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SOCIETY OF BRITISH NEUROLOGICAL SURGEONS:
61st MEETING

The 61st meeting of the Society of British Neurological Surgeons was held on June 29 and 30, 1960, as
a joint meeting with the Societe de Neuro-chirurgie de Langue Francaise. The Presidents, G. Clark-Maxwell
(Derby) and E. Laine (Lille), occupied the chair in rotation. The meeting was held at the new
Department of Surgical Neurology, Western General Hospital, Edinburgh, which was formally
opened by the Secretary of' State for Scotland, the Right Hon. J. S. Maclay, C.M.G., on July 1,
1960.

SYMPOSIUM ON DIENCEPHALIC SURGERY

Observations on the Aetiology and the Clinical Patterns
of Parkinsonism

Sir RUSSELL BRAIN (London) said that the term
Parkinsonism was introduced when it was found that
encephalitis lethargica could produce symptoms similar
to those of paralysis agitans or Parkinson's disease. The
characteristic Parkinsonian symptoms were tremor,
rigidity, and akinesia. Parkinsonism was thus a syndrome
which might be due to paralysis agitans, encephalitis
lethargica, cerebral arteriosclerosis, poisoning with
manganese, carbon monoxide, reserpine, or chlor-
promazine, or more rarely to other causes, including
cerebral tumour. The three classical symptoms varied
independently of one another so that the patient's
disability was a result produced by their summation and
it was necessary to estimate the part played by each. In
addition other symptoms might be present, for example,
other extrapyramidal symptoms, signs of a pyramidal
lesion, and dementia.
The Parkinsonian gait depended upon the severity and

distribution of the rigidity and akinesia. The marche a
petits pas due to severe akinesia was akin to an
apraxia.

Various points were helpful in diagnosing the cause of
Parkinsonism and these were discussed in relation to
encephalitis lethargica and cerebral arteriosclerosis.
These between them accounted for about 30% of cases
and the remaining 70% comprised cases of paralysis
agitans and probably some due to the other two main
causes which could not clinically be distinguished from
paralysis agitans. There seemed to be general agreement
that in encephalitic Parkinsonism the main site of the
damage was the substantia nigra, but not all were agreed
that this was true also of paralysis agitans, which some
believed to be due to a lesion involving other parts of the
striatum. Any physiological interpretation of Parkinson-
ism must take into account the activity of the whole
organism mediated by the whole brain. It was necessary
to assess the relative importance of the various symptoms,
the pathology, and the probable course of the disorder
in relation to the prospects of benefit from surgical
treatment.

Surgical Management of the Dyskinesias
A report on the material from the Department of

Surgical Neurology, Edinburgh was given. F. JOHN
GILLINGHAM (Edinburgh) reported on 146 operations
performed on 117 patients for dyskinesias from March,
1956. Each patient had been assessed by neurosurgeon,
neurologist, and medical psychologist. Of 111 Parkinson
patients, the first 60 had been unselected except for an
upper age limit of 65 years. In the later group some
selection had been made, based on experience in the early
cases. Apart from two early cases the simplified stereo-
tactic technique originated by Guiot had been used.
This method had been elaborated in order to shorten
operative time and increase accuracy. Thermal lesions
using monopolar electrocoagulation were used through-
out. During the past two years the permanent im-
plantation of screws in the skull had allowed further
lesions on the same or contralateral side to be made with
a minimum of difficulty.

In early cases lesions were made in the globus pallidus
17 mm. from the midline. Tremor was found to be best
treated by lesions in the globus pallidus and ansa
lenticularis, globus pallidus, and adjacent internal
capsule or in all three sites. Where rigidity predominated
a lesion in the globus pallidus between its medial and
lateral parts gave good results. Later, failure to abolish
tremor or recurrence of rest tremor led them to adopt
lesions in the ventrolateral nucleus of the thalamus.
Seven of 25 patients had additional lesions made in this
area with abolition of tremor. Following this experience
thalamic lesions alone were made in the next 14 patients,
these being made in the ventrolateral thalamus adjacent
to the internal capsule 16 mm. from the midline. Tremor
was more successfully treated in these cases but rigidity
did not resolve as completely as with pallidal lesions.
Since that time, therefore, lesions had been made in both
sites with further improvement in results and without
increasing morbidity. By suitable adjustments of the
line of approach both lesions could be made at the
same electrode insertion. In one patient in whom tremor
had been difficult to abolish, a lesion was finally made
which was narrow and elongated, beginning in the
thalamus, traversing the capsule and ending in the
globus pallidus 16 mm. from the midline and parallel to
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SOCIETY OF BRITISH NEUROLOGICAL SURGEONS

