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The 84th Meeting of the Society of British Neurological Surgeons was held in Oxford on 4-7
September 1972 as a Joint Meeting with the American Academy of Neurological Surgery.

EXPERIMENTAL AND CLINICAL STUDY OF
PERIPHERAL NERVE HOMOGRAFTS

R. S. GYE (Oxford) had used immunosuppressive
agents to prevent rejection of peripheral nerve homo-
grafts in Wistar rats and Rhesus monkeys. Azathio-
prine greatly enhanced regeneration. Following the
successful animal experiments, freeze-dried and
irradiated homografts were inserted into patients
with extensive damage to peripheral nerve after
trauma or lepromatous neuropathy. Regeneration
occurred through grafts up to 23 cm in length.

COMBINATION DRUG AND IRRADIATION THERAPY FOR

SURGICALLY INCURABLE TUMOURS OF THE NEURAXIS

W. M. KIRSCH, D. SCHULZ, and H. YOUNG (Denver)
had treated 68 patients with surgically incurable
malignant tumours of the neuraxis with intravenous
5-fluorouracil and oral sodium warfarin (Coumadin
R). Diagnoses were glioblastoma (26), metastases
(20), astrocytoma (13), and miscellaneous tumours
(nine). Palliative surgery had been applied in most
cases. A five year study had demonstrated a definite
prolongation of useful life in patients with glio-
blastoma, the median survival in the treated group
being nine months. Results with metastases had been
favourable and with astrocytomas grade II and III
there had been encouraging results with survival
periods up to six years. Toxic effects had been slight,
being confined to disturbance of protein synthesis
shown clinically by subtle personality or intellectual
change and by radiological evidence of white matter
atrophy. It is considered that 5-fluorouracil and
sodium warfarin interfere with replication of glial
cells and that 5-fluorouracil has a radiosensitising
effect. Time lapse cinematographic study has
demonstrated an effect by both drugs on mito-
chondrial motility in cultured glial cells.

INTRACAVITY GLIOMA CHEMOTHERAPY

JOHN GARFIELD (Southampton) had found that in 163
patients with supratentorial astrocytoma Kernohan

grade III or IV the average survival time after burr-
hole biopsy had been 2-2 months and after crani-
otomy 3-3 months. The longest survival had been 15
months. A preliminary study had been performed of
the introduction of chemotherapeutic agents into
tumour cavities after craniotomy. Radiotherapy had
not been given and neither had steroids. Maximum
tumour removal was attempted and repeated injec-
tions of chemotherapeutic substances had been made
into tumour cavities through spigotted red rubber
catheters. Methotrexate had been used in 10 patients
and 1:3 bis-2 chloroethyl nitrosourea in nine. In the
methotrexate series the catheters remained in place
for an average period of 14 days and a maximum of
44 days. Klebsiella meningitis had occurred in one
case and fatal E. coli septicaemia in another. In the
BSNU group there had been no infection, the
catheter being in place for an average duration of 18
days, the longest period of treatment being 49 days.
Tissue obtained from tumour cavities at necropsy,
at second craniotomy, and at the time of reinsertion
of catheters had been microscopically examined.
Evidence was obtained of tumour destruction with-
out interference with normal healing processes. It
was concluded that further studies should be made.

THIRD VENTRICLE TUMOURS:
DIRECT SURGICAL ATTACK IN 42 CASES

J. C. CHRISTENSON (Buenos Aires) had operated on 42
cases of third ventricle tumour over a period of 28
years. These were divided into anterior, inferior,
medial, and posterior, according to their position
within the ventricle. Eight out of 10 anterior tumours
were cystic, seven out of eight in the medial group
were solid, 10 out of 12 in the posterior group were
solid, and of the inferior group seven were cystic and
five solid. Three tumours were colloid cysts. Seven-
teen different pathological entities were encountered
including glioblastoma, spongioblastoma, neuro-
blastoma, and pineal tumour. Anterior tumours
were frequently associated with loss of visual acuity
and with ophthalmoplegia. Hypothalamic and endo-
crine disturbances with or without visual field defects
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were frequent with inferior tumours. Medial tumours
were often associated with motor, sensory, and reflex
changes, while posterior tumours seldom showed
focal signs. Episodes of headache, blurred vision, or
leg weakness were frequent with all tumours.
Diagnosis was usually made by pneumoventriculo-
graphy. Transfrontal approaches were used for
anterior and inferior tumours. Posterior tumours
were approached through a posterior transcallosal
incision. Medial tumours were reached either by the
anterior or the posterior approach. Operative
mortality was 19%. The best results were obtained
with complete excision and with posterior and
anterior tumours.

