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The 89th Meeting of the Society of British Neurological Surgeons was held in Amsterdam in
conjunction with the Nederlandse Vereniging Van Neurochirurgen on 28-29 May 1976.

PLICA MEDIANA DORSALIS OF THE DURA MATER
AND ITS RELATION TO LUMBAR PERIDUROGRAPHY

W. LUYENDIJK (Leiden) noted that on the PA projec-
tion of a peridurogram a normal film usually showed
a median translucency in the lower lumbar area. This
was due to a median fold of the dural membrane on
its dorsal aspect separating the two dorso-lateral
peridural compartments. Operative and necropsy
observations had shown that the persistence of this
fold depended on the median attachments of the
dural sac under the vertebral arches. As far as was
known, the structure was of no clinical significance.

MENINGOCOELE MANQUE

L. P. LASSMAN and c. C. MICHAEL JAMES (Newcastle
upon Tyne) used the term meningocoele manque to
denote a type of congenital anomaly relating to the
spinal cord, cauda equina, and filum terminale which
was commonly found on exploration in cases of
spina bifida occulta. There were other types of
congenital spinal cord anomaly which were well
known and had been named, such as diastemato-
myelia, intrathecal and intramedullary dermoid cysts,
and those with cutaneous evidence of underlying
abnormality such as lumbosacral lipomas and dermal
sinuses. The group of cases described had no other
descriptive name until the term meningocoele manque
was applied to the condition typified by aberrant
nerve roots, fibrous bands, and adhesions tethering
the spinal cord, nerve roots, and filum terminale.
Many of these bands were connected from intrathecal
structures to the skin, although not all produced
stigmata on the cutaneous surface of the back. With
different degrees of severity the abnormalities indi-
cated that they resulted from the failure of complete
development of a meningocoele or a myelomeningo-
coele, and demonstrated the relation of spina bifida
occulta to the grosser forms of spinal dysraphism.
Meningocoele manque is a common abnormality,
and 45 out of the first 200 cases of spina bifida occulta
explored had been classified in this way.

CSF PRESSURE RECORDINGS IN SPINA BIFIDA

B. WILLIAMS (Birmingham) pointed out that in 1932
Van Houweninge Graftdijk had noted that the fluid
in meningocoeles of babies with spina bifida was at
lower pressure than the fluid within the heads of
these children. It had also been noted that compres-
sion of the meningocoele sometimes caused intra-
cranial pressure to rise, but that compression of the
head did not distend the meningocoele. A valve effect
had been demonstrated at necropsy. The Arnold-
Chiari malformationi had been described as a hernia
into the foramen magnum and it had been suggested
that this malformation acted as a valve keeping the
intracranial pressure high and the spinal pressure low.
Following from this, it was suggested that the usual
hydrocephalus resulted from obstruction to CSF at
the fourth ventricle exits due to impaction of the
hernia. Williams (1974) suggested that herniation of
the cerebellar tonsils into the foramen magnum in
adults was maintained after its initial commencement
and further advanced by a similar mechanism which
allowed the upward movement of CSF from the
spinal canal to the intracranial cavity to occur more
readily than downward return past the valve. The
pressure difference thus created had been called the
craniospinal pressure dissociation. To test these
valvular mechanisms and to observe the role of
pulsation and infantile activity on the CSF pressures,
electromanometric recordings were studied, pressures
being taken from the heads and spines of 10 babies on
a total of 23 occasions. The results were divided into
four groups, the boundaries between which were
indistinct. They had been analysed and presented
elsewhere. The findings were placed in order of
severity as in the Table.

Baseline J 8 recordings No delay
pressure N e
equality 6 recordings ) With
BaselineI ~~~~~valveBaseline 1 4 recording J ffc

pressures fgs effect
dissociated 5 recordings Totally

dissociated
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It was concluded that there was a continuum from
normality to total dissociation. The development of
hydrocephalus was proportional to the degree of
craniospinal dissociation. This did not prove that the
dissociation caused hydrocephalus or the converse.
However, it seemed likely that jamming of the hernia
of the Arnold-Chiari malformation into the foramen
magnum was connected with both phenomena.
Furthermore, it seemed probable that exaggeration
of hydrocephalus after removal of a meningocoele
sac was due to the change in spinal volume which
caused the pressure swings on crying to be higher and
to jam the malformation more tightly into the
foramen magnum.

Van Houweninge Graftdijk, C. J. (1932). Over Hydro-
cephalus. Thesis, Leiden.

Williams, B. (1974). A demonstration analogue for
ventricular and intraspinal dynamics. Journal of
Neurological Sciences, 23, 445-461.