it. The results of this were excellent and there were no
neurological deficits. Two further lesions of this type
had been made, one case being complicated by minor
paraesthesiae affecting the angle of the mouth and the
tips of the thumb and index finger. He concluded that
tremor and rigidity were best controlled by the strategic
interruption of the thalamo-pallidal connexions, essen-
tially the ansa lenticularis and fasciculus lenticularis.
Their experience of treating other dyskinesias was limited
and he noted that there had been a greater tendency for
recurrence than in Parkinson cases.

A. A. DONALDSON (Edinburgh) then described the
operative and radiological techniques. He said that the
procedure was carried out under local anaesthesia in two
stages. The interval was usually 48 hours, sometimes
longer in disabled patients. At the first stage small lead
markers were inserted into the outer table of the skull and
astride the midline 1 mm. apart and in three positions:
at the upper margin of the frontal sinus, the coronal
suture, and 5 cm. above the external occipital pro-
tuberance. A frontal burrhole 2-3 cm. from the midline
along the coronal suture was also made. Then a lumbar
pneumoencephalogram was carried out and radiographs
taken. The lateral views were taken brow up and down
to demonstrate the anterior and posterior commissures.
The antero-posterior film was important and usually
three were taken, the first judged to be in the true A.P.
plane and the others a few degrees to either side. The
best of these films was then chosen. The lead markers
in the midline of the head were identified, removed, and
replaced by stainless steel screws to take the frame.
At the second stage the frame was applied and with

the patient in the prone position about 6 ml. "myodil"
inserted into the frontal horn of the ventricle. The
cursor of the apparatus was put on, its position having
been determined from previous films. The electrode
track was plotted to pass through two targets, both
16 mm. from the midline; this distance might be in-
creased if the third ventricle was enlarged. The globus
pallidus target was taken as 3 mm. posterior to the
posterior margin of the anterior commissure and 1 mm.
below the intercommissural line. The thalamic target
was at the midcommissural point and 3-5 mm. above the
intercommissural line. A line drawn between these two
points and intersecting the skull posteriorly indicated the
point of entry and line of the electrode and a burrhole
was made in the skull at this point. The side bars of the
machine were then attached and the sights aligned on the
pallidal target point using an image intensifier. Pro-
vided the sights were kept in the centre of the screen,
x-ray distortion could be neglected. Check radiograph
films were taken. The length of the electrode was checked
against the length of the sights and inserted along its
line until contact with the pulvinar of the thalamus was
felt. The distance from pulvinar to target was measured.
The electrode was then inserted to the thalamic target
point. Confirmation of correct position was obtained
by low voltage D.C. stimulation. At 5 to 8 volts the
patient usually experienced a tingling sensation at the
contralateral angle of the mouth and tips of thumb and
index finger. At higher voltages, or if the electrode was

more anteriorly placed, there might be movements of the
fingers, wrist, and arm or if further anteriorly, of the face.
Electrocoagulation was then carried out in a series of
increasing doses of 5 seconds to a predetermined level.
The lesion was usually 7 x 5 x 5 mm. Tremor was usually
reduced or stopped during insertion of the electrode and
stimulation; after coagulation tremor was usually
abolished and rigidity lessened. The electrode was then
passed through the capsule to the pallidal target point,
stimulation and coagulation carried out as before. The
electrode was then withdrawn and replaced by an in-
strument designed to place a small stainless steel ball,
15 mm. diameter, in the target area, and post-operative
check radiographs were taken. He considered this a
satisfactory indication of the site of the lesion though
some movement of the ball might take place at a later
date.

