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Abstract

We report a 72-year-old right-handed man who showed
an ‘apraxia of tool use’ after a cerebral infarct in the terri-
tory of the left middle cerebral artery. His apraxia of tool
use was characterized by a clear dissociation between
the inability to use a single tool and the ability to use
plural tools. Most of the errors occurred in selecting an
appropriate target where a tool is expected to be applied.
Detailed examinations confirmed that his conceptual
knowledge of tool use was well preserved. Furthermore,
when a target of a tool was provided as a cue, he used a
single tool correctly. These results suggest that his
inability to use a single tool originated from his inability

to evoke a target image from an actual tool.
Copyright© 2000 S. Karger AG, Basel

Introduction

Behavioral impairment of tool use has been either clas-
sified into ideational apraxia or ideomotor apraxia. For
instance, some researchers included impairment of single
tool use in ideomotor apraxia, reserving the term idea-

tional apraxia only for impairment of tool use involving
plural items [1-3]. Others included impairment involving
any tool use into the category of ideational apraxia [4, 5].
In this report, we would like to use the descriptive term of
‘apraxia of tool use’ for behavioral impairment involving
tool use to avoid confusion.

Many theories have been proposed as to the pathologi-
cal mechanisms of apraxia of tool use. Poeck and Lehm-
kuhl [1-3] argued that it is a manifestation of a disruption
of the space-time plan about an action involving a series
of tools which is akin to the original theory of Liepmann
[6, 7]. De Renzi and Lucchelli [5] believed that it is an
amnesia of tool usage in the tradition of Morlass, while
Ochipa et al. [8-10] proposed it to be caused by a loss of
knowledge about tool use.

We recently encountered a rare case of apraxia of tool
use in which the ability to demonstrate the use of a single
tool was impaired, while the ability to perform a more
complicated action involving a series of tools was pre-
served. To our knowledge, no such dissociation of tool use
has been clearly described before. We performed detailed
examinations on this patient and reached a conclusion
that the disorder was limited to a rather circumscribed
process in the cognitive chain of tool use realization.
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Fig. 1. Axial T,-weighted MRI scan of the brain (3 months after the onset).

Case Report

A 72-year-old man with a 6th-grade education was admitted to
the Rehabilitation Department of the Tohoku University Hospital.
He was right-handed with an Edinburgh Handedness Inventory [11]
score of 100. Two months prior to the admission, he had collapsed at
a lavatory at night and was carried to his bed. Next morning he was
found to be confused, and was admitted to a nearby hospital. A brain
CT scan revealed an infarction in the left temporoparietal region.
There was no motor weakness. He showed Wernicke’s aphasia, right
unilateral spatial neglect and difficulty in the use of tools. He was
discharged from the hospital 1 month after the onset. One month
later, he was admitted to our hospital for rehabilitation.

Neurological examination revealed him to be alert and coopera-
tive. Ocular movement was full, but smooth pursuit was saccadic.
The other cranial nerve functions including visual field were intact.
He showed no motor weakness or abnormality of muscle tone on
either side of the body. Neither involuntary movement nor cerebellar
sign was observed. Deep tendon reflexes were symmetrical, and no
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pathological reflexes were present. Sensory functions were not prop-
erly examined because of his poor comprehension, but seemed to be
grossly intact.

Neuroradiological Examination

A brain MRI performed 3 months after the onset revealed an
infarct in the territory of the left middle cerebral artery involving the
posterior portion of the superior and middle temporal gyrus, and the
inferior part of the supramarginal, angular and lateral occipital gyri
(fig. 1). Blood flow measured by !23I-IMP single photon emission
tomography showed a decrease in blood flow in the left temporal,
occipital and parietal lobes.