Williams, B. (1975). Cerebrospinal fluid pressure differen-
tials in hydrocephalus associated with spina bifida
cystica. Proceedings of the Seventh International Con-
gress ofNeuropathology, pp 633-639. Excerpta Medica:
Amsterdam.

Williams, B. (1975). Cerebrospinal fluid pressure gradients
in spina bifida cystica, with special reference to the
Arnold Chiari malformation and aqueductal stenosis.
Developmental Medicine and Child Neurology, Suppl.
35, 138-150.

RESULTS OF DECOMPRESSION IN PATIENTS WITH
SPINAL CORD COMPRESSION BY MALIGNANT TUMOURS

K. GORTER (Groningen) has studied 80 patients
admitted during an eight year period with space
occupying intraspinal lesions. All had weakness or
paralysis of the legs. Each case was treated by
laminectomy and some patients also received radio-
therapy. The diagnoses were epidural metastases
(32), plasmacytomas (six), Hodgkin's disease (six),
sarcoma (six), meningioma (eight), neurofibroma
(two), haemangioma (three), lipoma (one), chordoma
(one), teratoma (one), and intramedullary tumours
(eight).

Sixteen of the 32 patients with metastases were not
benefited by laminectomy. Eleven patients in this
group became able to walk and in this subgroup
survival time was from eight months to two years.
One of the plasmacytoma cases died within three
months, and three were walking two years after
treatment. All six patients with Hodgkin's disease
died within 10 months and only one of these was able
to walk after operation. Seven of the meningioma
cases recovered completely but in one a late recur-

rence of symptoms was found to be due to arachnoi-
ditis. One of the three haemangioma patients died
four weeks after operation, one did well, and one
developed a recurrence a year after treatment. One
patient with an intradural neurofibroma recovered
completely but the other died four days after opera-
tion. A women with a lipoma in the thoracic region
was cured. A patient with an intradural teratoma
showed no improvement after operation. The man
with a chordoma in the lumbar region recovered
partly after postoperative irradiation. Two patients
found at operation to have arachnoid cysts recovered,
although a second operation was necessary in one.
Five patients with sarcomas showed no improvement
after operation and irradiation, but one patient, a
boy aged 7 years, improved markedly and was
walking 18 months after treatment. In the intra-
medullary tumour group of patients with either
gliomas or astrocytomas, only four showed an
improvement.
A total of 48 patients out of the 80 were able to

walk after treatment. The results were worst with
Hodgkin's disease and were poor with the sarcomas.
The best results were obtained in the meningioma
group. In the series ofpatients with epidural tumours,
none ofwhom were able to walk preoperatively, 34%
walked after treatment.

ISOLATED FUNCTION OF ONE ANTEROLATERAL
QUADRANT OF THE SPINAL CORD

W. NOORDENBOS (Amsterdam) described residual
function in a young woman whose spinal cord had
been severed, with the exception of one anterolateral
quadrant, by a dagger.

PATTERN OF HEAD INJURY IN INFANCY IN
CHILDHOOD

R. MYLES GIBSON (Leeds) considered that it was
generally accepted that head injury sustained at an
early age had a better prognosis and fewer sequelae
than did the same condition in later life. Post-trau-
matic symptoms in children were, however, not
insignificant, and were not always recognized because
they differed in quality and in degree from those in
adults. It was considered that there was a need to
review the subject in certain defined categories: (1)
Closed head injury in infancy up to the age of 1 year.
(2) Closed head injury between the age of 1 and 10
years. (3) All open head wounds or compound
depressed skull fractures up to the age of 10 years. It
was thought that by employing this method the
literature on the subject could be better set out.
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The paper reviewed 700 cases of closed head injury
in children between the ages of 1 and 10 years, 80
cases of closed head injury in infants up to the age of
1 year, and 32 cases of compound depressed fracture.
These cases were observed during a two year admis-
sion period and a longer follow-up interval.
The mode of accident and the social importance

were reviewed and the need for hospitalization of
infants was questioned, except in certain circum-
stances. The relative lack of help from monitoring of
intracranial pressure in comparison with the help
received in adults was noted.

Studies of the post-traumatic syndrome showed
that headache was the largest problem, occurring in
15% of cases, and aggressiveness was found in 10 %.
Bad eating habits, bad temper, and antisocial
behaviour were also recorded but in half the children
showing these features it was noted that they had
been present to some extent before trauma. Hypo-
kinesia was not a persistent feature, whereas hyper-
kinesia lasted for several months in some children,
and was particularly noted in boys. Many of the
children with troublesome post-traumatic symptoms
had unstable home backgrounds or parents with
histories of mental illness or social maladjustment.
The incidence of post-traumatic seizures in the

closed head injury cases was 2.4 %, and in this group
half the children were known to have had seizures
before they were injured.