W. S. WATSON and J. N. NAUGHTON (Edinburgh)
reported their results of surgical treatment in this series.
The 111 Parkinson cases were graded into three groups,
one with tremor and rigidity confined to one side (32
cases), two with bilateral tremor and rigidity and only
minor widespread effects (50 cases), three with bilateral
limb tremor and rigidity and marked widespread effects
(29 cases). In the series, 95 of 111 patients had tremor
and rigidity abolished or significantly reduced without
complications; 17 had bilateral operations. Three
patients did not maintain initial good results and 13
patients showed various complications despite successful
treatment of limbs. These included transient motor
paresis (one), festinant gait (one), paraesthesiae in the
treated limbs sufficient to impair use seriously (three),
word finding difficulty, recovering within three months
(three), exacerbation of pre-existing psychiatric syn-
dromes (three), persisting mental deterioration following
operation, all in Group 3 (two), and one patient died
four months after operation from a staphylococcal
pneumonia. It was considered that surgery had been
worthwhile in 100 of the 111 patients. This experience
had suggested certain criteria in the selection of patients.
Patients with unilateral limb tremor and/or rigidity could
be restored to work and operation should be offered when
working capacity was threatened after a reasonable trial
of drug therapy. Bilateral cases merit bilateral thalamo-
pallidal operations done at some months' interval.
Widespread effects did not contraindicate bilateral
operations except where mental impairment was
prominent; in such cases although the effects on limbs
might be good, added mental inertia might prevent them
using their newfound freedom. In some bilateral cases
organic mental features might appear for the first time
after operation but serial psychometric tests had shown
that this receded satisfactorily in the weeks or months
after operation.
Three cases of unilateral choreoathetosis based on birth

injury had had encouraging results with pallido-thalamic
lesions. One patient with severe torsion dystonia had not
benefited from a left pallidal lesion and one patient with
dystonia musculorum deformans had only benefited for
a short time from bilateral pallidal lesions. One case of
spasmodic torticollis had bilateral thalamo-pallidal
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SOCIETY OF BRITISH NEUROLOGICAL SURGEONS

lesions but was only controlled for one month after the
first operation on the contralateral thalamus.

A. F. J. MALONEY (Edinburgh) demonstrated the post-
mortem findings in four patients from the series who had
died. The brains had been sectioned in 4 mm. slices
at right angles to the sagittal plane and parallel to the mid-
commissural plane. The expected lesions deduced from
operative and radiological data had been plotted on
cellophane transfers designed to go over sections in the
Schaltenbrandt and Bailey atlas and the post-mortem
lesions were plotted in a similar way for comparison.
He showed that the lesions found were discrete and well-
circumscribed, were accurately localized so that there
was close correspondence between the surgical and post-
mortem charts. The steel ball placed in the centre of the
lesion at the time of operation was seldom in the centre
of the lesion at the time of death but the close cor-
respondence between the charts suggested that the balls
had moved from their original position some time after
operation under the action of gravity.

Stereotaxic Surgery in Dyskinesia
G. GuIoT, S. BRION, and E. HERTZOG (Suresnes) dis-

cussed some of the problems attached to this method.
There were three principles underlying the method, each
of which posed separate problems, defining an area of
brain to be attacked, guiding a cannula to this point, and
destroying the area.
They felt that the Guiot apparatus, modified by

Gillingham, was simple, manageable, and accurate.
Two aspects of it should be stressed. First, it was made
to be used with both radiography and radioscopy so that
the x rays could be focused at any given point, per-
pendicular to the median sagittal plane, and errors due
to x-ray distortion and corrective calculations avoided.
Secondly, the cannula was inserted parallel to the sagittal
plane and angular calculations, necessary when the tract
was oblique and variable, could be avoided.

In considering the anatomical problem it was necessary
to know which structures the cannula would pass through
and which lay in the vicinity of the area aimed at; what
anatomical variations of the area existed and where was
the zone common to all cases. In order to solve this
problem it had been considered advisable to study the
anatomy in relation to the technique used. To this end
they were preparing an atlas of sections in the para-
sagittal plane and along a line at right angles to a line
joining the posterior edge of the anterior commissure and
the angulation lying in front of the mamillary body.
With their technique the cannula would pass along these
two planes and its pathway could easily be studied in
these sections.

It was also necessary to know the shape and volume
of the lesion. After considering various methods of
lesion they had come to the conclusion that a mechanical
leucotome, similar to that used by Bertrand and
Wertheimer, was the best. They then considered the
possibility of checking the location of an electrode by
stimulation, drawing on experience from 200 such
stimulations. They considered that bipolar stimulation
with 1 m.sec. shocks every second was best suited to
7

demonstrate the capsular fibres. Results had suggested
that the motor fibres were situated in the posterior and
external part of the posterior limb of the capsule, leg,
arm, and face being represented antero-posteriorly in
that order with some overlap. They stressed, however,
that this operative procedure, especially with a cannula
2-4 mm. in diameter, allowed only of an approximation.
They suggested that stimulation at 60 c. per sec. in the
thalamic or pallidal nuclei could produce varied responses
whose origin might be at some distance from the area of
the electrode, and specificity of these results was doubtful.
They no longer believed that tremor resumed or ex
aggerated by stimulation in the ventrolateral thalamus
was specifically due to this nucleus.