EXPERIMENTAL EPILEPSY

PHILLIP HARRIS, G. W. ASHCROFT, H. R. A. TOWNSEND,
R. C. DOW, and JUDITH K. MCQUEEN (Edinburgh) had
developed a technique to produce epilepsy and a
'mirror focus' in rats, using implants of cobalt. The
effects of excision of the primary and of the mirror
focus, and of division of interhemispheric fibres had
been studied by electrocorticography using implanted
electrodes and a computerized analogue-digital con-
version technique. Removal of a well-established
focus was more effective in preventing secondary
discharges than removal of a developing one. The
mirror focus was totally dependent on the integrity of
interhemispheric fibres.

Biochemical studies of RNA, DNA, and protein
metabolism were carried out, and these showed that,
contrary to the findings of Morrell, the development
of cobalt-induced epileptic foci was not associated
with changes in these substances. Neurochemical
transmitter substances were now being studied. Focal
discharges could be caused or facilitated by a relative
lack of inhibitory transmitter-for example, GABA
-or a relative excess of an excitatory substance-
for example, glutamate.

Pharmacological studies showed that drugs such
as phenobarbitone, diphenylhydantoin, and etho-
suximide did not prevent the development of mirror
discharges.

In addition, behavioural studies were being made
using an ultrasonic technique to provide a print-
out of the animal's activities. It was concluded that
this particular experimental model showed great
promise as a tool for further investigations into some
of the many problems of epilepsy.

EPILEPSY DUE TO 'CHRONIC ENCEPHALITIS

T. B. RASMUSSEN (Montreal) had found in 24 patients
operated upon at the Montreal Neurological Insti-
tute for focal epilepsy since 1950 lesions in the sur-

gical specimens histologically typical of active
encephalitis, despite seizure histories of up to 25
years (median four years) and despite absence of
other symptoms and signs ordinarily associated with
encephalitis.

INVESTIGATION OF UNILATERAL PROPTOSIS

A. R. CHOUDHURY, R. J. A. FRASER, A. F. MaCDONALD,
and w. M. NICHOLS (Aberdeen) described the in-
vestigation of unilateral proptosis in 18 cases. The
usual clinical method of recording unilateral propto-
sis was to measure the relation between the corneal
apices. A difference in excess of 2 mm was con-
sidered to justify a diagnosis of unilateral proptosis.
The uncommon conditions of myasthenia and myo-
pathy caused proptosis by reason of flaccidity of the
extra-ocular muscles. Proptosis in thyrogenic dis-
orders was due to orbital deposits of mucopoly-
saccharide. Tumours tended to cause non-axial
proptosis. The importance of thorough history
taking and general examination was stressed. Pain
before proptosis, an orbital bruit, and evidence of
thyrotoxicosis were of great importance. Thyrogenic
proptosis were usually associated with thyrotoxicosis
but was sometimes seen in euthyroid patients. The
most important pointer in favour of a thyrogenic
aetiology was the presence of axial proptosis. The
TRH test might reveal increased thyroid activity but
it was not generally available. Special investigations
used to demonstrate the site and size of orbital
masses were carotid arteriography, orbital veno-
graphy, orbital pneumography, ultrasonography,
and gamma orbitography. The causes of unilateral
proptosis in this series were carotid-cavernous
fistula (3), infraclinoid carotid aneurysm (1),
cavernous sinus thrombosis (1), sphenoidal ridge
meningioma (1), optic nerve glioma (1), orbital
metastasis (4), orbital haematoma (2), ethmoid
empyema (1), nasopharyngeal carcinoma (1), ocular
myasthenia (1) and thyrogenic disease (2). The final
diagnostic test in tumour cases was biopsy.

REFERENCES
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USE OF DIMETHYL SULPHOXIDE IN EXPERIMENTAL
HEAD AND SPINAL INJURIES

S. MULLAN, J. C. DE LA TORRE, K. KAJIHARA, and
H. KAWANAGA (Chicago) discussed the modification
of experimental brain and cord injury by dimethyl
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sulphoxide, a drug which penetrates membranes and
can alter the blood-brain barrier. Thirty rhesus
monkeys were monitored for intracranial pressure,
blood pressure, carotid blood flow, electroencephalo-
graphy, respiration rate, and pulse rate. Some
observations of the cortical circulation were also
made through the microscope.

