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The 94th meeting of the Society of British Neurological Surgeons was held in conjunction with
the Association of British Neurologists at the Royal College of Surgeons of England from 14 to
16 September 1978.

0. E. PRATT and P. M. DANIEL (London)
reviewed the importance of adequate
supplies of tryptophan to the brain for
protein and for neurotransmitter (sero-
tonin) synthesis. They pointed out that
the amino acid entered the brain by a
carrier-mediated transport system
which is shared by other aromatic
amino acids, and that raised levels of
these in the circulation and to a lesser
extent raised levels of other neutral
amino acids, partially excluded trypto-
phan from the brain. The exclusion
was not complete, however, because a
minor, nonsaturable component of the
influx was unaffected. Raising the blood
level of tryptophan could also overcome
this partial exclusion.

H. A. CROCKARD and D. S. GORDON (Bel-
fast) described the treatment of giant
aneurysms by intra-aneurysmal cuprous
wiring. Giant intracranial aneurysms
pose a rare but difficult surgical
problem-Mullan of Chicago described
their obliteration by inserting fine
copper alloy wires to produce intra-
aneurysmal thrombosis. Crockard and
Gordon had used the technique in nine
cases-five internal carotid, one middle
cerebral, and one anterior communicat-
ing aneurysm, and two carotico-
cavernous fistulae. Seven presented as
space-occupying lesions, two had
subarachnoid haemorrhages. One of
the latter died from postoperative
spasm, and another from a perforated
duodenal ulcer, but all the others im-
proved after the procedure, and their
proptosis, cranial nerve palsies are
soon resolved. None bled from the
treated aneurysm, and post-operative
angiography had shown a marked
reduction in aneurysmal lumen. In one
patient they had successfully removed
the bulk of the clot. Details of the
technique were described.

M. GIBSON (Leeds) described 10 cases
of spontaneous cerebrospinal fluid
rhinorrhoea. Seven of the cases be-
longed to the category of normal
pressure spontaneous cerebrospinal fluid
rhinorrhoea and the remaining three to
the high pressure cerebrospinal fluid
variety. The aetiopathogenesis and the
management of spontaneous CSF
rhinorrhoea had been dealt with by
O'Connell in 1964 and Ommaya in
1968. Eight out of the 10 patients were
women, all the cases were treated
surgically, and none developed a re-
currence after surgical repair. Whereas
Ommaya found an almost equal inci-
dence of high pressure CSF leak and
low or normal pressure CSF leak, this
series showed a three to one preponder-
ance of normal pressure leaks com-
pared with high pressure leaks. It is
reasonable to presume that raised
intracranial pressure is today detected
and treated earlier than in the series
reported by Ommaya. Four cases in
the series had apparently suffered from
rhinitis for a considerable time before
the presentation of frank rhinorrhoea,
and the relationship of rhinitis and
atrophy of the olfactory filaments and
bulb to this condition was discussed.

S. GALBRAITH, G. TEASDALE, and B.
JENNETT (Glasgow) commented that the
introduction of the CAT scanner had
altered many of the well-established
concepts concerning head injury. While
many patients with severe damage can
have a normal scan, more surprisingly
some with minimal clinical damage can
have gross abnormalities. In particular,
intracranial haematoma can be present
in the absence of clinical deterioration
and in situations in which previously
they would not have been suspected.
Because the natural history of these
haematomas is not known, they had
investigated how often operation was
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required, and whether or not this
could be predicted.

Eighteen patients with an acute trau-
matic intradural haematoma demon-
strated by CAT scanning and in whom
there was no neurological deterioration,
were investigated. All were kept under
close clinical observation and intra-
cranial pressure was monitored via an
intraventricular catheter. Operation
was undertaken if there was clinical
deterioration or if there was no
improvement.
Only seven (39%) patients required

operation; of these four made a good
recovery but three died. Of the three
who died, one had a pulmonary
embolus, another developed ventricu-
litis, and a third left the neurosurgical
unit but died six months later. Of
those managed without operation 10
made a good recovery and one re-
mained severely disabled. Patients who
were not in coma and had no midline
shift did not require operation. How-
ever, apart from this, age, midline shift,
intracranial pressure, and level of
responsiveness alone were helpful in
predicting the need of operation.