It was stressed that physiological interpretations from
operative results should be made with caution. One
could never be certain that the area aimed at had been
destroyed exclusively; many pallidal lesions were
probably pallido-capsular or even pallido-capsular-
thalamic. In thalamic lesions the volume of the lesion
largely overlapped the common zone of a thalamic
nucleus and probably spread into adjoining nuclei or into
the capsule. Before interpreting the therapeutic mechan-
ism of a lesion it should be possible to plot it accurately
on an anatomical map.

Bilateral Operations on the Thalamus and Pallidum for
Parkinsonism

H. KRAYENBUHL and M. G. YASARGIL (Zurich) re-
ported on a series of bilateral operations for Parkinson-
ism performed on 51 patients in a series of 263 cases.
The stereotaxic apparatus of Riechert was used together
with special unipolar electrodes and the high frequency
apparatus of Wyss. Lesions of 200 to 250 c.mm. were
made after stimulation and radiological check that the
electrode was in the target area.

Bilateral lesions were made in the posterior oral ventral
nucleus in 23 cases. In 15 tremor and rigidity were
abolished; in the remaining cases there was slight bi-
lateral emotional tremor and in one case a slight athetosis
of the right hand. The most striking complication after
the second operation was impairment of speech. In seven
cases speech was slurred, low, or fully aphonic, but in
seven cases also speech had been improved, in two cases
very considerably. In the other cases speech was un-
changed. Psychomotor disturbances and altered con-
sciousneEs were present in eight cases, in six slight and
transitory but in two these were severe and long-lasting.
Overall the results were good in 20 cases, in two the results
were poor because of psychical changes. One of these
patients died two months after the second operation.
In one case death occurred 10 days after operation from a
thrombotic lesion in the thalamus.

In 28 cases lesions were made in the thalamus on one
side and the pallidum on the other. In 14 tremor and
rigidity were abolished but in the remainder there was
still some emotional tremor on one side and some
rigidity on one or both sides. In 17 cases speech was
worse after the second operation but there was no
correlation with the side of the operation nor with right
or left handedness. These speech disturbances were not
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SOCIETY OF BRITISH NEUROLOGICAL SURGEONS

accompanied by pyramidal tract signs. There were also
several cases in which speech was slightly or considerably
improved by the bilateral operation. Psychomotor dis-
turbances occurred in 17 cases; in three they were
transient, in three slight or moderate but in six they were
serious, and in two cases death occurred five weeks and
8 months after the second operation. The general results
were excellent or good in 17 cases, moderate in five, and
bad in six. Of these six, two died and the remaining four
were akinetic and had a profound psycho-organic
syndrome and impairment of own care.

It was clear that severe psychic disturbances were more
frequent after thalamic and pallidal operations than
bilateral thalamic. They also stated that psychic dis-
turbance after a first operation or intermittent delta
rhythms in the E.E.G. after a first operation indicated a
bad prognosis for a second. Thalamic lesions had a
more certain and complete effect on resting tremor and
rigidity than did pallidal lesions, which usually had to be
made much larger to gain a good effect. Preference was
therefore given to lesions in the ventral oral nucleus of
the thalamus which interrupted all pallido-thalamic and
cerebello-thalamic fibres for unilateral and bilateral
operations. These good results depended on the selec-
tion of patients without cerebral deterioration, normal
E.E.G. findings six months after the first operation, and
small and accurately placed lesions.

