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Proceedings of the Society of British Neurological Surgeons
A meeting of the Society of British Neurological Surgeons was held in Plymouth on
5-6 April 1979.

H. GOSSMAN (Plymouth) drew attention
to some features of both blunt and
penetrating injuries involving the su-
perior sagittal sinus. He presented a
case of a large vertex extradural
haemorrhage, and also a patient with
a blunt depression of the sinus pos-
teriorly whose inability to move the
lower limbs raised the question of a

spinal injury rather than bilateral in-
volvement of the parietal cortex, and
discussed papilloedema associated with
a fracture implicating the sinus just
anterior to the torcular.

Carotico-cavernous fistulae occurring
as complications of head injuries and
fractures involving the base of the skull
were reviewed. In 21 cases there were

three caused by a rupture of a left sided
intracavernous aneurysm of the internal
carotid artery, (all females). In this
collection two cases were not proved
by angiography; in three the murmur

ceased spontaneously eight days after
injury, 21 days after injury, and nine
months after the onset in one case

where the aetiology remained in doubt.
Muscle embolisation via the feeding
internal carotid artery in the neck was

the most efficient treatment and was

successful in his penultimate case.

Finally, a case was described of suc-

cessful excision of an aneurysm of the
vein of Galen, 18 months ago in a male
baby aged 8 months, presenting with
craniomegaly (head circumference 520
mm). The pre- and postoperative EMI
scans, operative slides, and pathology
were discussed, and a very healthy little
child demonstrated to the satisfied ad-
miration of his audience.

R. H. SHEPHARD and J. P. VAIDYA (Derby)
presented a retrospective study of 30
patients with spinal subarachnoid
haemorrhage (SAH). Since Fincher's
description in 1951, there have been
few reported personal cases with this
syndrome. Reviews on the subject were

published by Nassar and Correll (1968)

and Prieto and Cantu (1967). Spinal
tumour was the most frequent cause of
the haemorrhage in both series.

Arteriovenous malformation (AVM)
as a cause of spinal subarachnoid
haemorrhage has been rarely reported.
However, in a personal series of one of
the authors (RHS) comprising 54
patients admitted during a 20 year
period, 18 (33 %) had subarachnoid
haemorrhage-in 12 of thesc, the sub-
arachnoid haemorrhage was a present-
ing symptom on admission to the unit.
The remaining 12 patients with SAH

were-spinal tumour four, postoperative
(in AVM surgery) four, polyarteritis
nodosa one, unknown three. Patients
with AVM and subarachnoid haemor-
rhage are often younger than those with
other manifestations (mean age of 18
patients with subarachnoid haemor-
rhage-30 years: mean age of remaining
36-49 years).
Some patients die from the subarach-

noid haemorrhage and a number de-
velop severe neurological deficits from
spinal cord damage caused by intra-
medullary haemorrhages. Often the
initial haemorrhage leaves little in the
way of deficit (as in cranial subarach-
noid haemorrhage). This was so in eight
of the current series. Three others (aged
13, 13, and 20 years), paraplegic on
admission, had in previous years sus-
tained haemorrhages leaving them
unscathed.
The authors considered that these

patients (with AVM and subarachnoid
haemorrhage) should have early oper-
ation after spinal angiography and
should be managed in centres with
neuroradiological and neurosurgical ex-
perience of spinal vascular conditions.
The results of operation in the 18

patients were excellent in 10, good in
one, fair in two, and unchanged in five.
In the five unchanged cases, explor-
ation only was possible in three. Of the
10 excellent results, good recoveries
were achieved from paraplegia in two
and from quadriplegia in one. In five
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patients with minimal signs, the signs
cleared after operation. Two patients
with symptoms only, remained free of
neurological deficit after operation.
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P. A. STANWORTH (Oxford) described
hyperhidrosis as an early prominent
feature of syringomnyelia occurring as a
late complication of cord transection in
a small percentage of paraplegics. Three
patients were presented to illustrate this
pathology. The first (level T4) presented
with excessive sweating of his amputa-
tion stump. It was cured by lumbar
sympathectomy but he later developed
hyperhidrosis on his trunk and opposite
limb. The second (level T4) presented
with arm weakness but excessive waist
sweating was immediately cured by
syrinx drainage. In the third (level C6),
the cord cavitation was found at nec-
ropsy after his suicide. Hyperhidrosis
was the only late onset feature. All
three showed excessive sweating below
the level of the cord transection and
syringes both ascending and descending
from the level of trauma.
While hyperhidrosis in post-traumatic

syrinx is not a new syndrome, it is
not widely known as a feature of this
condition. It differs from the abnormal
pattern of the paraplegic firstly in its
greater degree, secondly because it is
usually spontaneous, and thirdly be-
cause it is cured by syrinx drainage.
The clinical importance of the con-

dition was emphasised. It is an early
warning sign in the paraplegic of the
development of a syrinx, it is best
treated by syrinx drainage and not by
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sympathectomy, and it demonstrates
pathology developing in the "neuro-
logically silent" cord below the level of
transection. It may be caused by a dis-
order of neuronal control on the
aflferent side of the sympathetic path-
way.

