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Sirs: In a recent report Silveri et al.
[10] described a patient with cerebel-
lar atrophy who had the typical fea-
tures of peripheral dysgraphia [3],
confirming that the cerebellum is in-
volved in cognition [4, 5, 7, 9, 10].
This writing deficit, previously de-
scribed only in subjects with right
supratentorial lesions, is character-
ized by omission and repetition of
strokes and letters and has been re-
lated to a deficit in visual and proprio-
ceptive feedback, or in attention to
feedback, which allows the updating
of graphic motor patterns during se-
quential hand movement [2, 8] The
authors explained the patient’s deficit
by hypothesizing deficient coordina-
tion between hand movement plan-
ning and performance due to a lack
of the cerebellar integration between
supratentorial areas and propriocep-
tive afferent from the skeleton and
muscles.

We describe a 26-year-old right-
handed woman who suffered from
the sudden onset of cerebellar symp-
toms. Magnetic resonance imaging
revealed hemorrhage involving the
vermis and extending into the right
cerebellar hemisphere, the IV ventri-
cle, and to a lesser extent the left
cerebellar hemisphere (Fig.1).

Her score on the Mini-Mental
State Examination was 24/30. Over-
all IQ was 77 (verbal 82, nonverbal
73). Neuropsychological examina-
tion revealed mild memory impair-
ment associated with slight construc-
tional apraxia and reduced word flu-

ency. Signs of peripheral dysgraphia
were detected, such as a moderate
tendency toward downward sloping
lines and strokes, letter omissions,
and repetitions (Fig.2). The patient
was requested to write 189 words
both in cursive and in print script
(Table 1) with her right hand. Writ-
ing was only slightly dysmetric, and
writing speed was normal (0.37 s per
cursive letter, 0.47 s per print letter;
three normal subjects with matched
age and education: 0.39 s per cursive
letter, 0.44 s per print letter). As in
other typical cases of peripheral dys-
graphia, oral spelling was correct; in
other words, the patient was perfect-
ly able to spell the letters forming
single words aloud. No significant
increase in errors was detected when
the patient was requested to write
with her eyes closed. Upper-case
print writing elicited more errors
than lower-case print writing. A few
months later no cerebellar sign was
detected, and results of the neuropsy-
chological examination was fully
normal. Overall IQ was 103 (verbal
107, nonverbal 98).

The patient’s deficit was similar
to that described previously [10] in a
patient who had cerebellar atrophy.
Despite different cerebellar pathol-
ogy (atrophic and diffuse versus vas-

cular and focal) the two cases pre-
sented very similar writing deficits,
confirming the role of the cerebellum
in “high-order” writing control.

Bower [1] hypothesized that
within motor function the cerebellum
does not interact with the motor sys-
tem primarily to produce accurate
movements but as a means of con-
trolling the acquisition of sensory
data. In this patient errors such as
omission and repetition of strokes
and letters during the handwriting
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Fig.1 Brain magnetic resonance imaging

Fig.2 Samples of patient’s writing errors
(arrows)
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process might be interpreted as 
“dynamic state estimator” errors [6]
(for discussion see [7]) due to the
lack of coordination between motor
planning and sensory (propriocep-
tive) afferents from the muscles and
skeleton of the hand that follows the
disconnection between the motor and
premotor cortices (through the corti-
coponto-cerebellar pathway) and the
peripheral afferents (through the
spinocerebellar pathway).

In peripheral dysgraphia the eyes-
closed condition typically produces a
significant worsening of the writing
deficit, suggesting that vision com-
pensates for the proprioceptive de-
ficit. In our patient the eyes-closed
condition did not produce any wors-
ening of the writing performance,
suggesting that she had already lost
visual control of writing. This sug-
gests that at least in some cases a
cerebellar lesion impairs not only the
proprioceptive but also visual control
probably by a limitation of the eye
movements.
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Table 1 Quantitative analysis of patient’s writing errors

Kind of error Print writing Cursive writing

Eyes-open, Eyes-closed, Eyes-open, Eyes-closed,
189 words 11 words 189 words 11 words

Stroke omission 3 2 3 0
Stroke repetition 25 5 16 1
Letter omission 6 0 3 0
Letter repetition 8 0 6 1

Total errors 42 7 28 2