Neuropsychological Assessments

He showed a typical Wernicke’s aphasia. Figure 2 shows his per-
formance on the Japanese version of the Western Aphasia Battery
[12]. He spoke fluently with a wealth of paraphasias. Articulation and
prosody were normal. Naming and repetition were severely im-
paired. Errors in naming and repetition were mostly constituted of
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Fig. 2. Patient’s profile on the Western
Aphasia Battery (3 months after the onset).

perseveration and verbal paraphasias. His comprehension of spoken
language was poor. He could read aloud only his name and address.
He could not write any letters except his name.

He also showed acalculia, mild right unilateral spatial neglect and
constructional disability. Because of his difficulty in comprehension
of spoken language, apraxia was evaluated by imitation and tool use.
He could correctly imitate the examiner’s symbolic gestures and
meaningless finger patterns with either hand. He was also able to
imitate tool use pantomimes with either hand correctly. However, he
could not use actual single tools appropriately. For instance, he
showed difficulty in manipulating a comb, a pair of scissors, a tooth
brush or a bottle opener. Neither could he demonstrate by pantom-
ime how these tools were used. This was all the more surprising
because he correctly performed an action when a series of objects
were presented. Thus, he could make tea using a cup, a tea canister, a
teapot and a thermos bottle, light a candle using a candle, a candle
stand and a match box, or prepare a mail using a paste, an envelope, a
sheet of letter paper and a stamp. In his daily life, he hardly had any
difficulty in the use of tools.

To sum up, 3 months after the onset, the patient exhibited Wer-
nicke’s aphasia, constructional impairment, mild right unilateral
spatial neglect and apraxia of tool use.
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Experimental Investigations

The surprising feature of his apraxia of tool use was that he could
perform an action involving a series of tools, but could not demon-
strate the use of a single tool. We tried to clarify the nature of this
unique difficulty with further tests.

Judgment on Tool Use

In order to exclude a possibility that he could not use single tools
because he had an impairment of general knowledge, we evaluated
his knowledge about tool use.

We prepared two sets of single tools. One included 5 items: a
comb, pair of glasses, tooth brush, razor and cup, which are used on
the body or toward the body. The other also included 5 items: a pair
of scissors, saw, bottle opener, pencil and hammer, which are used on
an object away from the body. In this report, we call the former ‘to
body’ tool, and the latter ‘to object’ tool.

The examiner performed actions with a tool in 4 different ways:
(1) correct action applied to a correct target, (2) correct action applied
to an incorrect target, (3) incorrect action applied to a correct target,
(4) incorrect action applied to an incorrect target. For instance, (1) a
comb was applied to the head for combing, (2) it was used as a comb
on the examiner’s opposite hand, (3) it was used like a hammer on the
examiner’s hair, and (4) it was used like a hammer on the desk.
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Table 1. Patient’s performance of single

tool use Part of a Way of Locusofa  Way of Total
tool held holding target for manipulation
a tool of a tool

To body tool
Comb S/5 5/5 0/5 2/5 12/20
Glasses 5 5 5 5 20
Tooth brush 3 2 5 5 15
Razor 4 4 4 5 17
Cup 5 5 5 5 20
Total 22/25 21725 19/25 22/25 84/100
To object tool
Scissors 4/5 4/5 0/5 3/5 11/20
Saw 4 4 0 0 8
Bottle opener 4 1 0 0 5
Pencil 5 5 5 5 20
Hammer 5 5 4 5 19
Total 22/25 19/25 9/25 13/25 63/100

Presentations were randomized across objects and the patient
was asked to judge whether a shown action was correct or incorrect.
To avoid errors stemming from his aphasia, we prepared a sheet of
paper with a circle and a cross drawn on it. He answered by pointing
either to a circle (correct) or a cross (incorrect). For all 10 tools tested,
his judgment was perfect suggesting he preserved good knowledge
about tool use.

Analysis of Single Tool Use

We then performed a detailed analysis of his actual use of the 10
tools. We asked him to demonstrate the use of a tool which was
placed on the desk. One tool was presented at a time. No conditions
were set for its use. He could use it freely with either hand or with
both hands. The performance was videotaped with his permission for
later analysis by independent judges.