T. A. DUFF (Wisconsin) had studied the
topographic distribution of human
somatosensory evoked potentials using
a 36-channel scalp electrode array. The
early latency cortical potential from
median nerve stimulation was composed
of several deflections, each with a

unique topographic profile. Differences
in these profiles together with the
somatotopic organisation of sensory
motor cortex, gave opportunity for plot-
ting surface shifts resulting from stimu-
lating different body parts and also for
the documentation of physiological ab-
normality caused by small lesions within
the somatosensory pathway to the
cortex. Stimulation of the face, thumb,
middle, or little finger produced sequen-
tial P20 wave shifts corresponding to
the well-documented arrangement of
body part representation in somato-
sensory cortex. It was possible to study
focal physiological abnormality in re-

lation to relatively discrete cortical and
to a less extent subcortical lesions, in-
cluding neoplasm, haematoma, and
infarct.

W. H. SWEET (Boston) presented evi-
dence that chronic intractable pain
differs in its mechanisms from acute
pain in man. Data from many neuro-

surgical centres were reviewed to show
that at least 10 types of supratentorial
lesions may control chronic intense
pain effectively in man, yet are ineffec-
tive for acute pain, and also produce
no objective sensory change. He em-

phasised data from patients with the
agonising pains associated with malig-
nant tumours. The 10 sites were (1)
subcaudate (preinnominate) inferior
posteromedial frontal white matter,
(2) cingulum, (3) thalamic centrum
medianum-parafascicularis and neigh-
bouring intralaminar nuclei, (4) thalamic
linear lesion separating specific from
nonspecific sensory relay nuclei, (5)
thalamic pulvinar, (6) amygdala, (7)
frontothalamic tract, (8) hypothalamus-
posteromedial, (9) hypothalamus-peri-

ventricular nuclei, (10) hypophysis. The
corollary to these observations was the
finding that lesions in the thalamic sen-

sory relay nuclei were less likely to
control chronic pain, although more
likely to be accompanied by objective
sensory loss.

SING CHO so (Hong Kong) had made a

retrospective study of a consecutive
series of 32 intracranial AVM in
Chinese patients over a period of four
and a half years. On average seven new

cases were admitted each year. The
ratio of intracranial AVM to aneurysms

over the same period was 1 :1. The
incidence of small and medium size as

well as deep-seated AVM (25 small and
medium size and 23 deep-seated AVM)
was much higher than in most other
reported series. This fact is probably
contributory to the high incidence of
haemorrhage (87.5%) as the initial
piesentation. The high mortality (13 in
total) could be explained partly on the
basis of massive intraventricular and
intracerebral haemorrhage from deep-
seated small size AVM. Because these
malformations were deep seated, once

they bled death was rapid, allowing no

time for proper treatment. Twelve
patients underwent surgery: 10 had
total excision of the AVM with one

death and two had ligation of the feed-
ing arteries. The rest were managed
conservatively. The possible role of in-
creased fibrinolytic activities in deep-
seated AVM responsible for haemor-
rhage was discussed briefly.

D. C. M. FORSTER, L. STEINER, L. LEKSELL,
E-O. BACKLUND, G. NOREN, and T. GREITZ

(Sheffield and Stockholm) commented
that cerebral arteriovenous malfor-
mations represented a threat to life and
health. In conservatively managed
patients observed over 10 years nearly
one-fifth died from intracranial haemor-
rhage. Partial excision or proximal liga-
tion of feeding arteries did not confer
protection. Radiotherapy, the oldest
alternative method of treatment, had
been abandoned by most neurosurgeons.
The Leksell system of stereotactic
radiosurgery offered new possibilities for
radiotherapy by the precise localisation
of therapeutic doses of radiation with
optimal isodose configurations.

So far 59 patients had been treated by
this method in Stockholm. In the 41

cases where it was possible to include
the whole malformation within the 50%
isodose curve, angiography had shown
complete obliteration at six months in
one of 28, at one year in seven of 24,
and at two years in 13 of 16. The long
latency was a disadvantage, and one
patient in this category rebled before
obliteration was complete. If only the
feeding vessels or part of the malfor-
mation were included in the 50% iso-
dose curve, complete obliteration was
unlikely. Of all 59 patients only three
developed transient side effects attribu-
table to radionecrosis in functional
neurological tissue with almost com-
plete regression, and in one patient a
homonymous hemianopia developed be-
cause of calcarine artery occlusion.

Stereotactic radiosurgery appeared
highly effective in the treatment of
cerebral arteriovenous malformations
up to 35 mm in diameter but was not
suitable at present for those which were
larger. Work was in hand to improve
the techniques and, if possible, to
shorten the latency.

