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LETTERS TO
THE EDITOR

A simple model to explain the motor
fluctuations seen in Parkinson's disease

Confusion and controversy surround the
cause of motor fluctuations in Parkinson's
disease. Loss of dopamine storage capacity
is the widely accepted explanation. The
paper by Rodriguez et al' has finally dis-
proved this popular hypothesis. The motor
responses for apomorphine and levodopa
are identical. Apomorphine is not biotrans-
formed to be active or stored in the brain
excluding change in the storage capacity as

the explanation. Neither are there, in this
study, any significant differences in the
motor responses of new patients and
patients treated with levodopa, eliminating
any change in pharmacodynamics or

pharmokinetics as the explanation.
Fabbrini et a12 and Bravi et al,3 however,

have shown that the duration of motor
response from "on" to "off" for levodopa
and apomorphine respectively is shorter in
patients with motor fluctuations. Because of
this they have concluded that postjunctional
mechanisms possibly due to treatment are

responsible for the motor fluctuations in
Parkinson's disease.

I think that this conclusion is incorrect. I
suggest an altemative explanation based on

the following model, which satisfactorily
explains the changes in motor performance
with progression of Parkinson's disease.
The model shows that these changes are

directly determined by the severity of the
dopaminergic deficit, about which there is
no disagreement. It requires no change in
the pharmacology of the response to lev-
odopa, no change in storage with disease
duration and progression, and no postjunc-
tional changes to explain the phenomena.
The figure represents two stages of

Parkinson's disease; early stable response

and end of dose deterioration. It assumes a

constant amplitude and duration of central
dopaminergic stimulation due to a fixed
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dose of levodopa throughout the course of
the disease. This is entirely dependent on
the plasma concentration of levodopa with
no storage of dopamine. A threshold of cen-
tral dopaminergic stimulation for "on" is
assumed as this corresponds to clinical expe-
rience. Variable amounts of motor response
above this threshold are represented. This
may be clinically apparent in some patients
who get a better "on" with a larger dose; in
others with early disease it may be "con-
cealed" because the dose of levodopa is suf-
ficient to achieve maximum "on". The
amount of central dopaminergic stimulation
varies during this period of stable motor
response due to the short plasma half life of
levodopa, but because in early disease the
amount of dopaminergic stimulation is
always above threshold, wearing off is not
apparent. The levodopa "dose response"
curve remains constant throughout the
course of the illness.

This model explains the observations of
Fabbrini et al,2 Kempster et al,4 and
Rodriguez et al,1 and is able to reconcile
them. It shows an increased amplitude of
motor response with progression of disease.
This is due to the greater difference between
disability "on" and "off" with increasing dis-
ease duration.

There is no change in the total duration
of motor response from "off" to "off", which
Kempster et a14 showed to be the case. It
should be stressed that the duration of
motor response measured in this instance is
from "off" to "off" and not from "on" to
"off".
With disease progression and the develop-

ment of motor fluctuations, there is faster
wearing off from "on". This is due to the
differences in the amount of dopaminergic
stimulation above the threshold. In early dis-
ease this is substantial and "concealed" so
that no wearing off between doses is appar-
ent but with disease progression the amount
of dopaminergic stimulation above the
threshold is less so that wearing off of the
response appears and occurs sooner in those
patients with motor fluctuations. The rate of
wearing off is unchanged, however. This
agrees with the data of Bravi et all shown in
fig 2 of their paper in which the slopes of the
wearing off from uncomplicated patients,
wearing off, and on-off fluctuators are iden-
tical. The model also explains the asymmet-
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Two stages of Parkinson's disease: stable response and end of dose deterioration. The "dose response"
curve of dopaminergic stimulation is unchanged but starts from a lower baseline due to disease
progression.

ric motor responses shown by Rodriguez et
al.' The latency to "on" is longer on the
more affected side because more dopamin-
ergic stimulation is required to reach "on"
and the rate of increase of dopaminergic
stimulation is identical for the two sides.
The more severely affected side switches off
sooner for the same reason that patients with
motor fluctuations wear off before those
with stable responses.
No change in post-synaptic receptor bind-

ing or otherwise is required to explain the
motor fluctuations that inevitably develop in
Parkinson's disease. They are an inevitable
consequence of progression of the dopamin-
ergic deficit and the short half life of lev-
odopa. This model suggests, therefore, that
the duration of levodopa treatment is irrele-
vant to the development of motor fluctua-
tions. This implies that withholding
levodopa for as long as possible may deprive
patients of a period of benefit without com-
plications.
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Severe intraventricular haemorrhage
shown by computed tomography as an
unusual manifestation of Wernicke's
encephalopathy

The most common pattem of presentation
of acute Wemicke's encephalopathy is an
altered conscious state.' The full clinical
triad of Wernicke's encephalopathy (oph-
thalmoplegia, gait ataxia, and abnormal
mental state) is the exception rather than the
rule (Harper et al, 1986, cited in Naidoo et
al l). We report on the case of a non-
alcoholic patient with cancer who was
shown to have Wernicke's encephalopathy
on necropsy. She died of massive periven-
tricular haemorrhage extending intraventric-
ularly, a very uncommon manifestation of
Wernicke's encephalopathy.
A 59 year old non-alcoholic adipose

woman was admitted to the University
Hospital of Gynaecology in an acute, con-
fused state that had developed over two
days. She had had a vaginal hysterectomy
three and a half years previously for cancer
of the endometrium. A local recurrence of
cancer six months later was treated with
radiation therapy. Another tumour recur-
rence two years later required surgery
followed by intermittent combination
chemotherapy (epirubicine, carboplatin, and
cyclophosphamide) for six months. Five
weeks before admission recurrence of cancer
was diagnosed. A low anterior resection of
the rectosigmoid with colorectal anastomosis
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