Five judges who were unfamiliar with the patient participated in
the evaluation. Analysis of performance was focused on 4 aspects, i.e.
the part of a tool he held, his way of holding it, the locus of the target
where he applied it, and his way of its manipulation. For these 4
aspects, the judges scored either point 1 (adequate) or O (inadequate).
Thus, for each aspect of a tool use, when all 5 judges evaluated it as
appropriate, the patient’s score would be 5 points. When all agreed
that his use of a tool was appropriate for all 4 aspects, he would
score 20.

The results are summarized in table 1. His use of a pair of glasses,
cup, pencil and hammer were judged to be correct. The total score
shows that his performance with to body tools was generally better
than with to object tools. Concerning individual parts of an action,
his performance was poor in the way of holding with the tooth brush
and bottle opener, for which he scored less than 2, in locus of target
with comb, scissors, saw and bottle opener, and in manipulation with
comb, saw and bottle opener.

The worst aspect was in applying a tool to a correct target. Thus,
among to body tools, he could not apply the comb to the hair. He
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applied it on his cheek. Among to object tools, he applied the scissors
on his left hand. For a saw, he applied it on the face. He manipulated
the bottle opener in midair with ambiguous movement. He could not
pretend to use these to object tools on an imagined correct target, or,
in other words, could not apply them into the void and used instead
his body as target place.

When Information about the Target Object Is Provided,

Does His Single Tool Use Improve?

Since his use of single to object tools was tested without providing
acue about their target, we then examined whether he could use them
correctly if information about the target was presented. Thus, when
he was asked to use a tool, its target object was visually shown simul-
taneously. He was not allowed to touch the target. For instance, if the
tool to be used was a pair of scissors, a sheet of paper was also
shown.

He used all 5 tools correctly under this condition.

How Constant Were These Errors?

Because of the limit of the patient’s hospital stay, the above test
was not repeated, nor were more items tested in a systematic way.
However, in descriptive terms, he was also unable to demonstrate the
use of a spoon, a glass (to body tools), a key and a stapler (to object
tools). Repeated tests at the bedside always revealed his difficulties in
the use of single tools. Comb and scissors were always difficult. The
hammer that had happened to be used correctly in the formal test was
also a perplexing object for him. He often brought it to the face or to
the other hand.

How Unique Was the Case?

We performed a systematic apraxia test on 30 patients with brain
damage who were admitted to the Rehabilitation Department of the
Tohoku University Hospital. Among them, 13 cases showed some
difficulties in the use of both single and plural tools. Among these 13
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cases, there were 3 cases who showed selective difficulty in using sin-
gle tools without associated difficulties in using plural tools as well as
in imitating meaningless finger patterns or symbolic gestures. Of the
3 difficulty in 1 case was mostly attributable to mulimodal agnosia
and in an other to motor implementation of holding. Only the third
one, which is the present case, showed the unique feature described
above.

Discussion

The present case showed several interesting features in
tool use. First, he had more difficulty in demonstrating an
action involving a single tool than in demonstrating an
action involving a series of tools. Second, the difficulty of
the single tool use was mot prominent at the stage when
the tool was applied to a target. Third, this difficulty was
related to the fact that the target of tool use was not avail-
able. When information about the target was provided,
his performance improved. Dissociation between to body
tools, which were used more correctly, and to object tools,
which were used less correctly, was probably more appar-
ent than real, since with to body tools, targets are always
available, although he could not see them directly. These
results suggest that the most prominent and interesting
portion of the disorder of the present case was a failure to
demonstrate the correct use of a tool when an information
about its target object was not available, although we
admit that other components must also have contributed
to his apraxia of tool use.

