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MATTERS
ARISING

CSF diversion in CSF fistulae

I read the article on benign intracranial
hypertension as a cause of CSF rhinor-
rhoea, by Clark et al,' with great interest. It
highlighted some of the difficulties associ-
ated with CSF diversion as the sole treat-
ment of CSF dural fistulae. The medical
literature shows that the incidence of symp-
tomatic pneumocephalus in these patients is
17% and the rate of postshunt meningitis is
1 I%.' Cases 1 and 4 of Clark et al showed
that stoppage of CSF rhinorrhoea is not a

guarantee of healing of the underlying dural
rent, because the dura in these patients is
often very thin and the underlying bone is
eroded. The recurrent rate of CSF rhinor-
rhoea after CSF diversion without dural
repair is 42% (table); however, CSF diver-
sion as a secondary procedure for recurrent
CSF leakage has been advocated for many
years3 and seems to be very successful in
allowing healing of the dural repair; it car-

ries very few complications compared to
shunting alone (table).

It seems, therefore, that the most appro-

priate course of action in patients with CSF
fistulae associated with benign intracranial
hypertension is to drain the CSF periopera-
tively to facilitate intracranial dural repair of
the cribriform plate and to continue the
CSF drainage through a lumbar drain post-
operatively for a few days. If the high CSF

pressure persists after operation, a perma-
nent CSF shunt should be inserted before
the CSF leakage recurs.

M S ELJAMEL
Beaumont Hospital,
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P Bullock replies:
I thank Eljamel for his comments on our
paper Benign intracranial hypertension: a
cause of CSF rhinorrhoea. He has in the past
reviewed patients with a CSF leak from a
wide range of aetiologies, and recognised
the difficulties that are often experienced
with lumboperitoneal shunts.
The purpose of presenting our group of

patients with malignant intracranial hyper-
tension who had already undergone a lum-
boperitoneal shunt was to highlight the
difficulties that are unique to a high pres-
sure CSF leak, and warn of the hazards that
may be encountered at craniotomy. To the
best of our knowledge this is the first time
that this group of patients has been
reported, and one would recommend a revi-
sion of Ommaya's original classification of
high pressure CSF leaks to include patients
with benign intracranial hypertension.

PETER BULLOCK
Department ofNeurosurgery,

The Maudsley Hospital,
Denmark Hill, London, UK

Summary ofpooled data on CSF diversion in patients with CSFfistulae

CSF diversion Primary treatment Secondary to dural repair

No of patients 36 35
Recurrent CSF leakage 42% 8-6%
Symptomatic pneumocephalus 17% 8-6%
Postshunt meningitis 11% 2-8%

Hemiballism in Parkinson's disease

Two patients with Parkinson's disease who
developed severe and persistent hemibal-
lism with improvement of parkinsonian
signs were reported independently by
Vidakovic et al I and Inzelberg and Korczyn2
in the August issue of the Journal.'2 They
add to two previously published cases show-
ing the same combination.3 4 Transient
hemichorea-hemiballism was found in up to
5% of patients with Parkinson's disease
treated with stereotaxic surgery and its
severity occasionally gave rise to serious
complications.5 Our own experience with
a large number of monkeys treated
with 1,2,3,6-tetrahydropyridine to induce
parkinsonism and submitted to subthalamo-
tomy indicates that hemichorea-ballism is
actually a common manifestation, despite
which all animals showed considerable
improvement in motor performance in the
dyskinetic arm, confirming the previous
experiences of Bergman et a16 and of Aziz et
al.7 The occurrence of persistent and severe
hemichorea-ballism after placing a lesion in
the subthalamic nucleus (STN) is not, how-

ever, a necessary requirement to achieve
improvement in parkinsonian signs as

shown by the patient reported by Sellal et
al.8 Chorea-ballism results when neuronal
activity in the sensorimotor region of the
globus pallidum medialis(GPm) falls below
a given threshold due to reduction in the
excitatory STN drives. In the parkinsonian
state, the STN-GPm pathway is hyperactive
and the inhibitory afferent activity to the
GPm from the extemal pallidum and the
striatum is reduced, resulting in exaggerated
and abnormal neuronal firing in GPm. It is
very likely that similar changes occur in the
substantia nigra reticulata. Whether or not
severe and permanent dyskinesia will result
after an STN lesion probably depends on