PREDICTION OF OUTCOME IN COMATOSE HEAD
INJURED PATIENTS: A COOPERATIVE STUDY

R. BRAAKMAN (Rotterdam) described a collaborative
study carried out in Glasgow, Rotterdam, and Gron-
ingen on the prediction of outcome in severely head
injured individuals. The results in 600 cases were
given, predicting the six month outcome on a defined
scale in the individual patient based on information
gathered in the first week after injury. The features
which determine the outcome were identified. Confi-
dent predictions (p < 0.97) could be made in 52-61 %
of cases on the basis of data accumulated over three
days. Comparison of the predicted and the actual
outcomes showed that 96-98% of the confident
predictions were correct. A too pessimistic prediction
was extremely rare. In future, simple bedside predic-
tion in the first week after injury, using a desk top
mini-computer, a set of probability tables, or a
'prognosis ruler' seems likely.

Clinical predictions by experienced neurologists
and neurosurgeons varies tremendously and, through
a mathematical approach using stored data from a
large number of patients, more logical decision
making was possible.

TRAUMATIC INTRACRANIAL HAEMATOMAS:
DETECTION, PROGNOSIS, AND MANAGEMENT

G. TEASDALE, S. GALBRAITH and B. JENNETT (Glasgow)
had reviewed retrospectively 307 head injured
patients who had developed haematomas. One
hundred and eleven had been deteriorating for more
than 12 hours before transfer to the Regional Neuro-
surgical Unit. Delay was due to diagnostic errors.
Twenty-seven patients had been considered to be
suffering from strokes, 48 were thought to be drunk,
and in the remainder observation had been inade-
quate. Of 51 consecutive patients with haematomas
admitted to one general hospital the diagnosis was
madepost-mortem only in 11. It was considered that a
higher level of diagnostic expertise in the detection
of skull fractures would have improved the selection
of patients for admission and observations. In 307
patients a haematoma was present in the absence of
fracture in only 57 cases. Haematoma without skull
fracture was frequent in only the young and the
elderly, while in adults between the ages of 30 and 50
years there were only two patients who did not have
either clinical signs or a skull fracture when first seen
at hospital. The usefulness of the EMI scan was
shown by the fact that in 60 patients undergoing
surgery the blood clot had been identified in 57 and
in the other three a correct diagnosis was inferred
from ventricular compression and shift.
The possibility of predicting outcome of patients

with haematomas by means of a method previously
reported for patients in coma was investigated in 94
cases. Before surgery a confident and reliable prog-
nosis was possible in 54 cases and on the day after
operation in all cases.

Identification of the haematoma did not always
mean that its removal was necessary. Successful
conservative management of patients with haema-
tomas identified by EMI scans was described, with
stress being laid on the usefulness of intracranial
pressure monitoring.

ANTERIOR FUSION FOR ATLANTOAXIAL SUBLUXATION

J. W. MCINTOSH (Stoke-on-Trent) referred to the
instability at the atlantoaxial junction which could
occur after trauma, infection, or rheumatoid arthritis.
The condition carried with it the serious threat that
the atlas might slip forward on the axis to compress
the upper cervical spinal cord and cause a myelopathy
or even sudden death. In order to prevent this, the
author advocated fusion of the lateral masses of the
atlas and axis as described by Cloward (1970). The
patient's head was placed in an extended position,
and a submandibular incision was made on the right
side. The anterior aspects of the atlas and axis were
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exposed. With the aid of a Hall air drill with a 20°
head piece the atlantoaxial joints were drilled out on

each side and the spaces were plugged with bone
dowels taken from the ilium. The patient was mobil-
ized a few days after operation and wore a plastic
collar for eight to 10 weeks until there was radiological
evidence of bony fusion. In four patients treated by
this method firm fusion and symptomatic improve-
ment had been obtained.

Cloward, R. B. (1970). In Air Instrument Surgery, Vol. 1,
pp. 152-155. Edited by R. M. Hall, Hall Publishing
Inc., Springer: New York.

LATERAL OPERATIONS UPON THE CERVICAL SPINE

H. VERBIEST (Utrecht) said that in his department the
main indication for anterior operations upon the
cervical spine was for the treatment of traumatic
deformity with or without instability. All other
aspects of cervical disc disease were treated by lateral
operations, leaving the anterior spinal ligaments
intact. Rarely, the anterior and the lateral operations
were combined, as with cases of vertebral artery
insufficiency caused by kinking due to old irreducible
anterior vertebral displacement. The operation must
always be preceded by bilateral vertebral angiogra-
phy. Transverse processes were approached through
the space between the sternomastoid muscle, the
carotid arteries, and the internal jugular vein on

the lateral side, and the pharynx and the larynx
on the medial. The attachments of the longus capitis
and the longus colli muscles to the transverse pro-

cesses were divided, and these muscles were retracted
medially. The anterior margins of the transverse
foramina were resected, as well as the anterior tu-
bercles and the costotransverse bars. The interver-
tebral foramina were identified. Osteophytes and disc
protrusions were then removed. Juxtaganglionic
lesions of the anterior rami of the brachial plexus
could be treated after resection of entire transverse
processes.