U. M. CHOWDHARY, P. C. CAREY, and M. M.
HUSSEIN (Dublin) had compared 83
patients with a diagnosis of spontaneous
SAH proved by lumbar puncture who
were given Epsilon amino caproic acid
(EACA) with 82 patients with SAH,
given no antifibrinolytic drug. The two
groups were comparable in age and sex
distribution, in the interval between
SAH and admission to the neurosurgical
unit, in the neurological grading at the
time of admission, and in the distri-
bution of the lesions found on angio-
grams, but were not randomised.
The dose of EACA was 36 g per

day in six equal doses. The clinical man-
agement of the patients was similar. Of
patients in the control group 26% had
recurrent haemorrhage and 45% of
these patients died. The rate of re-
current haemorrhage in patients receiv-
ing EACA was 4%, and 33% of those
who had recurrent haemorrhage died.
No serious side effect resulted. EACA
was regarded as an effective and safe
agent in reducing markedly the early
recurrence of SAH.

M. CAMERON (Salford) discussed the use
of antifibrinolytic therapy in the
management of ruptured intracranial
aneurysm. He had examined 233
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consecutive patients with subarachnoid
haemorrhage over a two year period of
whom 162 had been shown to have an
aneurysmal origin for the haemorrhage.
The first 56 aneurysm patients did not
receive antifibrinolytic therapy, and a

subsequent group of 106 were given
Epsilon amino caproic acid as part of
their management which was in every
other way identical. The groups were
admittedly consecutive rather than con-
current, but their sex and age distribu-
tions, sites of aneurysm, grades at
surgery, and timing of surgery were
very similar. The dosage employed was
3 g four hourly given within 36 hours
of haemorrhage, reduced to 2 g four
hourly on the fourth day and continued
to the day of operation or for three
weeks. He assessed the incidence of re-

bleeding, diagnosed as the abrupt onset
or worsening of headache and neck
stiffness together with loss of con-
sciousness or a sharp decline in the level
of response, or the sudden appearance
of new or further neurological deficits
(lumbar puncture was not used rou-

tinely), the incidence of vasospasm, and
the incidence of clinical deterioration
suggestive of cerebral ischaemia. Ten
patients of the 162 had rebled, only two
of them in the EACA-treated group.
He regarded this as a significant reduc-
tion in rebleeding. He observed no
increased incidence of thrombo-embolic
disease, but detected an increased in-
cidence of symptoms suggestive of
cerebral ischaemia in the EACA-treated
group, although the phenomena did ap-

pear to be reversible. There was no
evidence of a change in the association
of vasospasm between the two groups,
but rebleeding appeared more common
in patients without spasm.

R. S. MAURICE-WILLIAMS (London) had
used serial immunoassay of fibrin degra-
dation products (FDP) to monitor
fibrinolytic activity in the blood and
cerebrospinal fluid after subarachnoid
haemorrhage (SAH). Sixty-four patients
were studied, 43 of whom proved to
have aneurysms. Of the aneurysm

patients, 30 were treated with the anti-
fibrinolytic agent tranexamic acid
(REA). Serum FDP levels remained
normal after SAH. Levels in the CSF
fell rapidly from high initial levels dur-
ing the first few days, thereafter slowly
to reach normal levels after one to six
weeks. Tests for FDP also detect fi-

brinogen caused by cross antigenicity,
and it was suggested that the fast initial
fall merely reflected the clearance from
the CSF of fibrinogen released into it at
the time of haemorrhage. This process
obscured the FDP released by clot lysis,
and meant that FDP measurements in
CSF were not of prognostic value until
the first week had passed, for not until
then could fibrinolysis be assessed. After
this point, early attainment of normal
CSF levels appeared to indicate a lower
risk of rebleeding. Of 13 patients who
reached normal levels within 21 days,
only one rebled. Of 30 who did not, 14
rebled. Fibrinolysis appeared to persist
for several weeks after SAH, but dis-
continuation of antifibrinolytic treat-
ment during this time did not give rise
to rebound fibrinolysis. If deferred,
aneurysm surgery was being under-
taken, FDP assay in CSF during the
second and third weeks might help de-
cide which cases should be treated sur-
gically, which conservatively.

H. R. WINN, J. E. WELSH, R. RUBIO, and

R. M. BERNE (Charlottesville) had studied
the possible role of adenosine, a vaso-

active purine nucleoside, in the regu-
lation of cerebral blood flow (CBF) in
rats anaesthetised with 3% halothane,
tracheostomised, and paralysed with
pancuronium. A femoral artery and
vein were cannulated for constant re-

cording of blood pressure and injection
of drugs. Arterial blood gases were
measured and inspired gases adjusted to
maintain arterial P02 greater than 200
mmHg and arterial PCO2 between 30
and 40 mmHg. Seizures were induced
by intravenous bicucullin (1.2 mg/kg) a