In the first experiment an extradural balloon was
inflated until respiration ceased. Ten control animals
died. Four out of 10 animals treated with intravenous
urea died and six survivors had neurological deficits.
Of 10 animals treated with dimethyl sulphoxide
(Ig/kg) one died and one had mild hemiparesis.
Trauma was inflicted on 45 dogs at the eleventh

thoracic vertebral level. Animals treated with di-
methyl sulphoxide fared considerably better than
did those in a control series, those treated with
intravenous urea, or those who had been given
glucocorticoids. There appeared to be no advantage
in giving both dimethyl sulphoxide and glucocorti-
coids. It was suggested that both haemodilution and
hyperbaric oxygen could aid recovery.

HEAD INJURIES IN CIVIL DISTURBANCES

D. S. GORDON and H. A. CROCKARD (Belfast) described
the experiences of a neurosurgical unit in a university
hospital in the middle of an area rent by civil dis-
turbances. In three years over 4,000 injured persons
had been treated in their particular hospital with a
death roll of 500. In contrast with military experi-
ence, most head wounds in this area were now caused
by high velocity bullets and not by shrapnel. More
brain damage was caused by high velocity bullets than
by low velocity missiles. Early deterioration in level
of consciousness after injury was found to be more
usually due to cerebral oedema than to haematoma
formation. Accordingly, endotracheal intubation
followed by hyperventilation was applied early in
such cases and usually'for one to two hours before
surgery. Dexamethasone was also considered to be
helpful. Clinical improvement with this regime
correlated well with falling intracranial pressure,
measured by an extradural pressure transducer.
Cerebral blood flow studies showed that very slow
flow indicated a bad prognosis. Falling intracranial
pressure could be accompanied by an improvement
in cerebral circulation. Blood loss required early and
rapid transfusion. It was considered that dural repair
was essential. The intensive care regime described
had been used in 40 patients with very severe brain
injuries and the mortality rate in this series was 50%4.

ELECTRONIC CONTROL OF THE NEUROGENIC BLADDER

B. S. NASHOLD and H. FRIEDMAN (Durham, North

Carolina) discussed electronic control of the neuro-
genic bladder. Electrical stimulation of efferent
nerves to the bladder or to the detrusor muscle had
been found to be of limited clinical use. In para-
plegic animals it had been established that the mic-
turition reflex remained excitable and could be
activated by direct depth stimulation of the conus
medullaris at the S1/S2 level. Five patients with
traumatic paraplegia had been treated by the
implantation of a set of bipolar platinum electrodes
in the conus medullaris at intervals ranging from
three weeks to three and a half years after injury.
Patients used small battery operated RF generators
to activate implanted RF receivers connected to the
electrodes. A biphasic signal was used to excite the
central grey matter of the spinal cord. Stimulation
resulted in a complex series of physiological results
including contraction and emptying of the bladder,
autonomic activity with sweating and increased blood
flow in the paralysed limbs, and tonic and clonic
movements of the legs. Penile erections and de-
faecation had also been noted. Four patients werenow
catheter free and could empty their bladders at regular
intervals by electrical stimulation of the spinal cord.
The longest follow-up was now two years. The tech-
nique was still in the experimental stage and could not
in the authors' opinion yet be recommended as
standard treatment.

SOMATIC REPRESENTATION IN THE HUMAN THALAMUS

J. ANDREW and N. RUDOLF (London) had investigated
somatic representation in the human thalamus using
a Rivers-Bennett frame and micro-electrodes of the
Albe-Fessard or Claude Bertrand type. One hundred
and thirteen trajectories had been explored in 78
patients with Parkinsonism and other dyskinesias. A
detailed account of evoked sensory responses in all
these patients was given. It was concluded that there
was no homunculus in the human thalamus, but that
the strip for the upper limb lay transversely, sloping
backwards, downwards, and medially. The leg strip
started more laterally and superiorly, while the head
region was divided into a large area medial to much of
the arm region, and a small area anterolateral to the
lateral end of the limb strip. Somatic representation,
in man was more complicated than in the monkey.
There was overlapping of responses which were
required for certain coordinated actions between
the parts represented. The mingling of superficial
and deep responses from, for example, the mouth
and the hand was an expression of the function of
the parts represented. At thalamic level functional
integration took place, the ventri- basal complex not
being simply a relay centre.
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DEVELOPMENT OF BRAIN EXTRACELLULAR SPACE