ANALOGUE TO DIGITAL CONVERSION OF
CONSCIOUSNESS

D. J. PRICE (Wakefield) noted the paramount impor-
tance of the careful and frequent observation of
patients at risk of developing complications after
head injury or intracranial surgery. For 50 years

analogue to digital conversion of physiological
parameters, such as temperature, blood pressure,
pulse and respiratory rates, had been routinely
carried out by nursing staff. The digital data collected
at regular intervals in this way had usually been

recorded in analogue form as a graph in order to
facilitate early detection of significant trends. It was
unfortunate that the recording of the level of con-
sciousness was often crude, and dependent upon the
experience of the nursing staff. Although a written
description of the patient's conscious state might be
thought to be ideal, this was time consuming and
could not be delegated to inexperienced staff. Early
trends could not be visualized at a glance. Many
neurosurgical departments in Britain already had
simple digital guides but, if these took into account
only two or three aspects of consciousness, smaller
fluctuations remained undetected, and the resulting
accuracy might well be compared with the use of
words such as 'hot', 'cold', and 'warm' on a tempera-
ture chart.
Over the past three years a scoring system including

12 aspects of consciousness had been developed.
The combined score in this system was plotted on a
graph and, since its introduction into routine use two
years ago, it had proved a very sensitive guide to the
patient's conscious state. With this rigidly structured
system, accuracy had proved to be almost indepen-
dent of the previous experience of the observer, and
this important task of observation could now be
delegated to student nurses.

SAFETY AND EFFICACY OF CHRONIC CEREBELLAR
STIMULATION

I. S. COOPER and E. S. WATKINS (New York and
London) had performed chronic cerebellar stimula-
tion in a series of 200 patients with diverse neuro-
logical disorders for a mean follow-up time of 15.5
months. The longest follow-up was for 3.5 years.
Electrode placement over the anterior cerebellar
cortex and, in some cases, the posterior cerebellar
cortex had been carried out at posterior fossa opera-
tion. Stimulation was provided from an external
power source with extracutaneous antennae taped
over subcutaneous radio frequency receivers implan-
ted in the pectoral region. The series of treated cases
included 114 patients with cerebral palsy, 32 cases of
epilepsy, 12 cases of dystonia, 30 of stroke or cerebral
damage from head injury, and 12 cases of anoxic
brain damage due to cardiac arrest or drowning.
There were two postoperative surgical deaths due to
intracranial haematoma and minor medical and
technical problems associated with posterior fossa
surgery and electronic equipment. There were no
recognizable adverse neurological sequels attribu-
table to chronic cerebellar cortex stimulation. Of the
198 survivors 96 patients reported significant sympto-
matic improvement, and 50 considered that they had
benefited mildly. There was no significant change in
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45 cases and seven were reported as worse in the
follow-up period than they had been preoperatively.

Criteria for the selection of patients with cerebral
palsy for cerebellar stimulation were becoming
available.

ADRENOLEUCODYSTROPHY - A RARE NEUROSURGICAL

PROBLEM

M. M. SHARR (Southampton) presented three cases of
adrenoleucodystrophy, a syndrome consisting of
adrenocortical insufficiency and diffuse cerebral
sclerosis. Case 1 was referred as a neurosurgical
emergency with a diagnosis of intracranial tumour.
Case 2 was also admitted to hospital as a neurosurgi-
cal emergency with a diagnosis of abscess. In case 3
there was progressive neurological deterioration
suggestive of an intracranial tumour, but body
pigmentation later developed. In case 1 there was a
significant family history of adrenoleucodystrophy.
In both cases 1 and 2 there were diffuse body pigmen-
tation, drowsiness, neck stiffness, and cortical
blindness.
The results of relevant investigations included

diffusely abnormal EEGs and normal basal plasma
cortisol levels with inadequate responses to ACTH
stimulation. A prolonged ACTH stimulation test
in case 1 showed a grossly abnormal result, and in
this same patient a brain biopsy confirmed the
diagnosis.
Family history in case 1 illustrated the genetic and

familial aspects of this disorder and the striking male
preponderance. Attention was drawn to the mode of
presentation of this disorder, stress being laid on the
endocrine component, the body pigmentation often
without buccal pigmentation commonly developing
between the ages of 4 and 7 years, the neurological
component, and the usual progressive intellectual
deterioration often with visual disturbances tending
to be noticed two to three years later. Bouts of
vomiting and drowsiness were common. The impor-
tance of a prolonged ACTH stimulation test was
stressed, and brief mention was made of the relation-
ship between the endocrine and neurological com-
ponents of the disorder. It was particularly noticeable
that unknown factors appeared to lead to concomi-
tant destruction of adrenal cortex and brain. The
prognosis in this condition was usually poor.