the degree of GPm neuronal activity shift-
ing from a hyperactive (parkinsonism) to a

near normal or hypoactive (chorea-ballism)
state. According to experience with mon-

keys, the possibility of obtaining a

favourable equilibrium and a good thera-
peutic response by subthalamatomy
depends on two major factors: firstly, the
degree of dopaminergic depletion that con-

ditions the severity of parkinsonism and

therefore, the level of GPm hyperactivity;
secondly, the extent of the subthalamic
lesion, which will determine the reduction
in GPm neuronal firing.
The STN is probably the basal ganglia

structure with the greatest capacity to mod-
ify basal ganglia output through its connec-
tions with the GPm, substantia nigra
reticulata, and brain stem reticular for-
mation (pedunculopontine nucleus etc).
The variety of symptoms and signs of
Parkinson's disease suggests the participa-
tion of many basal ganglia output pathways
in the pathophysiology of parkinsonism.
On balance, we think that the data now
available are encouraging for further con-
sideration of the STN as a surgical target in
Parkinson's disease.9
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Inzelberg and Korczyn reply:
We thank Obeso et al for their comments on
our communication. The patient described
by us' had been parkinsonian for several
years before developing a spontaneous
haemorrhage into the subthalamic nucleus.
Figure 1 shows the CT demonstrating the
lesion (because of a printing error, a differ-
ent figure appeared with our report).

Obeso et al correctly emphasise the
central role of the subthalamic nucleus,
which is strategically placed to modulate the
output of the basal ganglia. The subthala-
mic nucleus is hyperactive in Parkinson's
disease, thus increasing the inhibitory out-
put from the globus pallidus. Levodopa
reverses this situation, resulting in dyskine-
siae2 (fig 2). Lesions of the subthalamic
nucleus, as in our patient and several oth-
ers,3-6 abolish the excitatory drive from the
subthalamic nucleus to the globus pallidus.
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Figure 1 Unenhanced CT study performed six
hours after the sudden occurrence of
hemiballism. The haemorrhage in the right
subthalamus appears as a hyperdense lesion.
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This would alleviate parkinsonism but
could also induce dyskinesiae. A similar
effect occurs after iatrogenic lesions in
humans and primates.78 Recently, inhibition
of the subthalamic nucleus by stereotactic
electrical stimulation was reported to alle-
viate parkinsonism but also to induce invol-
untary movements.9 Obeso and his group,'°
in a recent review of the role of subthalamic
lesions in the treatment of Parkinson's dis-
ease, also state that "the main complication
to fear would be dyskinesiae" and that these
might "decrease with time, but never dis-
appear". We agree with their conclusions
that "further research in parkinsonian
monkeys is warranted before firmly estab-
lishing the potential application of subthala-
motomy in humans".
The clinical experience with this

approach is still limited, and the final con-
clusion has not been reached yet.
Therefore, the real danger of precipitating
permanent dyskinesiae by lesions of the
subthalamic nucleus must be taken into
account when considering placing an iatro-
genic lesion in a patient with Parkinson's
disease. Perhaps electrical stimulation of the
subthalamic nucleus should precede the
placement of a permanent lesion, as it is
reversible and can demonstrate to the physi-
cian and patient what can be expected from
the ultimate surgical intervention.