Can this unique difficulty be explained by his Wer-
nicke’s aphasia? Although he had difficulty in compre-
hending spoken language, he showed no difficulty at all in
understanding the nature of tasks administered to him. He
used serial objects quite well, and he demonstrated the use
of some of the target objects appropriately, reflecting his
good comprehension. Generally speaking, most of Wer-
nicke’s aphasics are quite good in demonstrating the use of
the tool whose name he could not produce or understand.

Was he confused? Our patient’s general attitude during
test sessions was relaxed, attentive and cooperative, with-
out showing any behavioral signs of confusion. Mild con-
fusion may produce a difficulty in handling a series of
objects [13], but not single ones selectively.

Could his right unilateral spatial neglect be a cause of
this disorder? His right unilateral spatial neglect was very
mild and only detected in the line bisection test. No
behavioral disorder related with the hemineglect was
observed. Furthermore, as is well established in clinical
neuropsychology, unilateral spatial neglect is not related
with difficulty of single tool use [14]. It may cause a diffi-
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culty in using a tool in the affected space, but the very
ability to use it is not affected. Some cases of unilateral
spatial neglect may present difficulty in copying a mean-
ingless finger pattern neglecting the affected side [15],
which was not observed in the present case.

Ochipa et al. [8] reported an interesting case with diffi-
culty to use actual objects. The patient could not match
tools with the objects on which they are used. On the sur-
face, our patient’s deficit looks similar. However, unlike
their patient, our patient’s performance improved when a
target was shown along with a tool, clearly demonstrating
that he could associate tools with objects when they were
shown to him. With our patient, the failure was not the
association between tool and object, but evoking a target
image from a tool. De Renzi and Lucchelli [5] proposed to
call apraxia for tool use ‘amnesia of usage’, because they
believed that the core deficit in this type of apraxia is a
failure to activate the memories of actions. The idea is
very attractive, but cannot be applied to the present
patient. Here, the deficit is much narrower and limited
only to evoking a target for a particular tool. What our
patient could not evoke was not an action, but a target
image of the action.

The present case never had difficulty in daily life. As is
well known, automatico-voluntary dissociation is often
observed in apraxia. A typical patient cannot perform a
required action in response to a command, but has no dif-
ficulty in realizing the same action in natural settings [16].
This dissociation in cases of apraxia for object use was
first described by Liepmann [from 17]. Thus, his patient
failed to demonstrate the use of tools to command, but
showed no impairment in the spontaneous use of the tools
in everyday life. This dissociation may be partly ex-
plained by the abundant presence of additional informa-
tion which can be used as cues in natural setting. Better
performance with plural objects and improved perfor-
mance with presentation of a target object in the present
case indicates the importance of the availability of cues
for normal action.

Where can we find the pathological brain substrate for
the failure to evoke a target image from the tool? Unfortu-
nately, the lesion of the present case was too broad to
zoom in.

Generally speaking, apraxia of tool use has been relat-
ed to lesions in the left hemisphere, especially in the left
temporal and inferior parietal lobes for right-handed per-
sons [18, 19]. Our patient also had a lesion involving the
wide area of the left superior and middle temporal gyri
extending into most part of the supramarginal and angu-
lar gyri.
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Ochipa et al. [8-10] studied many cases with loss of
conceptual knowledge of tool use, i.e. conceptual apraxia.
Their first case, who was left-handed [8], suffered from an
infarction in the territory of the right middle cerebral
artery involving the frontal, inferior parietal and superior
temporal lobes. Other cases in their study include cases of
Alzheimer’s disease with inevitable diffuse lesions. In
their later study, they concluded that conceptual praxis
representations are stored in the left hemisphere without
having been able to establish a specific area in the hemi-
sphere [18].

On the other hand, a series of neuroimaging studies for
brain-damaged patients and normals have shown that the

left temporoparietooccipital junction area is related to
processing information about names and concept of tools
[20, 21]. Along with our data, it can at least be said that
this area plays some role in certain aspects of cognitive
processes involved in tool use.
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