blocker of aminobutyric acid, and the
brain was sampled after 10, 20, 30, and
60 seconds of seizure by the freeze-
blowing method of Veech. A seven-fold
increase in CBF is known to occur
within a few seconds of the onset of
generalised seizures induced by bicu-
culline. Control rats were treated identi-
cally but their brains were sampled
before the onset of seizures. Frozen
brain tissue was analysed for adenosine,
inosine, hypoxanthine, lactate, phospho-
creatine (PCr), ATP, ADP, and AMP.
Within 10 s of the onset of seizures,

adenosine was raised to 2.90+0.32 (SE)
nmoles/g from control values of 0.20
(2.75+0.77) and 60 s (2.07+0.47). Ino-
sine increased 77% by 10 seconds from
control values (3.13+0.72 nmoles/g). In

contrast, significant elevation in hypox-
anthine was delayed until 20 seconds.
At 60 s, inosine and hypoxanthine con-
centrations were 10.29±0.83 and 23.68
±4.16 nmoles/g. An increase in AMP
at 10 s (39±5 to 67+13 nmoles/g) cor-
related with the observed increases in
adenosine but AMP values returned
toward control values by 60 seconds.
PCr and AMP dropped sharply within
10 seconds with ATP values returning
to initial values by 60 s whereas PCr
remained depressed. Lactate became
elevated progressively throughout the
seizure period. The rapid increment and
maintenance of adenosine levels for the
first 60 s of seizures supports a role for
adenosine in the regulation of CBF.

A. BUTLER, N. H. BASS, and R. N. JOHNSON
(Charlottesville) commented that ele-
vated intracranial pressure (ICP)
associated with acute subarachnoid
haemorrhage had been attributed to a
disturbance of cerebrospinal fluid out-
flow through arachnoid villi. To assess
the role of various blood components in
acute induction of this disorder in the
rat, they combined a technique for
manometric assessment of CSF outflow
resistance with ultrastructural exam-
ination of arachnoid villi. Outflow re-
sistance was assessed before and 30
minutes after a 10 min constant rate
intrathecal infusion (22 ,l/min) of the
following substances: heparinised whole
blood, plasma (fibrinogen content: 440
mg), dialysate of plasma (containing
substances <6000 molecular weight),
serum (fibrinogen content: 0), and saline
controls with or without heparin. For
electron microscopy horseradish peroxi-
dase (HRP) dissolved in artificial CSF
was infused into the subarachnoid space
with flow rates adjusted to achieve a
steady state of CSF pressure of 800 mm
in all animals. When steady state press-
ure was achieved, aldehyde fixation was
performed to preserve the arachnoid
villus in its pressure-induced state.
Both blood and plasma significantly

increased CSF outflow resistance, while
plasma dialysate and serum showed re-
sistance values equivalent to saline con-
trols. Ultrastructural changes within
endothelium covering the villi of ani-
nials infused with saline, serum, or
plasma dialysate were similar: HRP was
found within numerous transendothelial
channels formed by single enlarged
cytoplasmic vesicles, on confluent
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ve3icles in transcytoplasmic chains. In
contrast, animals infused with blood or
plasma showed a marked reduction in
the number of transendothelial channels
associated with a fibrin-like material in
the subendothelial space. Increased
intracranial pressure after acute sub-
arachnoid haemorrhage is associated
with defective vesicular transport
through the endothelial covering of
arachnoid villi. This abnormality of CSF
outflow is apparently initiated by macro-
molecular substances associated with
the clotting cascade.

T. HOPE and J. P. WOODCOCK (Bristol)
described techniques of doppler ultra-
sound in the investigation of flow in
blood vessels in the head and neck. The
practical use of analysis of blood vel-
ocity/time waveform shape in doppler
recording from common carotid and
supraorbital arteries was described.
Comparison of peak height ratios in
these two vessels could give a clue to
the presence of carotid disease, when
there would be a reduction in peak
height ratio between the two vessels.
Temporary occlusion of the superficial
temporal artery normally resulted in
increased flow from the supraorbital
artery which could be detected by the
doppler system, but the presence of
lower pressure in the internal carotid
system could be detected by a decrease
in flow in the supraorbital artery when
the temporal artery occlusion test was

applied. Doppler imaging systems were

also described which produced an image
of movingsblood within the blood vessel
whose diagnostic value lay in the visu-
alisation of distorted flow patterns
caused by the presence of atheromatous
plaques. They concluded that with in-
creasing practice the quality of the
image could be favourably compared
with arteriography, and that the tech-
nique was a useful screening test and
would largely eliminate post-endar-
terectomy arteriography.