EXPERIENCES WITH SPINAL CORD STIMULATION
FOR THE TREATMENT OF CHRONIC PAIN

G. TH. VAN BEUSEKOM (Zwoller) gave an account of
electrical stimulation of the spinal cord for the
management of chronic pain.

SPINAL ARACHNOIDITIS AFTER MYELOGRAPHY
USING WATER SOLUBLE CONTRAST MEDIA

R. MALMROS (Arhrus) referred to five previous publica-
tions describing the incidence of arachnoiditis in 50%
of433 patients who had undergone myelography with
water soluble contrast media. The author had
operated on nine patients with severe arachnoiditis
after myelography had been performed with these
types of media. In some cases the arachnoid mater
and the nerve roots were adherent to the inner surface
of the dura mater, which was smooth. In other cases
nerve roots were adherent on each side to the dura
mater in nodular form. Microscopic examination
showed severe fibrous arachnoiditis and degenerative
changes in the nerve roots. It was considered that
these appearances were different from those found
after simple previous operations or disc disease. The
histological picture resembled that usually found
with other forms of chemical arachnoiditis. In all
nine patients nothing conclusive could be said
regarding symptomatology, as all were suffering
from persistent symptoms after unsuccessful treat-
ment for disc protrusions. However, in two patients
symptoms had become worse after a second myelo-
gram. It was considered that symptoms might arise
after a latent interval of several years.

It was concluded that arachnoid reaction to water
soluble contrast media was an individual manifesta-
tion, presumably due to genetic factors. Because of
the risk of the development of chronic arachnoiditis
which could later give rise to severe symptoms, it was
felt that a warning should be issued against the use
of water soluble contrast media.

COMPUTERIZED TRANSVERSE AXIAL TOMOGRAPHY FOR
THE EARLY DIAGNOSIS AND FOLLOW-UP

OF INTRACRANIAL ABSCESS

A. J. KEOGH (Sheffield) reported on experiences with
computerized axial tomography (EMI scanner) in
seven patients with intracranial abscess. Subdural
pus had given rise to variable pictures. It was pointed
out that ventricular displacement could be the only
feature but this might be accompanied by areas of
low density and, after contrast enhancement, a lesion
between the hemispheres might become visible. An
intracerebral abscess was seen in the plain scan as an
area of high density surrounding one of low density.
However, if the abscess had only a poorly developed
capsule the plain scan showed merely an area of low
density. Contrast enhancement was then necessary
in order to bring out the halo phenomenon of a high
density circle surrounding the low density pus. In
three patients multiple abscesses were clearly recog-
nized by means of the EMI scanner and they were
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accurately localized. One false positive scan was
encountered due to infarction arising from accom-
panying cortical thrombophlebitis. It was felt that
repeat scans were the best way to observe progress of
an abscess treated by aspiration. Two patients, each
with a single abscess, and two patients with subdural
abscesses (one of which was associated also with an
intracerebral abscess) were treated successfully. Two
out of three patients with multiple intracranial
abscesses also recovered. The one death in the series
was in a patient with multiple abscesses. Supraten-
torial abscesses had until now carried a mortality in
the region of at least 25 %. It was well established that
if a patient was fully alert at the time of treatment the
mortality was considerably lower. Experience had
shown that when the patient was fully alert at the time
when the treatment of the abscess was undertaken
the mortality rate is only 7 %. It was concluded that
the EMI scan was the best means of confirming a
diagnosis of intracranial abscess and of following up
these patients.

EPILEPSY-AN UNUSUAL PRESENTATION OF
INTRACRANIAL ANEURYSMS

R. P. SENGUPTA (Newcastle upon Tyne) observed that
intracranial aneurysms usually presented with
subarachnoid haemorrhage. Less frequently they
produced symptoms suggestive of cranial nerve
dysfunction or, when they were very large, of intra-
cranial tumour. When the patient presented with
epileptiform attacks the presence of an intracranial
aneurysm was rarely considered. Details were given
of six patients who sought medical advice for varying
types of epilepsy and who were found unexpectedly
to have aneurysms. The mechanism of production of
epilepsy by an aneurysm was thought to be either the
hamartoma-like action of the calcified wall of the
aneurysm, or a subclinical haemorrhage causing
localized damage to the brain and acting as an
epileptogenic focus. The detection of aneurysms in
these patients was important from the point of view
of management because surgical obliteration might
prevent major haemorrhage at a later date. In the
presence of an aneurysm, stereotaxic destruction of
an area of brain harbouring a focus might be
disastrous.

