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and Down's syndrome cases, data from all
cases were pooled for analysis. The number
of tangles in the aqueous homogenates var-
ied enormously from brain to brain (range
14-325, median 102/mg wet weight) and
were not related to age, sex, duration of
dementia or post-mortem interval. For each
brain the number of tangles after extraction
with SDS or NaOH was expressed as a per-
centage of the number of tangles in the
aqueous (control) homogenate. The per-
centage of tangles insoluble in 1% SDS (57
± 25%, mean + SD), 5% SDS (43 + 17%)
and 0-2 M NaOH (37 + 22%) was not
significantly related to age, sex, or post-
mortem interval. There was, however, a
significant negative correlation (r = - 057,
p < 0 02) between the percentage of tangles
insoluble in 1% SDS and duration of
dementia: that is, tangle solubility in 1%
SDS increased with increasing duration of
dementia (fig). This relationship was also
significant (r = - 0-62, p < 005) when
only the Alzheimer-type dementia cases
were considered. Duration of dementia was
not significantly correlated with the per-
centage of tangles insoluble in 5% SDS or
0 2 M NaOH. Plaque cores were essentially
insoluble in all three agents.
A wide variation in tangle counts between

Alzheimer-type dementia brains has been
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Matters arising

Limb apraxia in patients with damage
confined to the left basal ganglia and
thalamus

Sir: We read with interest the important
paper by De Renzi et al' on limb apraxia
caused by a left basal ganglia and thalamic
lesion. In a previous publication2 we des-
cribed in detail four cases of moderate/
severe apraxia caused by small left subcor-
tical strokes. In our series involvement of the
basal ganglia was not a prominent finding.
Instead the lesions appeared on the higher
CT cuts, lateral to the body of the lateral
ventricles, involving the periventricular
white matter. Lesions in this location dam-
age both longitudinal white matter tracts
(superior occipito frontal and superior
longitudinal fasciculus) and the anterior cal-
losal radiations. In De Renzi et ars cases 2

and 3, CT scans showed infarcts involving
the white matter adjacent to the left
ventricle. In case 4 the lesion also extended
to upper CT slices, while in both hae-
morrhagic cases 1 and 5, longitudinal white
matter tracts might be functionally dis-
turbed by edema and pressure from the hae-
matoma. Damage to the periventricular
white matter causes apraxia by discon-
necting the parietal from the frontal lobe
and preventing visuokinaesthetic motor pat-
terns from the parietal lobe from con-
tributing to the premotor cortex in pro-
gramming correct movements.

This comment does not imply denying a
role to the basal ganglia on the execution of
learned movements. In fact they are also
important in gesture recognition,3 sug-
gesting that spatio-temporal engrams of
common and over-learned gestures may be
stored on the basal ganglia.

JOSE M FERRO
Neurobehavioral Unit,

Centro de Estudos Egas Moniz,
Department ofNeurology,

Hospital Santa Maria,
Lisboa,

Portugal
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De Renzi et al reply:
We agree with Dr Ferro's claim that white
matter damage may cause apraxia by inter-
rupting the tracts linking the posterior
regions of the brain with the premotor cor-
tex. We doubt, however, that this was the
case in our patients. As indicated by
Dejerine,' (figs 219-23), the arcuate fascicle
runs above the level at which our CT scan
upper cut was taken and is located between
the external and the extreme capsule in the
white matter underlying the sylvian oper-
culum, namely, more laterally with respect
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