Pallidotomy and Thalamotomy in Parkinson's Disease
C. GRos, A. ROLLGEN, and B. VLAHOVITCH (Mont-

pellier) demonstrated a new stereotactic apparatus and
described their personal technique. In 17 cases lesions
had been made in the medial pallidal region. Average
duration of disease was seven years and 10 patients were
more than 60 years old. Six cases were unilateral and
11 bilateral. Generally, improvement in rigidity was
better than in tremor. In three cases the results were
excellent, and good in seven. Painful cramps had dis-
appeared with relief of rigidity. Effect on tremor was
found only in lesions more than 8 to 10 mm. posterior
to the anterior commissure and 15 to 17 mm. from the
midline. In these cases a discrete effect and facial weak-
ness were common. In 26 cases lesions were made in the
inferior part of the ventrolateral thalamic nucleus. In
six cases contralateral pallidal lesions had been made
and in one a homolateral pallidal lesion. Average
duration of disease was seven years, eight patients were
over 60, and six were unilateral. On the whole effect on
tremor was better than on rigidity. There were 17
excellent results, four good, and three failures. The best
results were obtained from lesions placed 14 to 17 mm.
from the midline and posterior to and above the middle of
Cooper's line, or some millimetres in front and above the
posterior third of the anterior-posterior commissure line.
In five cases they had been able to obtain a selective effect
on tremor during the operation, on the arm by a lesion
in the antero-inferior quadrant and on the leg in supero-
posterior. Stimulation in the internal capsule showed
that antero-posteriorly facial and upper limb fibres over-
lapped; they were unable to obtain selective responses
in the leg at this level.

Bilateral operations in the pallidum and thalamus had
been done in six cases at intervals of six months to one
year. Three were excellent results, one improved, one
unchanged, and one made worse, probably by a hae-
matoma in the capsule. They concluded that pallidal
lesions had a good effect on rigidity, thalamic on tremor
and also improved rigidity. The effect on akinesia was
slight and most marked in pallidal lesions. Vegetative
functions were not affected.

The Effect of Thalamic Lesions in Parkinsonism
C. H. LENSHOEK and J. VAN MANEM (The Hague) dis-

cussed their results in treating 58 patients by lesions in
the ventrolateral thalamic nucleus. In seven cases the
lesion was made in the anterior oral ventral nucleus,
10 mm. behind the foramen of Monro along a line joining
this with the posterior commissure and 11 mm. lateral
to the ventricular wall. Rigidity was improved but the
effect on tremor was not good. Thereafter the lesions
were made more posteriorly, 13 to 17 mm. from the
foramen of Monro. In these 51 cases there were 21 very
good results, 20 good results, eight no change, and two
were worse. The follow-up period averaged six months.
The effect on tremor was immediately excellent but in
many cases slight tremor reappeared in one to two weeks
but in only two to its former degree. Rigidity was
greatly improved but hypokinesis not affected. The
effect on the hand was better than on the leg and im-
provement in gait not so obvious as in tremor and
rigidity. In patients with normal speech no change was
noted, but in those with speech defect this was nearly
always made worse; in only one case was disturbed
speech improved. Hemiplegia was not seen but transient
mental confusion was seen four times in 16 cases.
Psychological testing showed a post-operative decrease
of I.Q. In general, the total effect on invalidity was
disappointing in spite of good effect on tremor and
rigidity. Disorders of speech, hypokinesis, and diffuse
cerebral atrophy were considered to be contraindications
to thalamic lesions. They concluded that thalamic lesions
gave better results than pallidal lesions and with fewer
complications and that the most effective were in the
posterior oral ventral nucleus. Bilateral thalamic lesions
were no more dangerous than thalamic and pallidal
lesions.

The Use of the Guiot-Gil ingham Instrument in Stereotactic
Surgery

C. B. SEDZIMIR (Liverpool) said that he had carried out
63 operations on 50 patients using the Guiot-Gillingham
apparatus and following their technique in most respects.
The use of general anaesthesia in the first stage had been
usual. Large lesions were not necessary and it had been
noted that insertion of the electrode into the correct area
often resulted in cessation of tremor whereas if the elec-
trode was even a millimetre outside the target no change
resulted. It was suggested that in patients with advanced
bilateral Parkinsonism, speech and mental disturbance, a
pallidal lesion should be made on one side and a thalamic
on the other. Bilateral thalamic lesions were the next
safest procedure, but bilateral pallidal lesions often
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resulted in speech deterioration. Of eight bilateral
operations deterioration in speech had been noted in
three, and their behaviour suggested an apraxia of the
tongue. Operations had been performed on 45 Parkinson
patients, two with hemiballismus and three with
Huntingdon's chorea, and much of the paper was devoted
to a detailed description of these three patients. There
was sometimes dissociation between mental and choreic
symptoms in these patients, and those with slight mental
changes justified surgical treatment. Air studies showed
ventricular dilatation and cortical atrophy in all. During
stimulation and coagulation none experienced the
paraesthesiae seen in all the other patients. One patient
had chorea abolished in the limbs and was left with only
slight chorea in the head and trunk. She died eight weeks
after operation on the second side; she had been semi-
conscious for three weeks and almost speechless and
died of pneumonia. A second patient had a bilateral
operation and was freed from choreic movements except
for the right thumb. She was quite satisfactory in every
respect. The third had had only one side done with a
satisfactory result. It was suggested that in patients with
Huntingdon's chorea with well-preserved mental state
operation was beneficial and justifiable.