PATTERNS OF MANAGEMENT IN THE TREATMENT OF

RUPTURED ANEURYSM

R. A. C. JONES (Salford) said that, while the outcome
of aneurysm rupture was significantly influenced by
neurological status, there were discrepancies between
the expected and actual outcomes of the haemorrhage

and its treatment. In looking for criteria that would
improve the selection of patients for operation or
would modify techniques, a group of 100 consecutive
patients, admitted over a 30 month period, was
reviewed. Since the problems of management at the
times when decisions were made were not peculiar to
aneurysmal sites, no selection was carried out. The
group was reviewed for comparison of initial neuro-
logical grade with outcome, and for variation of
outcome from what had been expected. A simplified
four stage grading system, easily comparable with
others, was employed, assigning the patient on ad-
mission, after angiography, and after operation to a
grade which reflected the level of awareness and
degree of focal deficit. All survivors underwent late
postoperative assessment at least six months after
operation when a similar four stage ranking system
was used to describe levels of activity in relation to
work or degree of dependence. While a comparison
of the admission grade with final grade produced the
expected correlation in the majority of cases, dis-
crepancy, either favourable or unfavourable, was
shown in 28 %, this variation being reduced but not
entirely eliminated when the surgically treated
patients (83 %) were examined separately. Although
the outcome of aneurysm rupture and treatment can
be forecast with reasonable accuracy, 80% of the
surgically treated group returning to a favourable
neurological state, the small but significant number
who follow an unpredictable course cannot be
identified in the early stages of management.

INVESTIGATION INTO THE AETIOLOGY OF CEREBRAL
ARTERIAL SPASM AND THE EFFECT OF DOPAMINE

J. MOHAN, D. J. BOULLIN, and C. B. T. ADAMS (Oxford)
had used the isolated human basilar artery to study
the aetiology of preoperative cerebral arterial spasm
(CAS) after subarachnoid haemorrhage (SAH) from
ruptured cerebral aneurysms. Arteries contracted
in response to serotonin, noradrenaline, and hista-
mine. These substances were blocked by specific
antagonists. Six prostaglandins could also produce
contractions. Drug induced contractions were poten-
tiated two to 10 times by CSF taken from the SAH
patients with angiographic evidence of CAS. CSF
from 16 out of 22 with CAS also caused contraction
of arteries over prolonged periods (0.5-6 hours),
and these contractions were not blocked by antihista-
mines, a-blockers, or antiserotonin drugs. Pro-
pranolol in high concentration reversed both CSF
and drug induced contractions and relaxed spon-
taneously contracted arteries, probably by mechan-
isms not involving fl-adrenergic receptors. Twenty-
five samples of normal CSF from 10 out of 12 patients
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without CAS did not cause contraction of basilar
arteries or potentiate drug responses more than one

to three times. It was concluded that CSF from
patients with CAS potentiates drug-induced arterial
contraction and causes contraction of isolated
arteries. The factor responsible for this was unidenti-
fied but it was not serotonin or noradrenaline.

Histamine caused relaxation of isolated human
basilar arteries in low concentrations (0.1 to 50
mol/l), and caused biphasic relaxation and contrac-
tion in high concentrations. The relaxations were

specifically antagonized by the dopamine antagonist
haloperidol (Serenace). Because of these findings
the effect of dopamine upon experimentally induced
spasm was investigated. Ten ,umol/l (1.9 ,tg/ml)
dopamine antagonized contractions of isolated
human basilar arteries produced with CSF from
SAH patients with preoperative CAS. Ten jimol/l
dopamine caused spontaneous relaxation, after which
contractions that were expected from the addition of
CAS CSF were either prevented or reduced.

In baboons undergoing halothane anaesthesia the
introduction of intracisternal dopamine (10 jtg/kg)
reversed cerebral arterial spasm previously produced
by the intracisternal injection of 2 ml autologous
blood. Intracisternal dopamine also caused slight
cerebral arterial dilation, but in high concentrations
(100 pg/kg) it caused arterial spasm.
These results showed that dopamine produced

concentration-dependent relaxation or contraction
ofcerebral arteries in vitro and in vivo, which suggested
that dopamine might be of value in the relief of
cerebral arterial spasm after rupture of cerebral
aneurysms.

