
sized that the increase in local pressure on the surrounding
tissue caused by such lesions produces disconnection of
the nerve fibres projecting to the cortex and or damage to
the subcortical structures. Based on physiological and

anatomical findings in patients with unilateral spatial ne-
glect, Mesulam [13] has described four cerebral regions
that form a cortical network for directed attention. Ac-
cording to his review, the posterior parietal component in-
tegrates sensory inputs from the contralateral space and
provides a sensory map; the limbic component in the cin-
gulate gyrus plays a central role in providing motivation
against the contralateral space; the frontal component inte-
grates outputs relating to the start of movements and inhi-
bition; and the reticular component provides the underly-
ing level of arousal and vigilance observed in the above
three regions. Clinically, unilateral spatial neglect associ-
ated with a frontal lobe lesion is characterized by the difer-
ent modalities of neglect, such that the symptoms are mild
and resolve early in most cases [6]. Binder et al. [1] indi-
cated that the combination of abnormal cancellation and
normal line bisection was always associated with a frontal
or basal ganglia localization. Our two patients also showed
severe unilateral spatial neglect on cancellation task and
figure copying, yet showed minimal lateral shift on line bi-
section. Daffner et al. [2] reported a patient with unilateral
spatial neglect resulting from two different strokes, one of
which occurred in the right frontal lobe and the other in the
right parietal lobe. This patient demonstrated dissociation
between his exploratory-motor and perceptual-sensory ne-
glect. Liu et al. [7] compared two patients with unilateral
spatial neglect, one with a right parietal lesion and the
other with a right frontal lesion; they observed that the ne-
glect in the former was more prominent during perceptual-
sensory tasks, while that in the latter was more prominent
during exploratory-motor tasks.

In the early stages of their conditions, our patients
demonstrated mild, unilateral spatial neglect with a combi-
nation of an exploratory-motor and a perceptual-sensory ne-
glect; both of these manifestations resolved later. However,
we could not determine any qualitative differences between
these conditions because of their simultaneous resolutions.
The regional CBF in the frontal lobe around the haematoma
appeared to be improved on follow-up SPECT associated
with recovery from the frontal lobe neglect.

We have reported two cases of unilateral spatial neglect
caused by frontal lobe contusions, and have analysed its un-
derlying mechanism using cerebral blood flow studies. The
contusions were confined to the right frontal lobes on both
CT and SPECT. We conclude that unilateral spatial neglect
can be caused by isolated frontal lesions.
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