IN HYDROCEPHALIC (HY-3) MICE

D. G. MCLONE (Chicago) read an Academy Award
Paper. Specimens of cerebral cortex from normal
and hydrocephalic mice of the hy-3 strain were fixed
by freeze-substitution and prepared for examination
in an electron microscope. From randomly selected
electron micrographs the volume of extracellular
space at various stages of post-natal development
was estimated stereometrically.
During the initial stage of hydrocephalus (10th

post-natal day) when the aqueduct of Sylvius was

patent and the ventricleswere enlarging, the volume of
cerebral cortical extracellular space was about half
that of normal litter mates. On the 16th day, after
compression of the aqueduct, the extracellular space

enlarged by 200-300%, establishing a new pathway
for the circulation of cerebrospinal fluid. The patency
of this new pathway was confirmed by the rapid
destruction of intraventricular lanthanum in the
cortical extracellular space. During the last stage of
hydrocephalus (after 21 days) a communication
between the ventricular system and the subarachnoid
space was established through the occipital cortex
and the volume of the extracellular space then re-

turned to a normal level.
The establishment of a compensatory alternative

pathway for the circulation of cerebrospinal fluid in
thehydrocephalic brain showed the dynamic nature of
the brain extracellular space. It is suggested that the
ability of the cerebrospinal fluid to enter the extra-
cellular space may determine the ability of children
to tolerate some degree of hydrocephalus.

MOVEMENT AND MYELOPATHY

C. B. T. ADAMS (Oxford) discussed movements of the
cervical spine in relation to the development of
myelopathy in spondylotic patients. In 10 post-
mortem subjects laminectomies were performed and
pins were placed in the pedicles, extra-thecal roots,
and posterior aspect of the dura mater. Radiographs
were taken in flexion and extension. The more caudal
roots ascended from the dural sac to the interverte-
bral foramina and when passively moved were under
less tension than the descending roots. During
flexion the dural sac shifted upwards, expanded and
unfolded. The range of movement of the neck and
the obliquity of the extra-thecal roots influenced the
amounts of dural shift and expansion. When ad-
hesions were present between the dural sac and bony
canal, there was an increase in the amount of un-

folding and stretching of the dural sac immediately
rostral to the point of fixation. Cord traction during
flexion might be an important factor in the production

of myelopathy. The mechanism for cord and dural
traction would depend on the presence of an osteo-
phyte, marked kyphosis in flexion, and tension of the
dural sac and cord. Spondylotic myelopathy might be
treated logically. If there were a high range of move-
ment then a collar should be successful. If there were a
low range ofmovement and the patient was deteriora-
ting then relieffrom compression or traction wasmore
important. Review of 27 patients after laminectomy
showed that the good results were all in patients
having a range of movement of under 400. A late
relapse group had a high range of movement (over
400) unless the dura mater had been opened at
operation. It was considered that deterioration after
operation is due to formation of adhesions between
the dural sac and the laminectomy wound, or be-
tween the cord and the laminectomy wound if the
dura mater had been opened. The provision of a low
range of movement of the head and neck post-
operatively was important.

CONTROLLED THERMOCOAGULATION OF TRIGEMINAL
GANGLION AND ROOTLETS FOR DIFFERENTIAL

DESTRUCTION OF PAIN FIBRES

W. H. SWEET and JAMES G. WEPSIC (Boston, Mass.)
had employed controlled thermocoagulation of the
trigeminal ganglion and rootlets for the differential
destruction of pain fibres. Over seven years 200
patients had been treated, the diagnoses being typical
trigeminal neuralgia (154), carcinoma (12), atypical
facial neuralgia (23), post-herpetic neuralgia (1),
periodic migrainous neuralgia (4), central pain (1).
An intravenous injection of Fentanyl and Droperidol
was given at the beginning ofthe procedure andmetho-
hexitone might be used during placement of the
cannula-electrode at the foramen ovale. Under
radiographic control a 20 gauge electrode was passed
through the middle or medial third of the foramen
ovale into the Gasserian ganglion or rootlets. The
division in which the electrode tip lay was indicated
by painless sensations provoked by electrical stimula-
tion at threshold level. A thermistor at the tip of the
electrode permitted measurement of the heat employ-
ed. Methohexitone was given before each lesion was
made. Analgesia without anaesthesia has been pro-
duced in the majority of 250 procedures and corneal
anaesthesia has been encountered after only 18. There
had been no case of neurological deficit outside the
distribution of the fifth nerve and there had been no
mortality. Typical trigeminal neuralgia has been
relieved in 148 of 154 patients. Repeat procedures
required at least once in 27 patients had presented
no difficulties. Trigeminal rhizotomy was almost
obsolete in the authors' practice.
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HETERONYMOUS HEMIANOPIA