GEORGE W. TYSON and w. STRACHAN

(Plymouth) reviewed seven of 48 con-

secutive patients with a symptomatic
chronic subdural haematoma (CSDH)
not cured by burrhole drainage and
eventually treated by partial calvariec-
tomy. In the three patients who demon-
strated gross cerebral swelling after
craniotomy and membranectomy, re-

moval of the bone flap presumably pro-
vided an external decompression. The
other four patients had recurrent,
symptomatic haematomas associated
with a persistent, capacious subdural
space. Removal of the overlying cranial
vault allowed progressive intracranial
invagination of the scalp flap, this
obliterating much of the pathologically
expanded subdural space. Despite the
fact that these seven patients had a

particularly poor prognosis based on

previously identified clinical criteria
(advanced age, preoperative coma,
failure of previous drainage procedures),
there were no deaths among these or

the other 41 patients. Furthermore, the
quality of survival was generally high,
even among elderly patients with pre-
operative signs of brainstem dysfunc-
tion. Most patients (57%) eventually
attained the most favourable outcome
category, and no patient remained in a

chronic vegetative state. Since calvariec-
tomy, no patient has had a sympto-
matic, recurrent subdural haematoma.
Removal of the portion of the cal-

varium overlying the lesion should be
considered in some elderly patients who
develop or continue to demonstrate
severe neurological deficits after
traditional surgical treatment of a

CSDH. In order to benefit from this
procedure, these patients should have
regional cerebral swelling or recurrent
haematomas with a persistent sub-
dural space.

G. E. TEASDALE, E. A. COWDEN, J. G.
RATCLIFFE, J. A. THOMSON, D. DAVIES,
D. MCCRUDEN, P. MacPHERSON, and D.
DOYLE (Glasgow) reviewed the problem
of amenorrhoea, galactorrhoea, and
infertility, manifestations of hyperpro-
lactinaemia. Women with this syndrome
had become recognised with increasing
frequency in the last few years. It was

thus important to differentiate patients
with a prolactin-secreting pituitary
adenoma from those in whom there is
only a functional disorder of prolactin
secretion. The distinction usually de-
pended upon correlating a radiological
abnormality of the pituitary fossa with
the presence of tumour, but by itself
this was not a reliable guide. The sig-
nificance of minor abnormalities of the
fossa was doubtful; moreover, small
adenomas may be present in the absence
of any radiological abnormality. The
investigation focused, therefore, on

whether there was a characteristic
pattern of endocrine function which
reliably indicated the presence of an
adenoma, irrespective of radiological
findings. On the basis of endocrinologi-
cal studies, 17 patients were selected for
transsphenoidal exploration of the pitu-
itary. A small prolactinoma was found
in each case (size range 5-10.5 mm)
and confirmed by immunohistological
methods. In nine patients the pituitary
fossa was normal radiologically and in
six of these the basal prolactin was
only modestly increased, within the
range compatible with a functional dis-
order. There was loss of diurnal rhythm
of prolactin and impaired response to
stimulation by TRH (200 ,ug iv) and
metoclopramide (10 mg iv). In normal
subjects the serum prolactin level in-
creases during sleep by 92-257%. The
administration of TRH results in a 272-
955% rise, and of metoclopramide in a
rise of 1267-2964%. In patients with a
prolactinoma these responses were
either absent or very much reduced.
Patients with presumed functional
hyperprolactinaemia retained responsive-
ness. Bromocriptine and L-dopa de-
pressed serum prolactin levels, irrespec-
tive of the cause. After operation, 13
patients had a normal prolactin level
and fertility was restored in 14 patients.
In no patient was anterior pituitary
function impaired as a result of oper-
ation, and in two patients preoperative
deficits were improved. In the four
patients whose prolactin remained
raised after operation the tumour was
probably attached to the lateral walls
of the fossa so that persisting secretion
may have been the result of intradural
deposits rather than incomplete removal
of tumour within the gland. There is
uncertainty about the natural history
of small prolactinomas but the endo-
crinological and radiological features in
this series suggest that some may pro-
gress and enlarge. Successful manage-
ment of these patients by operation
rather than drugs demands high levels
of endocrinological, radiological, neuro-
surgical, and neuropathological expert-
ise, and the long-term results need to be
determined by continuing studies.

J. JAKUBOWSKI, B. KENDALL, and L.

SYMON (London) reviewed a personal
series of 16 giant pituitary adenomas
selected from 117 cases (13.6% inci-
dence) operated on during the last 10
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years. The criteria for selection were
(1) massive suprasellar extension reach-
ing more than 40 mm from the centre
of the jugum sphenoidale in any direc-
tion, and (2) lobules of intracranial tu-
mour extending suprasellarly in more
than two directions. All patients were
treated surgically by a single team using
the same surgical and anaesthetic tech-
nique. The operative mortality was
18.7% (three patients).

Multidirectional extension and often
invasive spread were important features
of these tumours. Operability could not
be established merely by determining
the size of the most prominent part of
the tumour. The direction and size of
each extension, any involvement of
major cerebral vessels, and the degree
of compression of basal structures
should be estimated before planning
treatment. Detailed radiological study
included plain radiographs, computer
tomography, angiography, and air
studies. In the final analysis risks of
surgical treatment were balanced
against the prospects of active long-
term survival.