Since three of their patients died and
since it is difficult to predict which
patients would need operation, they felt
that a trial of conservative manage-
ment for acute traumatic intradural
haematoma is indicated only in patients
who are not in coma and who have no
midline shift.

A. D. MENDELOW, M. Z. KARMI, K. S.
PAUL, G. A. G. FULLER, and F. J.
GILLINGHAM (Edinburgh) observed the
importance of immediate surgery in
patients with extradural haematomas.
All patients with extradural haema-
tomas treated in the Edinburgh area
over two separate decades (1951-1960
and 1968-1977) were analysed to assess
the effect of delay on morbidity and
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mortality. One hundred and fifty-five
cases were treated surgically, and of
these 50 were associated with sub-
dural haematoma or brain contusion
or both. Only extradural haematomas
of greater than 15 mm in thickness
were included in the present study (83).
Five posterior fossa haematomas were
found. In seven patients time intervals
were inadequately documented, and
were, therefore, excluded.
The study indicated that mortality

decreased from 33.3% in the 1951-1960
period to 8.9% in the 1968-1977 period.
In addition good recoveries, without
morbidity, occurred in 40.7% of
patients in the earlier, and in 67.9% of
cases in the later period. Delay from
deterioration in level of consciousness
to operation was 9.8 hours (mean) and
2.4 hours (mean) in the earlier and
later periods respectively. Similarly
delays within hospital diminished from
8.0 hours (mean) to 1.4 hours (mean).

Detailed analysis of the delay from
deterioration in level of consciousness
to definitive operation showed that a
delay of more than two hours resulted
in increased morbidity and mortality in
both groups. The policy of immediate
admission of all head injuries for at
least 24 hours to the Head and Spinal
Injuries Unit of the Department of
Surgical Neurology was not instituted
until after 1960. The improved results
in the 1968-1977 period suggest that
this policy is advantageous because of
the earlier surgical intervention that
was possible.

B. RAMAMURTHI (Madras) discussed
nonvolitional biofeedback in the
control of some higher nervous
functions. Feedback techniques to en-
hance or retard certain physiological
functions like pulse rate, blood pressure,
and so on, have been well known for
many years.
The EEG waves from the subject's

scalp were analysed and separated by a
wave analyser into delta, theta, alpha,
and beta frequencies. Selected fre-
quencies were fed back to the subject
as light stimuli, through a system where
the frequency and the amplitude of the
EEG wave modulated the frequency
and the intensity of the light stimuli.
Such biofeedback techniques led to

definite changes in the EEG pattern
as well as the psychological state of the
subject. Generally, delta waves pro-

duced discomfort, alpha waves induced
tranquility, and beta waves caused
drowsiness. The technique had been
tried on patients with intractable
epilepsy, chronic depression, and
anxiety neuroses, with beneficial
results. The author also indicated the
progress of experiments where wave-
forms from the EEGs of Yogis and
meditators were fed back to healthy
subjects and patients with depression
and anxiety neurosis.

D. G. HARDY (London) had observed
arterial compression and distortion of
the trigeminal nerve at the pons in
patients with trigeminal neuralgia. He
pointed out that little information had
been published on normal neuro-
vascular relationships in this area. He
had investigated the relationship be-
tween the superior cerebellar artery
and the trigeminal nerve in 66 cada-
veric hemispheres. and in 38 he found
some relationship between the
trigeminal nerve and adjacent vessels.
In 34 the vessel involved was the
superior cerebellar artery, and in four
the anterior-inferior cerebellar artery.
Distortion of the nerve was not un-
common. The implications of these
findings were discussed in relation to
spontaneously occurring tic douloureux.

R. G. PERRIN and K. E. LIVINGSTON
(Toronto) reviewed the spinal meta-
stases causing cord compression which
occur in about 5% of patients with
systemic cancer, and produce devastat-
ing morbidity. The authors' experience
differed from the widely held gloomy
belief that surgery had little to offer
such cases. They had treated 100
patients with spinal metastases causing
cord or cauda compression between
1968 to 1978. Thirty-nine men and 61
women ranged in age from 21 to 80
years: 30% (all women) had breast
cancer. The most common primary
tumour in men was prostatic carcinoma.