FLOW THRESHOLDS IN CEREBRAL ISCHAEMIA

L. SYMON, A. J. STRONG, and N. M. BRANSTON (London)
presented recent and current findings using the
experimental model of middle cerebral artery
occlusion (MCAO) in baboons to support a concept
of one or more flow thresholds in cerebral ischaemia,
each critical for a specific aspect of cerebral function
or structure. The experimental preparation was

described briefly together with a review of the immedi-
ate effects of occlusion on cerebral blood flow when
measured at multiple foci by the hydrogen clearance
technique. After MCAO, reduction in flow is greatest
in the frontal and temporal opercula of the Sylvian
fissure. It also occurs over the frontoparietal con-

vexity (Symon et al., 1974). In contrast, the area of
flow disturbance and histological change in chronic
animals studied up to three years after MCAO is
confined to a highly restricted area adjacent to the
Sylvian fissure (Symon et al., 1975). Examination of

the relationship between flow and electrical function
indicates that the somatosensory evoked response
fails at a threshold flow of 15 to 16 ml/100g/min.
(Branston et al., 1974). Possible mechanisms for such
a threshold relationship were discussed.

While this change may indicate impairment of
synaptic function, changes in the functional state of
the neuronal cell body may, in contrast, be reflected
in changes in the extracellular concentration of
potassium. A technique for measurement of this
variable was described, and initial results were given.
Potassium efflux after MCAO was confirmed. A
restricted area round the Sylvian fissure was affected,
corresponding more closely with the ultimate extent
of histological damage in chronic animals than with
the extent of electrical disturbance in acute experi-
ments. On the basis of these findings it was proposed
that separate flow thresholds might exist specific to
neuronal structure and function respectively so that
increasing ischaemia might affect neuronal function
selectively, before any effect on viability.

Branston, N. M., Symon, L., Crockard, H. A., Pasztor, E.
(1974). Relationship between the cortical evoked
potential and local cortical blood flow following acute
middle cerebral artery occlusion in the baboon. Experi-
mental Neurology, 45, 195-208.

Symon, L., Crockard, H. A., Dorsch, N. W. C., Branston,
N. M., Juhasz, J. (1975). Local cerebral blood flow and
vascular reactivity in a chronic stable stroke in baboons.
Stroke, 6, 482-492.

Symon, L., Pasztor, E. Branston, N. N. (1974). Stroke, 5,
355-364.

HAEMODYNAMIC CHANGES IN THE CEREBRAL

CIRCULATION OF THE CAT DURING OCCLUSION
OF THE MIDDLE CEREBRAL ARTERY

K. TULLEKEN (Wassenaar) noted that haemodynamic
changes in the leptomeningeal circulation after
occlusion of the middle cerebral artery had been
studied in monkeys and dogs. In this investigation
catheters had been introduced into the occluded
middle cerebral arteries of cats. Pressure in an
occluded middle cerebral artery was a function of
the leptomeningeal collateral circulation from the
anterior and posterior cerebral arteries. This collateral
circulation in the cat maintained in the occluded
middle cerebral artery a pressure which was about
20% of the mean systemic arterial blood pressure in
the normocapnic and normotensive state. It was
found that the collateral circulation was unchanged
during episodes of hypertension in the cat, but it
showed a marked improvement during hypertension
in the monkey. The adverse influence of hypercapnia
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on the collateral circulation in the monkey was not
seen in the cat. In the monkey there was an impressive
increase in collateral circulation when hypertension
was combined with hypocapnia. In cats, however,
the middle cerebral arterial pressure remained at
about 18% of the mean systemic arterial blood pres-
sure when hypertension was combined with hypo-
capnia. Collateral circulation in the cat was remark-
ably insensitive to changes in blood pressure and
PaCO2. The beneficial effect of hypertension in the
prevention of brain infarction was still not proved by
clinical studies, and the results of animal experiments
were conflicting. When the middle cerebral artery
pressure and local oxygen tension in ischaemic brain
in the cat were recorded simultaneously it was noted
that every fluctuation in middle cerebral arterial
pressure was immediately reflected in a parallel
fashion by oxygen tension in the brain tissue. A
consistent finding in cats and monkeys was a signifi-
cant decrease in middle cerebral arterial pressure
when the contralateral common carotid artery was
occluded. This was probably an example of inter-
hemispheric steal. It might be that in patients with
ischaemic insults in one hemisphere and contralateral
carotid occlusion or stenosis a similar type of inter-
hemispheric steal might exist and form an indication
for endarterectomy of the affected carotid artery.