Cases with tumour embedded in the
hypothalamus and with thalamic or
posterior extensions were least favour-
able for surgical treatment: partial re-
moval caused infarction and swelling
of the inaccessible part of the tumour
and accounted for each fatal outcome.
Exploration for exclusion of cystic or
necrotic tumour and biopsy for histo-
logical study, followed by a shunt pro-
cedure and x-ray therapy, was recom-
mended for the treatment of this
subgroup, even though perhaps only a
palliative short-term measure.

Intracranial extensions in other
directions were amenable to surgery;
the size of the tumour was not of itself
a contraindication to operation.

J. A. JANE (Charlottesville) described a
subfrontal procedure using newly
learned principles derived from experi-
ence with cranio-orbital-facial recon-
struction with many of the advantages
of Yasargil's pterion approach. Excel-
lent access to the superior, medial, and
lateral orbit and subfrontal region is
obtained by a relatively simple bone
flap that includes in one piece the
frontal bone, orbital roof, and zygo-
matic process of the frontal bone.
Orbital and subfrontal tumours were
easily approached through the flap. It

had also been used for anterior com-
municating aneurysms and cranio-
pharyngiomas. Its use was illustrated by
demonstration of procedures carried out
on intraorbital and subfrontal lesions.

In addition, craniofacial surgery had
provided new insight into the surgery
of tumours affecting the vault and orbit.
Tumours such as fibrous dysplasia are
familiar to the neurosurgeon but man-
agement of these lesions, where the
principal problem is often cosmetic, had
fallen between the neurosurgeon and
plastic surgeon, and consequently had
not been carefully addressed by either.
Because of recent interest in radical
cranial orbital-facial surgery, new ap-
proaches of these problems were
emerging. Concepts concerning the
management of the orbit arose from an
experience with over 200 procedures. Of
particular interest were those longstand-
ing lesions that had resulted in down-
ward displacement of the entire orbit.
A technique for elevation of the entire
orbit combined with tumour was pre-
sented. In addition, experience with
more traditional problems involving
Crouzon's, Apert's, and hypertelorism
was described.

J. BEAN, J. DARLING, N. HOYLE, S. 0.
ARIGBABU, and D. G. T. THOMAS (London)
had studied leucocyte migration inhi-
bition in 104 patients as an in vitro
indicator of cellular immune response.
General immune responses were tested
using SK/SD and Candida albicans as
commonly encountered antigens.
Patients with cerebral gliomas, benign
intracranial tumours, and spontaneous
subarachnoid haemorrhage (SAH) all
demonstrated impaired leucocyte mi-
gration inhibition compared with con-
trol subjects. The greatest impairment
occurred in patients with SAH, while
the least impairment was seen in
patients with glioma. Specific cellular
immunity to brain-derived antigens was
tested using glioma and normal brain
extracts. Preoperative responses to the
brain-derived antigens were slightly in-
creased only in SAH patients. Post-
operatively, the number of responses
rose dramatically in patients with glioma
and SAH, despite persistent impairment
of general cellular immune responsive-
ness. Patients with benign tumours
failed to show a marked postoperative
change in response to brain-derived
antigens. The postoperative changes pre-

sumably reflect acute release of antigen
from glioma-bearing and ischaemic
brains, inducing an anamnestic response
in presensitised lymphocytes.

Impaired cellular immune responsive-
ness was found to occur in all three
cerebral diseases studied, and did not
indicate the presence or severity of
malignant brain tumours.

JOHN MCFIE (London) had made a study
of the development of cerebral domin-
ance in the child as revealed by the
effects of neurosurgical lesions. With
the help of a number of neurosurgical
units in Great Britain, 300 cases of
surgically verified localised cerebral
lesions (principally abscesses and pene-
trating skull wounds), which had oc-
curred between birth and 20 years,
were traced. These patients, many of
whom had by then become adults, were
recalled and given tests to assess the
function of different cortical regions.

It was assumed that if a region had
been functionally active at the time of
the injury, there would be a residual
deficit in contrast to the functions of
uninjured regions. It was expected that
the degree of deficit might vary with the
age at which the injury had occurred,
and further that the appearance of
differences between the effects of right
and of left sided lesions would indicate
the age at which cerebral dominance
had become established.

Analysis showed that time since in-
jury was significant only for tests which
were not age-scaled; age at injury was
significant for the majority of tests; but
side of lesion was significant for the
intelligence tests only in those whose
lesion occurred after 16 years of age,
while it was significant for the majority
of memory tests from the earliest in-
juries. The results suggest that the
underlying functional difference be-
tween the two hemispheres is based on
their specialisation in terms of memory.