Pain was the earliest and most
prominent symptom, followed by
weakness. Before operation, 97 patients
demonstrated motor impairment-50
were completely bedridden, and 21
were totally paraplegic. Sensory
abnormalities were defined in 90
patients. Five presented with Brown-
Sequard syndrome. Bladder dysfunction
was recorded in 40 patients. Spinal com-

pression occurred in the thoracic region
in 76 patients.

Surgical treatment involved urgent
and extensive laminectomy decom-
pression. Concomitant spinal stabilisa-
tion was performed in 10 cases,
involving posterior rib graft fusion
(seven), and Harrington rod instru-
mentation (three).

In January 1978, 29 of these patients
were living. The average postoperative
survival was 2.3 years. Seventy-one
patients had died with an average sur-
vival of 8.8 months. Surgical decom-
pression produced ineffective pain
relief in 70%.

Fifty-eight were ambulatory after
operation: 40 were walking and con-
tinent of urine six months after
surgery (including five patients who
presented totally paraplegic).
A positive approach and aggressive

management in this problem, they em-
phasised, could achieve results superior
to those generally reflected in the
literature.

P. KATHANDARAM and K. R. SHErTY
(Mangalore) described 10 cases of de-
layed extradural haematoma where the
symptoms of cerebral compression were
late in onset from four to five days to
as late as three weeks after the head
injury. In contrast to most extradural
haematomas which are acute with
fairly typical clinical presentation, all
their cases were fully conscious, except
for one patient who remained un-
conscious from the time of the accident.
The only complaint in the majority was
of bouts of severe headache and infre-
quent vomiting. Only five of the 10
cases had blurring of optic disc margins
with congested veins (papilloedema). In
the remaining five the optic discs were
normal.

In eight of the 10 cases there was
radiological evidence of skull fracture.
In two cases there was no evidence of
skull fracture, either in the radiographs
or at the time of operation. Two
patients had bilateral extradural clots.

Carotid angiography was performed
in eight of the 10 cases. In two cases
the extradural clot was detected at the
time of elevating a depressed fracture
of the skull. The value of carotid
angiography in these cases was stressed,
as was the location of the clot in areas
other than the temporal area, the most
common site in acute cases.
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N. SHANNON (London) had made a retro-
spective study including computer
analysis of 323 protruded lumbar inter-
vertebral discs at L4/5 and L5/SI levels
only. Twenty of the cases had central
protrusions operated on bilaterally, and
over a mean eight year follow-up period
there have been no recurrences requir-
ing reoperation whereas 15 of 301
unilaterally operated cases recurred
over the same interval. On further
analysis the L4/5 recurrences (11)
occurred statistically significantly more
often than the L5/Sl recurrences
(four).
The author also discussed correla-

tions between the weight of disc excised
and the likelihood of recurrence and
long-term (>4 years) morbidity
classified into three grades: grade 1-
asymptomatic with no signs; grade 2a
-symptomatic with no signs; grade 2b
-symptomatic with signs. The terms
recurrence, non-recurrence, and new
protrusions were defined. Five of the
301 cases developed new protrusions
within six years of the first operation,
and the rationale for two level
explorations was discussed.

M. R. MACFARLANE and L. SYMON

(London) reported a study on
lyophilised dura mater in animals.
Standard convexity craniotomies were
performed in six cynomolgous baboons.
Dura mater was excised in each, leaving
leptomeninges and cortex intact.
Lyophilised human cadaver dura mater
was implanted into the dural defect
and the bone flap replaced.

Microscopic examination 12 months
later showed fibroblastic infiltration of
the collagenous framework of the
lyophilised dura mater, and in areas

where this was prominent there had
been vascularisation. Bone formation in
the graft was a prominent feature.
There were no adhesions between the
dura mater, leptomeninges or cortex
and no significant changes seen in the
underlying cortex or white matter. The
histological changes seen in lyophilised
dura mater implanted in a human were
also studied, these comprising fibro-
blastic infiltration and vascularisation
but without bone formation.
A retrospective study was under-

taken on 100 neurosurgical patients in
whom lyophilised human cadaver dura
mater had been inserted for dural
reconstitution, and the study covered a

10 year period, with a minimum
follow-up of five months.
There were 56 laminectomies mainly

for spinal tumours, 22 foramen
magnum decompressions, 15 cranio-
tomies for excision of meningioma, and
seven craniotomies for miscellaneous
pathology, two of which were for
repair of CSF rhinorrhoea.
The results show that 87% were

complication-free. Of the 13 patients
with complications, only one had a
frank CSF fistula requiring reoperation.
One had transitory CSF rhinorrhoea
three months after operation, and six
had transient CSF collections in the
wound. There was only one wound
infection and this did not transgress
dura mater. There were two cases each
of bacterial and aseptic meningitis.
The results confirm the efficacy with

which lyophilised human cadaver dura
mater may be used in the reconstitution
of dural defects.