RIVKA INZELBERG
AMOS D KORCZYN

Sackler Faculty ofMedicine,
Tel-Aviv University,
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Figure 2 Simplified schematic display of the corticobasal ganglionic-thalamocortical motor circuitry
in neurologically healthy patients, patients with untreated Parkinson's disease, patients treated with
levodopa, and patients after a subthalamic lesion. Plain arrows show excitation and dotted arrows
inhibition. The width of the arrow indicates the degree of activity in the pathway. MC = primary
motor cortex; SMA = supplementary motor area; PMC = premotor cortex; SN = substantia nigra
(c = pars compacta, r = pars reticulata), GP = globus pallidus (e = pars externa, i = pars interna),
VL = ventrolateral nucleus of the thalamus; GLUT = glutamate; GABA = y amino butyric acid;
DA = dopamine; ENK = enkephalin. (A) Normal: the putamen receives the major input and the
GP sends the major output of the basal ganglia. The indirect pathway connects the putamen via the
GP, and the STN. The connection from the putamen to the STN is inhibitory, whereas the STAT
excites the GPi. The final outcome of the GP, is an inhibitory action, diminishing the activity of the
excitatory thalamocortical pathway. The direct pathway connects the putamen and the GP, and is
inhibitory, using GABA and substance P as neurotransmitters. This pathway becomes underactive in
Parkinson's disease, but changes in its activity that occur after levodopa or subthalamic lesions are
unclear. Therefore the direct pathway was omittedfrom the scheme. (B) Parkinson's disease: the
dopaminergic nigrostriatal activity is diminished. The indirect pathway via the STN is hyperactive.
The GPi is therefore hyperexcited and inhibits the thalamus excessively. The final outcome is
decreased activation of the cortex by the VL. (C) Levodopa induced amelioration in Parkinson's
disease: the normalisation of the motor performance is indicated by the normal width of the arrows.
(D) Levodopa reverses parkinsonism but causes dyskinesiae: the indirect pathway becomes
underactive, releasing the thalamus, and the exaggerated thalamocortical activity is shown by the
large output arrow from VL to the cortex. (E) A subthalamic lesion ideally reverses parkinsonism by
diminishing the activity in the previously hyperactive STN: The reduction in the activity of the STN
diminishes the inhibitory activity of the GP, on the VL and thus augments the thalamocortical
activity. The normalisation of the activity in the thalamocortical pathway is shown by an arrow of
normal size as in A. (F) Dyskinesiae after STN lesion in Parkinson's disease: subthalamic lesion is
thought to release the thalamocortical pathway. The STN is inactive and thus the GP, is
underactive, not inhibiting the VL. The resultant hyperactivity of the thalamocortical pathway is
represented by the large arrow in the thalamocortical connection (based on Crossman2 and Bergman,
et a17).
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NOTICE

Announcement from the British Neuro-
psychiatry Association

The 1995 Summer meeting-to include
joint sessions with the British Associa-
tion for Psychopharmacology-will be
held on 15-17 July in Cambridge
On 16 July BNPA will hold a scientific
meeting with the theme of "movement dis-
orders" and its AGM. On 17 July BNPA/
BAP will have a joint session on neuroimag-
ing, psychiatry, and psychopharmacology.
Short scientific papers and single case
videos by members of both associations will
also be presented. For further details please
contact Ms Sue Garratt, 17 Clocktower
Mews, London NI 7BB, UK.

For details of membership of the BNPA,
which is open to medical practitioners in
psychiatry, neurology, and related clinical
neurosciences, please contact Sue Garratt at
the address above, or Dr Jonathan Bird,
Burden Neurological Hospital, Stoke Lane,
Stapleton, Bristol BS16 1QT, UK.

BOOK REVIEWS

All titles reviewed here are available from
the BMJ Bookshop, PO Box 295, London
WC1H 9TE. Prices include postage in the
United Kingdom and for members of the
British Forces Overseas, but overseas

customers should add £2 per item for
postage and packing. Payments can be
made by cheque in sterling drawn on a

United Kingdom bank, or by credit card
(Mastercard, Visa or American Express)
stating card number, expiratory date, and
your full name.

Localization and Neuroimaging in
Neuropsychology. Edited by ANDREW
KERTESZ. Published by Academic Press,
California 1994. Pp 662 $89-95 ISBN
0-12-405045-X.

The use of neuropsychology and neuro-

imaging to elucidate brain-behaviour rela-
tionships is arguably the most fascinating
area of neurological research today, and this
book, written by world authorities in their
field, is the perfect introduction.

Firstly, current techniques used in local-
ising brain function are considered. Cortical
stimulation, the use of subdural electrodes
and event-related potentials, PET and func-
tional MRI are each described, as are their
limitations. To study the localisation of cog-
nitive processes, a means of observing acti-
vation of brain regions during performance
of cognitive tasks is needed. The ideal
investigation would show brain activation
with a temporal resolution approximating to
real-time; PET is likely to be superseded by
functional MRI and magnetoencephalogra-
phy in this regard.
The second section deals with the locali-

sation of various cognitive functions. The
editor's interests are reflected in the prepon-
derance of studies relating to language,
including aphasia, alexia and agraphia.
However, apraxia, agnosia, face processing,
neglect, constructional ability, frontal func-
tion and lateralisation are also addressed.
There are useful chapters on the effects of
subcortical lesions on cognition, and on the
role of neuroimaging in dementia. A minor
criticism is that memory, perhaps the most
extensively researched area of neuropsy-
chology, is only afforded one chapter.