J. ROSENTHAL and B. A. GREEN (Miami)
reviewed a three year experience with
the use of freeze-dried cadaver bone
grafts for cervical fusions. The indica-
tions for these procedures included
traumatic injury, cervical spondylosis,
and the degenerative disease and con-
genital abnormalies. One hundred and
ten cases were reviewed, with a mini-
mum of a six month postoperative
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follow-up. The operations included the
Cloward procedure, the Smith Robinson
procedure, anterior body replacement
at single and multiple levels, transoral
approaches to the upper cervical levels,
and posterior cervical fusions using a
combination of cadaver bone and wire.
Cadaver bone was available through

the University of Miami Tissue Bank
and was removed using sterile necropsy
techniques. The bone included speci-
mens from the iliac crest, femur, tibia,
and ribs, precut to usable shapes and
sizes for grafts. The operative mor-
bidity using these cadaver bone grafts
was less when compared with most
series reporting autogenous grafts. The
rate of successful fusion using these
grafts was comparable with the best
series using autogenous bone. Fusion
failure early in the series was thought
to be the results of technical errors, in-
cluding the use of the wrong type of
,cadaver bone. This technique decreased
Che patient morbidity and postoperative
(liscomfort, as well as shortening the
length of the surgical procedure and
-minimising the intraoperative and post-
operative blood loss. Long-term radio-
logical and clinical follow-ups had
verified the effectiveness of these
cadaver bone grafts as excellent fusion
matrix.

J. P. PHILLIPS, A. EREMAN, and J. R. W.

GLEAVE (Cambridge) reported that the
primary biological function of normal
astroglia remains unclear.

Supportive and nutritive roles had
been suggested, and the possibility that
astrocytes might be physiological inter-
mediaries in the transmission of electri-
cal impulses had also been considered.
To date, there had been little suggestion
and no proof that normal astrocytes
were immunologically active. In con-
trast, a true phagocytic role for mi-
croglia was recognised.
As part of a continuing investigation

of glioma immunology, the authors had
found a remarkable incidence of normal
brain astrocytes appearing to have a
phagocytic or immune function. Using
sheep and ox red cell rosetting tech-
niques, immunological Fc receptors and
receptors for immunoglobulin G had
been found on 60 % of some normal
astrocytes. In addition, similar receptors
and C3 eomplement receptors had been
identified on a significant number of
microglia and astrocytoma cells.

While the latter discoveries were in
agreement with current thinking, the
presence of immune receptors on large
numbers of normal astrocytes was a
new finding and brought into question
the primary function of glial tissue in
the normal individual.

J. F. HAHN (Cleveland) had developed a
technique of brain biopsy using the
CAT scan for localisation. Needle
biopsy of intracranial lesions had been
well documented in the past, the reports
citing approximately 2% mortality and
4% morbidity. The protocol followed in
this technique was outlined, and had
up to the present been used in 13
patients, without morbidity or mortality.
Each lesion was biopsied with a single
insertion, the needle position being
verified using CAT scan. By this means,
there was an ability to avoid necrotic
areas, as in the centre of a glioblastoma,
the needle biopsy being taken from the
wall of the lesion. Further advantages
claimed included shortened hospital
stay, shorter period for starting aneil-
lary therapeutic measures, and less cost
per patient.

L. MORRIS and w. S. CAIL (Charlottes-
ville) commented that the advent of the
operating microscope and miniaturisa-
tion of surgical material had permitted
the development of microvascular pro-
cedures for superficial temporal artery
to middle cerebral artery anastomosis.
The procedure of external carotid to
internal carotid (EC/IC) anastomosis
was beneficial in cases of transient
ischaemic attacks (TIA) and reversible
ischaemic neurological deficit (RIND).
As the number of these surgieal pro-

cedures increased considerable import-
ance attached to the radiological
evaluation of these patients. A compre-
hensive protocol had been established
for the investigation of these patients
in both the presurgical and postsurgical
states. At initial investigation the radi-
ologist should recognise patients who
might be amenable to surgical revascu-
larisation and obtain all relevant infor-
mation at that time. The prime obstruc-
tive lesion should be demonstrated
clearly and any other associated lesions
must also be identified. In addition the
external carotid artery on the side of
the lesion must be shown clearly and an
attempt made to demonstrate possible
recipient middle cerebral vessels.

Postoperatively, the results of re-
vascularisation should be assessed in-
cluding the anatomy of the anastomosis
and the extent of cerebral perfusion in
the previously deprived areas. This stage
should also include reassessment of
previous collateral channels and any
alteration in the cerebrovascular
dynamics.

Assessment of the results of these
procedures so far would suggest that
they are probably beneficial in appro-
priate patients. Studies will continue
and, in addition to treatment of cere-
brovascular disease, anastomosis should
probably be performed as a precaution-
ary measure before definitive surgery
for aneurysm or arteriovenous malfor-
mation.