J. D. PICKARD (Glasgow) traced the
historical origins of the concept that
the effects of focal cerebral ischaemia
may be exacerbated by leakage of
vasoactive neurotransmitters from
ischaemic neurones. He then sum-
marised his work on the effects of
prostaglandins (PG) and prostaglandin
synthesis inhibitors on cerebral blood
flow (CBF) in both man and baboon.

Intracarotid infusions in the baboon
of stable prostaglandins (PGF2. and
PGE2) reduced CBF, both by a direct
vasoconstriction and by a secondary
metabolic effect on cerebral oxygen
consumption. Opening the blood-brain
barrier by osmotic disruption poten-
tiated these effects. Apparently con-
tradictory previous studies indicating
that PGE2 was a cerebral vasodilator,
did not exclude changes in extracranial
blood flow from their measurements,
the discrepancy being explained by the
finding that PGE2 enormously increased
temporalis muscle blood flow.

Evidence for a physiological role for
cerebral PGs in control of CBF was
provided by the effects of indomethacin
and aspirin (PG synthesis inhibitors):
the CBF response to CO2 was blocked
in both baboon and man, although
autoregulation remained intact. Finally,
cerebral arteries were shown to pro-
duce PGE2 and PGF2a, previously
claimed to be the cause of cerebral
vasospasm.

In explaining the effects of ad-
ministering PG or PG synthesis
inhibitors the recent discovery of
unstable PGs (prostacyclin) may be
important. Better definition of the
origins and competing effects of PGs
and thromboxanes on CBF and meta-
bolism is required before the use of
PG synthesis inhibitors in treating acute
brain damage can be considered.

A. JEFFERSON (Sheffield) described a
personal series of 74 patients with an
arteriovenous malformation. Twenty-
eight patients presented with an intra-
cerebral haematoma; of these three
died before diagnosis and one died
seven weeks after operation from the
effects of spasm in the opposite un-
exposed hemisphere. Twenty-four
patients presented with a subarachnoid
haemorrhage, 15 with fits, five with
various neurological deficits, and in two
(untreated) patients the finding was
incidental.

Forty-three patients were operated
on, and there were two relevant post-
operative deaths (5%). Twelve patients
received conventional radiation therapy,
and one was treated by Leksell's stereo-
tactic radiation technique. The effective-
ness of the latter was striking. Among
the 12, only three lesions appeared to
become smaller, but so far none of
those irradiated has died of their
lesion except one who deteriorated with
an "inoperable" lesion and died after
an attempt to remove it. Sixteen
patients were "managed conserva-
tively," usually because they refused
treatment. Four of them died.
Examples were given of lesions ex-

cised from areas of apparently crucial
neurological importance but with
minimal deficit. Because arteriovenous
malformations so often cause a
disastrous intracerebral haematoma
(14% mortality), surgery provides a
better alternative, especially when one
considers the morbidity. Persistent and
troublesome neurological deficits arose
as a result of haemorrhage from an
arteriovenous malformation rather
more than three times as frequently as
surgery induced such a deficit. Because
of these facts all patients with an
arteriovenous malformation should
have a surgical opinion.