A New Versatile Stereotactic Instrument
BRODIE HUGHES (Birmingham) described a new stereo-

tactic instrument which had been designed for simplicity
of operation and versatility. Based on the Sweet
instrument all attachments were screwed to an oval
frame which was screwed to the skull so that accurate
replacement could be achieved at subsequent operations.
X-ray grids attached to the frame served as locating
markers and the whole frame was firmly attached to an
x-ray table so that the position of the centre ray could
be known. Air and "myodil" were used as contrast media.
The choice of an arc system for carrying the electrode

had been determined by the obliquity in all planes of the
ventral oral nucleus of the thalamus. It would seem that
if the electrode could be inserted into the brain parallel to
these planes minor deviations of position of the nucleus
would be less important. The axis of the arc was con-
trolled by compound slides at either side and a lateral
screw movement so that the position of the electrode tip
could be altered in all three planes with the greatest ease.
He said that the machine had originally been designed

with this easy accurate adjustment so that it could be
used with focused ultrasound. Using this medium, areas
of the brain could be put out of action temporarily and
by "scanning" over an area the exact site necessary for
the optimum result could be selected. Thereafter raising
the energy dose of the ultrasound, brain tissue could be
destroyed without damaging vessels or glial tissue. Work
on the ultrasonic equipment had been slow and difficult
but he hoped that it would soon be in clinical use.

THE TERMINAL DISTRIBUTION OF THE
PATHWAYS SUBSERVING PAIN

D. BOWSHER (Liverpool) said that a preliminary fibre
count on a single case of antero-lateral chordotomy
indicated that of the fibres of 2 to 7 ,u at the first cervical

level, only 12% of those from 2 to 4,u and 36% of those
from 4 to 7,u were present at intercollicular level. The
subdiencephalic fibres frota the anterolateral quadrant
of the cord terminated in an orderly fashion in certain
cell groups of (a) the sensory cranial nerve nuclei,
(b) the nuclei of cerebellar projection, (c) the mesen-
cephalic tectum, and (d) the reticular formation.

In the diencephalon, fibres from the anterolateral
quadrant of the cord terminated bilaterally in (a) the
ventro-postero-lateral nucleus (somatotopically), (b) the
thalamic reticular nucleus, (c) certain nuclei of
the intralaminar group, and (d) the medial magnocellu-
lar portion of the medial geniculate body.
The medial lemniscus also terminated somatotopically

in (a) and possibly sent fibres also to (d), but strictly
unilaterally; it had no connexions with (b) and (c). The
distribution and synaptology of the two systems in (a)
was identical. This evidence, together with the observa-
tions of Ervin and Mark (1959), who found that stimula-
tion of this nucleus in man never produced pain but
always evoked sharply localized tactile or kinaesthetic
sensations, suggested that the ventro-posterior thalamic
nuclear group was concerned only with accurate localiza-
tion of superficial and deep stimuli, and not with their
quality. The specific relay centres for painful sensations
must therefore be sought in thalamic nuclei other than
the ventro-posterior group, and in some of the sub-
diencephalic centres mentioned above. The possible
functional significance of some of these centres was
discussed.

THALAMIC LESIONS FOR THE TREATMENT
OF FACIAL NEURALGIAS

S. OBRADOR and G. BRAVO (Madrid) reported the
results of treating three patients with facial pain by
thalamic lesions. Two had atypical pain, one following
partial root section for "tic doloureux" and the other
secondary to cerebello-pontine angle arachnoiditis. The
third patient had a typical trigeminal neuralgia.