R. P. SENGUPTA (Newcastle) described
his approach to anterior communicating
aneurysms, based on his experience of
160 patients, 100 being reported in
detail. Emphasis was laid on the im-
portance for the decision as to surgical
approach of an analysis of the charac-
teristics of the anterior circulation,
whether or not the aneurysm filled from
one anterior cerebral artery only or
from both carotid injections, whether
or not the two anterior cerebral arteries
were of equal calibre or one was hypo-
plastic, and the relation of the neck
and of the aneurysmal sac to the vessels
in the region. The use of a reverse
Trendelenburg position with the head
down in a 10-20° tilt was advised,
locating the site of craniotomy on the
side of the neck of the aneurysm, and
approaching the anterior cerebral-
anterior communicating complex by a
small gyrus rectus incision after a
standard subfrontal approach, leaving
the dura mater open to take care of
postoperative brain swelling. One
hundred consecutive cases produced an
operability rate of 87%; 77% of oper-
ations were performed within 14 days
and 23 % within the first week. Good
results occurred in 83 % of the total
cases who returned to full working
capacity with no or only minor
symptoms.

D. E. KENNEMORE (Greenville) described
a method of relieving spasticity in spinal
cord and brain-injured patients by
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percutaneous radiofrequency rhizotomy.
An experience with 75 patients over a
period of 51 months was presented, with
detailed analysis of the initial 25 con-
secutive patients. These patients under-
went 37 procedures over a 19 month
period. At the end of 27 months from
the beginning of the series these patients
were carefully evaluated neurologically.
Twenty-one patients had little or no
spasm, three patients had insignificant
spasms, and one patient represented a
failure. Twenty-one of these 25 patients
were followed for a period of longer
than one year, and some had been
followed for as long as 51 months.

Voluntary motor function, touch, and
proprioception were preserved in all
patients with these functions initially
intact. Bladder and bowel function, and
penile erections were not affected in any
patient. Five patients with eight refrac-
tory decubitus ulcers were treated
successfully after rhizotomy. Three
patients originally thought to have total
motor lesions demonstrated voluntary
movements after rhizotomy. Two
patients with quadriparesis noted a
marked reduction in spasticity in the
arms after rhizotomy at T12, LI, 2, 3,
4, 5, and SI levels.
The procedure did not destroy the

potential for motor function. Bladder
and bowel function were undisturbed.
The capacity for penile erections was
preserved. Because no open incision and
no postoperative recuperation were
required the procedure could be per-
formed upon patients in poor condition,
and should the spasms or spasticity
recur this technique lends itself well to
repetition.

J. VERDURA, S. RESNIKOFF, and J.
CARDENAS (Mexico City) presented their
experience with 1000 cases of lumbar
discs operated upon over a period of
20 years.
The sample was made up of 986 cases

of ruptured or herniated disks surgically
treated at the L4/5 and L5/S1 levels,
11 at the L3/4, two at the L2/3 and one
at the LI /2 levels.

Criteria for surgical intervention
were: (1) repeated, incapacitating, low
back pain with definite sciatica, (2)
evidence of neurological deficits
(Lasegue's sign), (3) positive myelo-
gram, (4) a serious trial and failure of
conservative therapy, (5) no history of
psychiatric disturbances, and (6) no
litigation involved.

All patients were operated on in the
lateral position under general endo-
tracheal anaesthesia. With a unilateral
exposure, only a hemilaminectomy
(keyhole) of the suspected interspace
was carried out with a complete and
radical removal of the disc. No fusion
was performed in any of these patients.
Ninety-one per cent of cases produced
excellent to good results, and only
twenty-three (2.3%) had recurrence of
their signs and symptoms requiring a
second operation.

N. SHANNON (London) had analysed the
case records of 63 patients with benign
intracranial hypertension (BIH) (50
female, 13 male) diagnosed between
January 1962 and January 1978, and
follow-up information until January
1979 had been obtained by questionnaire.

Consecutive optic atrophy is the only
important sequela of this self-limiting

condition and occurred unpreceded by
visual obscurations in the two oldest
women patients aged 55 and 63 years
within six months of onset of their ill-
ness in spite of dexamethasone admin-
istration and thecoperitoneal shunt in-
sertion once visual deterioration had
occurred. Visual obscuration occurred
in 25 other patients, but was not fol-
lowed by visual impairment.

Since the condition remitted in all
but five patients within 12 months and
without any sequelae, only symptomatic
analgesic treatment should be given un-
less some causal association is found.
None of the therapeutic agents in use
affected the natural history of this con-
dition. The use of diuretics including
carbonic anhydrase inhibitors as well
as repeated lumbar punctures should be
discontinued.

It was not possible to demonstrate
that dexamethasone administered in a
dose of 2 mg daily to 16 patients for
an average of six months caused the,
condition to remit. A controlled trial of
steroids in patients who are not clinically
cortisol deficient is required to estab-
lish their rational use.

Insertion of a thecoperitoneal shunt
or bilateral optic nerve sheath incision
should be considered in those patients
who have papilloedema persisting for
as long as six months in order to pre-
vent consecutive optic atrophy from
developing.

Careful surveillance of optic nerve
function is the only important aspect
of management of BIH and measure-
ment of visual evoked responses might
allow earlier detection of those patients
who require surgical treatment.
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