R. v. JEFFREYS (Liverpool) reviewed a
personal prospective series of patients
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with cervical spondylotic myelopathy,
50 of whom had been treated by a
Cloward's operation, and 13 by de-
compressive cervical laminectomy.
Previous criteria for the choice of the
two types of operation were followed
throughout the study. Of the 50 patients
treated by Cloward's operation, 44 had
returned to employment, three had
been much improved, and three re-
mained unchanged. The patients treated
by laminectomy who suffered, on the
whole, from multiple anterior pro-
trusions, congenital canal stenosis, or
indentation of the iophendylate column
from ligamentum flavum, had in 11
cases benefited to varying extents, while
the other two remained unchanged. The
author gave his views on the current
debate as to the indications for the
various types of surgery, and the indi-
cations for surgery in cervical
spondylotic myelopathy.

j. PuNT (London) reviewed the records
of 21 children with neuroblastoma
presenting with spinal compression over
17 years. Neuroblastomas comprise
8% of all childhood cancers. In most
cases the disease is disseminated at
presentation, and the prognosis is poor.
Although presentation with spinal com-
pression is unusual, neuroblastoma is
the most common spinal tumour in
childhood. The clinical features were
predominantly of progressive limb
weakness. Plain spine radiographs were
abnormal in 18 out of 21 cases and a
paraspinal soft tissue mass, occasionally
calcified, suggested the pathology in
nine cases. In 15 patients, the intra-
spinal lesion was a direct extension of a
paraspinal neuroblastoma: in six cases
there was no paraspinal tumour, one
being a solitary intradural, extra-
medullary neuroblastoma. Striking
differences from the majority of neuro-
blastomas were the unusually large
proportion of children under 1 year of
age at presentation (11 out of 21), the
exceptionally low incidence of dis-
seminated disease at diagnosis (three
out of 21), and the high survival rate
(13/21). Morbidity was, however, high,
six out of 12 survivors having a severe
permanent neurological deficit. This
was accounted for by the survival of
four infants with neurological deficit
from birth. In the management of these
children the need for accurate assess-

ment of the extent of the disease and
close co-operation with an informed
oncologist were stressed.

D. J. PRICE, J. MASON, and R. E. DUGDALE
(Wakefield) pointed out that inade-
quately controlled generalised seizures
frequently cause permanent hypoxic
brain damage. Head-injured patients
were particularly vulnerable to hypoxia,
and it has been shown that for those
patients unconscious for more than a
week, early hypoxia reduces their
chances of eventually returning to work
from 69% to 19%.
A patient brought to hospital with

continuing seizures who does not
respond to an anticonvulsant within a
few minutes, has inevitably further ex-
tension of the period of systemic
hypoxia, hypercarbia, and respiratory
acidosis which jeopardises the already
vulnerable areas in the brain. Any
emergency treatment less than paralysis,
intubation, and elective ventilation is a
potentially hazardous compromise. Un-
fortunately, this action results in a
patient virtually inaccessible to
neurological diagnostic or monitoring
scrutiny with no guidance as to whether
the dosage of anticonvulsant is
adequate. Continuous EEG monitoring,
therefore, becomes mandatory.
They found that by using the signals

from a simple two-electrode EEG
monitor and subjecting it to a time-
series analysis on a minicomputer, they
had been able to assess continuously
the seizure discharge rate. This datum
was then forwarded to a therapy
algorithm which sets the rate of ad-
ministration of the intravenous anti-
convulsant by a syringe pump and thus
"closes the loop" of this servo-control
system. They chose sodium valproate
as it seemed to be the only anti-
convulsant with a very rapid cerebral
response time, with minimal sedative
side effects, and obtainable as an
intravenous preparation. Although very
high dose rates were used initially,
within a few hours the system selects
the required maintenance dose and,
without the sedative side effects, early
weaning off the ventilator was possible.

G. NEIL-DWYER and J. R. BARTLETT
(London) had examined the records of
377 head-injured patients admitted to
the South-East Thames Regional Neuro-

surgical Unit in the two years after the
introduction of the EMI scanner. Each
patient was assessed on the reason for
transfer, the necessity for transfer, the
safety of transfer, and whether im-
mediate access to a scanner would have
altered management.
The results showed that most patients

were referred because of a possible
intracranial haematoma; 30% of the
patients required operation, in 6%
transfer was unnecessary, and 10%
arrived with inadequate resuscitation.
With a wider deployment of head-
dedicated scanners to some accident
centres the majority of head-injured
patients currently being transferred to
special units for assessment would be
reduced substantially with improvement
of patient care.