In each case an attempt was made to destroy the
contralateral nucleus ventralis posteromedialis at the en-
trance of the trigeminal leminiscus. In two cases the
lesion was made by the balloon technique injecting
alcohol in "pantopaque" and in the third with a wire
loop. The lesions were placed 5 mm. anterior to the
posterior commissure, 1 to 2 mm. above the inter-
commissural line and 13 mm. from the midline, and their
average size was 8 x 5 mm. Stimulation before making
a lesion sometimes produced facial dysaesthesias. All
were on the dominant side and some speech disturbance
appeared immediately and lasted from several days to
several weeks. No sensory changes were found after
operation but one patient complained of a subjective
change in the use and feeling of the right hand which
had lasted three months. Slight euphoria and indifference
were noted. The patient with typical neuralgia was not
improved by operation. The atypical neuralgias were
improved after the operation but the pain reappeared
after some months though with less intensity.

It appeared that unilateral thalamic lesions did not
produce lasting relief of pain and perhaps bilateral lesions
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should be tried. They suggested that these results
supported the theory that trigeminal neuralgia had a

peripheral origin, the atypical pains were dependent on

so-called central factors.

STEREOTACTIC COAGULATION OF THE
SPINOTHALAMIC TRACT FOR INTRACTABLE

TRIGEMINAL PAIN
G. MAZARS, R. ROGE, and A. PANSINI (Paris) reported

the results of a lesion in the spinothalamic pathway in the
midbrain in 86 cases. Twenty-seven of these had been
for facial pain and included nine cases of trigeminal
neuralgia, six of pain following posterior root section or
alcohol injection, three of post-herpetic neuralgia, two
unclassified, and one of dural head pain.
The lesions were made with high frequency current,

the electrode being inserted along the parasagittal plane
perpendicular to the intercommissural line. In the early
cases the lesion was made just anterior to the posterior
commissure and although relief was total initially there
was some recurrence months later. In the next four cases
the lesions were at the level of the posterior commissure
but these were complicated by a Parinaud's syndrome
and finally a position 3 to 4 mm. behind the posterior
commissure was chosen. There had been only one death,
after a bilateral operation, in the 86 cases. In the facial
cases loss of pain and temperature sensation without
impairment of tactile and discriminative sensation was
obtained in all but one case and the relief of pain was
complete in all but two. In one case of carcinoma of
the tongue pain recurred after two months and one

patient with trigeminal neuralgia still complained of
unpleasant sensations around the teeth. All the cases of
atypical, continuous facial pain, post-herpetic or not, were
completely relieved, though one had to be operated on
twice.
They concluded that the conservation of the corneal

reflex, lack of any motor effects, and lack of other
unpleasant effects of sensory root section made this a
very valuable operation for true trigeminal neuralgia.

STEREOTACTIC OPERATIONS FOR THE
RELIEF OF PAIN

J. HANKINSON, G. W. PEARCE, and G. F. ROWBOTHAM
(Newcastle) said that in the course of thalamic operations,
by means of the Leksell stereotactic instrument, for
chronic pain and abnormal movements, techniques for
sensory stimulation and recordings had been developed
with two objects in view.

First, to clarify the question of topographical localiza-
tion of the neuronal relay systems in the human postero-
ventral group of nuclei; and secondly, to use this
information to make lesions as far as possible limited to
the innervation of the affected parts of the body in the
treatment of intractably painful conditions.

In the case of a woman suffering from "the thalamic
syndrome" a suitable site was found in the posteroventral
nucleus, from which stimulation produced her symptoms
and a lesion in the same spot almost completely eradicated
them after the first lesion had been somewhat enlarged.

The case of a man suffering from widespread lightning
pains of tabes dorsalis was described and the records of
extensive stimulation in this case gave striking evidence
of topographical localization in the posteroventral
nucleus.
The second technique employed had been the adapta-

tion to man of the small electrode recording methods used
in animals, as described in the work of Mountcastle,
Rose, and Henneman (1952), of Hunt and O'Leary (1952)
and of Gaze and Gordon (1955).
Examples of spontaneous spike discharges occurring

in groups from the posteroventral nucleus were shown
and also responses to tapping with the finger on the
dorsum of the patient's left hand and at the same time
the absence of any such responses from other parts of the
body. This response, which was localized to the dorsum
of the left hand and forearm, consisted of a spike followed
by a positive wave of duration 100 to 300 m.sec. Similar
localized responses were obtained in the last three cases.

Light general anaesthesia was used in the first five cases
of these recordings and local anaesthesia in the sixth,
when the response was not so well-marked although
localization was obtained. Further experiments with
anaesthesia as well as with electrodes and recording
apparatus were necessary before a fixed technique could
be devised, especially as regards methods of electrode
advancement and the recording of time relationships.