J. E. A. O CONNELL (London) discussed mechanisms
of heteronymous hemianopia which might be binasal
or bitemporal.
For over a century grooving of the optic nerves,

chiasma, and tracts by Willisian vessels in cases of
pituitary tumour had been noted during postmortem
examinations. O'Connell and du Boulay had
demonstrated in three patients that nasal field
defects from displacement of tumours of the optic
nerves or chiasma laterally or of the internal carotid
or anterior cerebral arteries medially could result
from sharply localised, pulsatile, vascular compress-

ion of the lateral fibres of the optic nerves or chiasma.
This would explain the nasal field losses observed.

Bearing in mind the small dimensions of the
chiasma and the variations in position of a sellar
tumour, it was difficult to understand how compress-

ion could frequently cause the picture of progressive
anteroposterior section of the chiasma in the
median plane with resulting bitemporal hemianopia.
After dissection and microscopic examination of the
chiasmal area and the chiasma itself, it was deduced
that displacement occasioned an internal tension in
the medial fibres of the nerves and chiasma. This was
explained by the fact that posteriorly the lateral fibres
of the chiasma were loosely attached but the medial
fibres were fixed by their intimate interweaving with
those of the opposite side. Displacement of nerves or

chiasma would cause injury to the medial fibres at the
decussation, leaving the uncrossed fibres intact.
According to the site of the tumour, the tension would
cause progressive bitemporal field loss, sometimes
combined with temporal scotomata or, if more
posteriorly situated, the displacement might produce
temporal scotomata alone.

TETHERED CONUS MEDULLARIS IN CHILDREN

E. B. HENDRICK, H. J. HOFFMAN, and R. HUMPHREYS
(Toronto). Tethered conus in children had received
some attention in the literature but with no signifi-
cant number of cases in any one paper. With the
increase of fusions for scoliosis in children, more

cases had come to light. Experience with tethering
of the conus medullaris was discussed.

SINCIPITAL ENCEPHALOMENINGOCOELES

W. J. WHATMORE (Edinburgh) discussed his experi-
ences with sincipital encephalomeningocoeles. Fifty
cases of anterior encephalomeningocoele had been

seen in Burma and 30 had been admitted for treat-
ment and study; 14 had been operated upon. Plain
radiographs or tomograms were examined to obtain
details regarding the bony defects. Lumbar pneumo-
encephalography was carried out as an investigation
for hydrocephalus. Indications for surgery were rapid
enlargement of the lesion, encroachment on eyes,
nose or mouth, danger of rupture, and association
with hydrocephalus. If this last condition was present
ventriculoatrial anastomosis was performed. The
lesion was approached extradurally after bifrontal
craniotomy and drainage of the right lateral ven-
tricle, and the dural sheath was cut 1 cm proximal to
the bony opening. The contents of the sheath were
divided and the dural defect over the brain was then
closed by sutures or by patches of Teflon or gelatin
sponge. Watertight closure of the skull defect was
obtained by suture of the dural sheath of the en-
cephalomeningocoele after a limited extraction of its
contents. One child died from pneumonia and one
from respiratory arrest during status epilepticus. A
man of 20 years developed postoperative hydro-
cephalus. Eleven patients had an intracranial repair
and three of these also had a ventriculoatrial shunt.
Three had shunts alone. Three patients had subse-
quent external plastic repairs. There was an immedi-
ate postoperative reduction in size of the lesions
except in the small solid types.

DILEMMA OF THE FOREIGN MEDICAL GRADUATE

J. P. EVANS (Chicago) described the dilemma of the
foreign medical graduate. This dilemma arose
because of the doctor's right to migrate on the one
hand and his responsibility to his country of origin
on the other. The fact that most medical graduates
had received their education at public expense made
the problem more serious. The author suggested that
the number of medical graduates moving annually
from one country to another might be as high as
100,000. It was stated that between 1952 and 1968,
10,000 foreign graduates entered Britain. During the
same time 7,000 British doctors emigrated and
another 2,700, who might have graduated, did not in
effect do so because of imposed reductions in medical
school outputs. Britain had failed by 40%4 to educate
an adequate number of doctors to staff its medical
services at the junior level and the record in the
United States was very similar. It was clear that very
few countries could afford to see their graduates
migrate at the present high rate.
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