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NOTICE

British Neurosurgery Research Group
Meeting
The fourth British Neurosurgery Research
Group Meeting will be held in Newcastle on
20-21 March 1997.
For further information contact: Professor A
David Mendelow, Newcastle General
Hospital, Regional Neurosciences Centre,
Westgate Road, Newcastle-upon-Tyne, NE4
6BE, UK.

MATTERS
ARISING

Impaired procedural learning after
damage to the left supplementary motor
area

Ackermann et al have recently reported on
procedural learning in a patient with a lesion
of the left mesiofrontal cortex. The patient
had no deficit when tracking a visual target
by his right hand. However, the patient's
performance was severely impaired in a mir-
rored tracking task. It was concluded that
the finding confirms "previous PET results
(the reader is referred to studies by Seitz et
al2 and Grafton et al I) indicating the supple-
mentary motor area to be a part of circuits
mediating visuomotor skill acquisition."

In the study of Seitz et al2 subjects were
taught a sequence of finger to digit opposi-
tions before PET. PET was performed dur-
ing initial learning of the sequence,
advanced learning, and during skilled per-
formance. They found activation of the sup-
plementary motor area during initial
learning as well as during skilled perfor-
mance and no evidence for a specific inolve-
ment of the supplementary motor area in
motor learning. Grafton et a13 employed a

pursuit rotor task. Activation in the posterior
part of the supplementary motor area was
found to increase with the level of skilled
performance. There was no indication of a
role of the supplementary motor area in
motor learning. Furthermore, the task of
Grafton et al3 corresponded to the control
task of Ackermann et al I in which the
patient's performance was not impaired.
The notion that these two PET studies indi-
cate "the supplementary motor area to be
part of circuits mediating visuomotor skill
acquisition" (Ackermann et al') seems not
to be clear.

There are studies on visuomotor learning
to which Ackermann et al do not refer.
Lang et al14have studied brain potentials
when subjects learned to track a visual
target in a mirror reversed way. Brain
potentials were more negative in frontolat-
eral and frontomesial recordings with the
learning task than with a control task (non-
inverse visual tracking). The functional
relevance of this finding was shown by
demonstrating intersubject correlations
between additional frontal negativity and the
success of motor learning. This result was
confirmed in subsequent studies.56 The later
study6 employed two independent tech-

niques of functional brain imaging, brain
potentials and regional cerebral blood flow
(rCBF) measurements by SPECT. With
motor learning (compared with the control
task) there was a significant increase of
rCBF in the frontomesial cortex, the middle
frontal gyrus (of either hemisphere), basal
ganglia, and cerebellum. More recently,
Kornhuber et a178 have studied visuomotor
learning in 53 patients with chronic frontal
lobe lesions. These patients performed a
mirror reversed tracking task with non-
inverted tracking as a control. Out of 53
patients 16 showed impaired motor learning.
The critical region was in the transition zone
between the supplementary motor area and
the anterior portion of the cingulate gryus of
both hemispheres.
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Ackermann et al reply:
With regard to the comments by Lang and
Kornhuber on our paper':

(1) Both PET studies referred to in our
paper report activation of the supplementary
motor area during acquisition of a new
motor task (early motor learning). The fact
that there was also supplementary motor
area activation during "skilled performance"
does not argue against a role for the supple-
mentary motor area in motor learning. Even
if the new movement sequence could be exe-
cuted reasonably well at the end of the test-
ing session, there may still be room for
further improvement and therefore for fur-
ther learning while subjects execute the task.
For example, in motor conditioning subjects
may reach an asymptote during a one hour
learning session, but still show further learn-
ing in subsequent training sessions after
intervals of hours or days.

(2) We are well aware that motor learning
has been studied extensively using electro-
physiological as well as SPECT technology,
and we agree that the papers by Lang and
Kornhuber are important in this regard.
However, an exhaustive review of this litera-
ture is clearly beyond the scope of a short
report, and therefore we concentrated on
representative studies based on the latest
technology-that is, PET.
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The pathway possibly responsible for
the occurrence of isolated lateropulsion
ofthe trunk

Bertholon et al recently described a patient
with a lesion in the medial part of the cere-
bellar peduncle presenting with isolated
body lateropulsion to the side of the lesion.'
I had previously reported a case with a simi-
lar clinical picture and reviewed the medical
literature.2 The lesion in my patient involved
the white matter in the inferior portion of
the ipsilateral cerebellar hemisphere, possi-
bly in the territory of the lateral branch of
the posterior inferior cerebellar artery
(lPICA). Spinocerebellar, cuneocerebellar,
reticulocerebellar, and olivocerebellar fibres
run in the inferior cerebellar peduncle. The
topographical localisation of each fibre sys-
tem within the inferior cerebellar peduncle
has not been fully clarified.3 I assume that
the fibres in the lesions of both the patient of
Bertholon et al and my patient may be the
fibres that mediate the same function in bal-
ancing, stance, and gait, and the destination
of these fibres may be the neurons located in
the paravermian region of the inferior cere-
bellar hemisphere.

Lesions involving other parts of the cere-
bellum or brainstem may produce signs of
lateropulsion; however, they are usually
associated with additional neurological
deficits. Amarenco et al reported several
patients with lesions in the medial branch of
the PICA (mPICA); most of the patients
with lateropulsion were associated with ver-
tigo.4 However, in their patients, lateropul-
sion of the trunk persisted longer than other
signs and eventually became "isolated".
Together with the findings in my patient,
this suggests that fibres mediating balance
may pass through the territory of the
mPICA and reach the territory of the lPICA.
Separation between the fibres mediating bal-
ance and the more medially placed fibres
mediating vestibular function should occur
so that an "isolated" neurological deficit
becomes possible. Indeed, in the cat, pri-
mary vestibular fibres end mainly in the floc-
culus and nodulus, whereas fibres in the
dorsal spinocerebellar tract end more later-
ally, in the intermediate zone.56 The
assumption that selective lesion of the dorsal
spinocerebellar tract produces signs of "iso-
lated lateropulsion of the trunk" in humans
awaits proof.
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