This is an excellent account of modem
investigative techniques and of current
thoughts regarding the localisation of cogni-
tive functions. The only complaints might
be that memory and imaging in dementia
are not given more space. Also, there is a
relative scarcity of images, with only a few
colour plates. That said, the book is essen-
tial for the neurologist with an interest in
higher cortical function.

JOHN GREENE
JOHN HODGES

Adult Dementias. Edited by DAVID M A
MANN, DAVID NEARY and HUMBERTO TESTA.
(Pp 184.) Published by Mosby, London
1994. ISBN 0-7234-1784-9.

Within behavioural neurology, the demen-
tias are the principal area of research.
Manchester has been prominent in this
field, and this text, written by a neu-
ropathologist, neurologist and radiologist,
illustrates their approach.
The introductory chapter on clinical fea-

tures is succinct, although the section on
functional topography of the cortex is very
brief. The bulk of the text is devoted to
individual diseases, classified into cortical,
subcortical, cortical-subcortical and multi-
focal encephalopathies. The authors have
not attempted to present a comprehensive
account of all dementias, but have deliber-
ately targeted the common conditions. For
each disease, there is a wealth of pathologi-
cal illustrations, accompanied by an excel-
lent explanatory text. Molecular biology
and genetics are also given good coverage.
Clinical features and imaging are given less
space, although there are useful sections on
clinico-pathological correlations.
A further section on diagnosis gives an

insight into the pathologist's art of weighing
up the pathological findings to come to a
diagnosis. There is also practical advice
regarding staining, of use to those general
pathologists who perform neuropathology
infrequently. The final section addresses
setting up a dementia clinic.

For the dementias, the colour atlas for-
mat provides the opportunity to demon-

strate pathology and imaging. The patho-
logical illustrations are excellent, but have
eclipsed the imaging, which is sparse by
contrast. The lack of a reference section is
also unfortunate.

This fine book will appeal to neurologists
and psychiatrists with an interest in the
dementias. Its principal strength will be in
improving the clinician's understanding of
the underlying pathology, and hence the
clinical manifestations of the disease.

JOHN GREENE

Dural Arteriovenous Malformation. By
ISSAM A AWAD and DANIEL L BARROW. (Pp
353 $90.) Publishers: American Association
of Neurological Surgeons, USA 1993.
ISBN 1-879284-06-5.

Another book in a line of AANS publica-
tions, intended to "provide neurosurgeons,
especially those not located in an academic
institution, with periodic publications
related to neurosurgery". The original titles
covered everyday subjects but these books
are becoming increasingly esoteric. One
wonders if complex dural AVMs should be
managed by a neurosurgeon not located in
an academic institution and with no partic-
ular interest in difficult vascular cases.
Not surprisingly, the authors are from the

other side of the Atlantic, except for two
French neuroradiologists. This is a very
thorough subject review by physicians with
much experience in managing this un-
common condition. There are numerous
radiographic investigations, clearly labelled.
Being multi-authored, the style does vary
but the book is clearly laid out and easy to
read.

Although the subject matter is perhaps a
little abstruse for the trainee, no good
neuroscience library should be without a
copy.

DAVID HARDY

Functional Neuroimaging-Technical
Foundations. Edited by ROBERT W
THATCHER, M HALLEIT, T ZEFFIRO, E ROY
JOHN and MICHAEL HUERTA. (Pp 303 $150.)
Published by Academic Press Inc,
Califomia 1994. ISBN 0-12-685845-4.

Over the past few years there has been an
explosion in the number and variety of
methods available to investigate in vivo
human brain function non-invasively. This
technical development has generated a con-
siderable number of sub-disciplines, each
with its own unique terminology and contri-
bution to make to the description and
understanding of the functional architecture
of the brain. The editors of "Functional
Neuroimaging" have brought together pre-
sentations from the established leaders in
these sub-disciplines to give a remarkably
coherent overview of the present status and
the probable future direction of each.
The science of functional imaging, on

account of the intrinsic spatial resolution of
the majority of the methods, takes a system
perspective of the functional organisation of
the brain. The book starts promisingly with
a theoretical model of cortical integration,
emphasising that without such models to
test, the science of functional mapping
remains purely descriptive. The corollary,
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