NATURAL HISTORY OF LUMBAR DISC DISEASE

B. JENNETT, M. D. M. sw, and W. D. FISHER (Glasgow)
noted that backache and sciatica occurring together
commonly indicated lumbar disc disease, although
this diagnosis was confirmed in only the minority
coming to surgery. Most patients saw a variety of
doctors during the intermittent prolonged history of
this condition, and no single discipline obtained a
clear picture of the disease over a period of years. In
an attempt to define the natural history the authors
compared the clinical features in patients with
surgically verified lesions with patients managed
conservatively by orthopaedic surgeons and with
patients who had never attended hospital. Over 300
patients were subjected to a structured interview,
and the data were analysed by computer. Although
almost half the patients not referred to hospital had
suffered more than six attacks of backache and
sciatica, this combination of symptoms was more
common in those referred to hospital. Those sub-
jected to operation had experienced fewer periods of
freedom. Many surgically treated patients had tried
most conservative treatments and, although one in
five had never had bed rest, more than either of the
other groups had spent more than one week in bed.
There were many similarities between the three

groups of patients. Initial analysis of single features
in the preoperative history did not show any clear
indication as to whether operative exploration would
be positive or negative or, if positive, whether there
would be found root compression, a free fragment,
or a disc protrusion. There was no relationship
between the clinical features or the operative findings
and the subjective outcome five to eight years later.

SHOULDER GIRDLE DISC

D. G. PHILLIPS (Bristol) found weakness and wasting
of shoulder girdle muscles in 40 cases of cervical
spondylosis at disc levels C3/C4, with cord and, at
lower levels, root compression. Sensory loss was often
absent. Prompt and progressive recovery followed
Cloward's operation in more than halfthe cases. Long
duration of disability militated against recovery.
Postmortem studies of spinal cords compressed by
anterior ridges revealed the obliquity of the nerve
roots, which accounted for the finding of cord
involvement at a lower segmental level than that of
the compressing disc. The desirability of early
differentiation from intrinsic disorders such as motor
neurone disease and neuralgic amyotrophy, in both
of which conditions no specific diagnostic test or
treatment was available, was stressed.

REMOVAL OF THIRD VENTRICULAR TUMOURS
THROUGH THE LAMINA TERMINALIS

T. T. KING (London) described a technique for carrying
out radical subtotal removal of third ventricular
tumours by way of an approach beneath the frontal
lobe and through the lamina terminalis. The method
was used with some success in three intraventricular
craniopharyngiomas and one glioma. The lamina
terminalis was exposed through a small frontal bone
flap, and resection of the inferomedial corner of the
frontal lobe might be necessary. The room available
for manipulating the tumour within the ventricle
was greater through the relatively thin and superficial
lamina terminalis than through the margins of the
foramen of Monro. Attachment of the tumour to the
inferior part of the third ventricle was favourable
to this approach because the mobile upper surface of
the tumour might gradually be drawn down, and the
lesion could be removed piecemeal until only a small
amount of the tumour was left at its point of attach-
ment to the floor of the third ventricle. There were
no operative deaths. In one case visual fields and
defective memory were restored to normal after
operation. In two cases of craniopharyngioma a
radical removal was possible, although both patients
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had some postoperative intellectual change. No
benefit was gained by removal of a glioma of the
third ventricle.

ARTERIOVENOUS MALFORMATIONS OF THE
CERVICAL SPINAL CORD

R. H. SHEPHARD (Derby) had found in a series of 41
intradural arteriovenous malformations of the spinal
cord three limited to the cervical region. In two of
these the presentation had been with subarachnoid
haemorrhage, and in the third the patient experienced
severe neck pain after a fall.
The first patient was a woman aged 24 years who

had suffered, in all, four episodes of subarachnoid
haemorrhage over a period of 12 years. The lesion
had been identified after the second haemorrhage
on the posterior aspect of the cord at the level of the
first and second cervical vertebrae. Treatment with
radiotherapy was given. Three years before her final
presentation she had epileptic seizures. On examina-
tion she had slight residual weakness of the right arm

and leg. The lesion was shown by vertebral angio-
graphy and by myelography to be on the right
posterolateral aspect of the cord. It was excised and
she has been well since the operation. The second
patient, a 36 year old woman, had hemiplegia for
two weeks at the age of 14 years and a probable
subarachnoid haemorrhage when she was 31 years
old. When admitted for definite treatment she had
developed quadriparesis over a period of 48 hours.
Over the next few weeks she improved but retained a
Brown-Sequard type of picture with evidence of
involvement of the C6 to TI nerve roots on the right
side. Investigations showed the lesion to be at the
level of C4 and C5, and there was evidence of a space
occupying lesion on the left side of the cord. A large
part of the malformation was removed. The third
patient was a young man aged 20 years who had
developed severe neck pain and headache and a spas-
tic quadriparesis. Radiographs showed expansion of
the cervical canal, and myelography and vertebral
angiography demonstrated a large arteriovenous
anomaly completely surrounding the cord. Two-
stage removal was carried out.
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