G. TEASDALE, I. HAY, D. MCCRUDEN, G.
BEASTALL, and K. GROSSART (Glasgow)
reminded the meeting that in 1927
Harvey Cushing suggested that in
acromegalic patients surgery should be
carried out while the tumour was still
small, in the hope of preventing its
devastating effects upon the patient.
Surgeons have recently returned to
approaching the pituitary via the
sphenoidal sinus, but there is contro-
versy about the efficacy of cryosurgical
ablation as compared with micro-
surgical excision of the adenoma. The
results of 58 operations for acromegaly
were reviewed. Half (29) were per-
formed between 1967 and 1974,
employing a cryosurgical technique in
the remaining patients treated between
1974 and 1977. Microsurgical excision
was carried out in the latter series,
and there were more patients with large
tumours and more with recurrent
disease. Despite this, after microsurgery
the level of growth hormone was re-
duced to normal (<10 mU/l) in 65%
of patients compared with 21% after
cryosurgery. Also, after the latter pro-
cedure adrenal and thyroid deficiencies
were common, 62% and 38% of
patients, compared with 34% and 21%
after microsurgery. In patients with
small tumours (sella area <1.6 cm2)
microsurgery was particularly effective
(growth hormone normal in 92%,
endocrine deficiency in 83%). These
results support Cushing's view that
early surgical excision is the best
method of treatment for acromegaly.
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J. GARFIELD (Southampton) discussed
the findings of the first EORTC Train
Tumour Group study (26741) which
included 111 patients entered between
January 1973 and November 1975.
After optimal resection, all patients
received 5500-6000 rads, and were
randomised to chemotherapy (CCNU)
or no chemotherapy, without steroids.
Final evaluation of 81 patients (15
August 1977) did not show any favour-
able effect of chemotherapy on free
interval, with a mean duration of 34.5
weeks (control 31.0 weeks). The only
factor influencing free interval
favourably was age (under age 50 years
-60.2 weeks, over age 50 years-28.6
weeks). However when CCNU was
given only after recurrence it appeared
to prolong overall survival to 62 weeks
compared to 43 weeks when CCNU
was given after surgery. In patients
requiring steroids (10 m. per m2) after
the initial surgery, CCNU increased the
median survival from 21.5 to 31 weeks
(study 26742).
He explained that the current study

(26751) was examining in phase 1
(surgery to recurrence) the effect of
CCNU plus VM 26 (a cytostatic agent
which prevents cells from entering
prophase), the criteria being similar to

the earlier studies. Between September
1975 and January 1978, 127 patients
were randomised. Evaluation in
February 1978 showed the median free
interval to be 46 weeks with chemo-
therapy and 30 weeks without, but this
was not significant. As in 26741, age
over 50 years was again an adverse
factor.
Between 1 February and 9 August

1978 a further 20 patients left phase l
as a result of death or recurrence, 12
after chemotherapy, and eight without
chemotherapy, the average free inter-
vals being seven months and five
months. Thus, despite enthusiasm in
other centres for the use of nitrosureas
(CCNU and BCUN) after radiotherapy
in the treatment of supratentorial
malignant gliomas, the current studies
did not show any significant prolonga-
tion of tumour-free interval. Age below
50 years and the use of steroids were
favourable factors in survival. Unless
chemotherapy is given as part of a
randomised controlled study, there is
little justification for its haphazard use.

J. MERORY, G. H. DU BOULAY, J. MARSHALL,
R. W. ROSS RUSSELL, L. SYMON, D. J.

THOMAS, and E. ZILKHA (London) had
studied cerebral blood flow in patients
with recent subarachnoid haemorrhage,
who had undergone aneurysmal surgery.
Fifty patients had had 385 studies of
cerebral blood flow using the intra-
venous xenon-133 clearance method,
blood flow being recorded before, and
recurrently after operation on intra-
cranial aneurysms. There was a
recognisable time course of cerebral
blood flow after surgery in such
aneurysm cases. Normally, the first
postoperative day recording was signifi-
cantly higher than pre-operatively, this
was followed by a fall, with a further
more sustained but not significant rise
on the fourth and fifth day after
operation. In a group of patients who
did not show the first day peak, it
seemed that there was an increased
liability to develop late ischaemic
complications. Details of these cases
were presented in an endeavour to
understand why some patients in good
clinical condition with uneventful
surgery developed late complications.
The potential utility of the method in
controlling such therapeutic techniques
as induced hypertension, was also
discussed.
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