METHOD OF STEREOTACTIC SURGERY
IN DYSKINESLIS

I. WERTHEIMER and LAPRAS (Lyons) described their
method of operation and showed a film of the operative
technique and clinical results in three patients.

Their contribution was a technical one and comprised
a simplified method using mostly the anatomical data
presented in the atlases of Talairach and Schaltenbrandt
and Bailey. A parasagittal route was used. The in-
strument consisted of a plate fixed to the skull carrying a
tripod on which was fixed a goniometer (similar to
Boffe's) adapted for stereotactic work. Reference point
was ascertained from a ventriculogram relating x-ray
points to anatomical data. A metal shaft on the gonio-
meter carried a leucotome similar to that designed by
Moniz and Lima, the brain lesion being a mechanical
one. This operative procedure had been used in 80 cases.

A STEREOTACTIC APPARATUS WITH
OPTIC AIMING

E. WORINGER, P. CHAMBON, and J. BRAIN (Colmar)
described their simple stereotactic apparatus. This con-
sisted of a plate which was screwed to the skull and
mounted on this was an electrode guide on a ball-and-
socket joint. The guide was adjustable over 300 from
the vertical by means of two micrometer screws mounted
on pedestals at 900 to each other. The needle-electrode
was of convenient length, graduated and insulated except
for its tip. Two plexiglass sheets mounted at right angles
and engraved with reference lines in the centre were
placed on the Lysholm table in front of the x-ray casettes
so that the central x ray passed through the centre
reference line.
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The patient was placed with his head on the skull table
in such a way that the point aimed at was enclosed by
the reference lines; ventricular contrast medium was

used. On the radiographs the line connecting the centre
of the ball joint with the target area could be plotted.
Tracings of the radiographs were then taken and the
apparatus projected on to these by a light source, and the
axis of the electrode guide could be brought into
the correct plane. They had found this apparatus to be
accurate and simple and of low cost and had used it on
a number of occasions.

SYMPOSIUM ON MYELOPATHY IN CERVICAL
SPONDYLOSIS

The Clinical Manifestations of Myelopathy in Cervical
Spondylosis

J. STANTON (Edinburgh) presented a brief review of the
clinical features of myelopathy associated with cervical
spondylosis. This was based on a clinical analysis of
254 cases of cervical spondylosis with neurological in-
volvement which had been seen in the Department of
Surgical Neurology of the Royal Infirmary and in the
Medical Neurological Unit of the Northern General
Hospital, Edinburgh. The incidence of cervical cord
involvement in spondylosis was discussed and its pre-
ponderance in male patients was stressed. Variations in
the length of history and the occurrence of trauma as a

precipitating factor were discussed. The relative fre-
quency of the common symptoms and signs was

described. The commonest symptom of cervical myelo-
pathy was weakness which might affect one or both
upper limbs, or one or both lower limbs. Sensory
symptoms were also common and might be of root
distribution in the upper limbs, but dysaesthesiae might
also be experienced in the lower limbs. The occurrence

of an electric shock feeling radiating into the upper
limbs and down the trunk to the legs when the head and
neck were moved was also encountered in a small number
of cases. The commonest signs were muscular weakness
and wasting of variable distribution. Often a com-

bination of weakness of lower motor neurone type with
signs of pyramidal damage was seen in the upper limbs.
In the lower limbs there were usually signs of bilateral
pyramidal damage. Involvement of ascending sensory
tracts and of the spino-cerebellar pathways might be
revealed by defective sense of position and cerebellar
ataxia. Disturbance of micturition was uncommon.

Alterations of manometrics on lumbar puncture and of
composition of the cerebrospinal fluid were discussed
and difficulties in differential diagnosis were indicated.

Radiological Diagnosis
A. A. DONALDSON (Edinburgh) discussed the sig-

nificance of radiological changes. Investigation of
symptom-free patients had shown that narrowing of disc
spaces and osteophytosis was part of the normal ageing
process and in patients over 70 was almost universal.
It was difficult, therefore, to assess on plain films if these
changes were responsible for root and cord involvement.
The cord was compressed between the anterior bony and
fibrocartilaginous bar and posterior wrinkled inter-

laminar ligaments. This left lateral gutters through
which normal cerebrospinal fluid circulation could take
place and this was reflected in the often normal cerebro-
spinal fluid findings and could be confirmed at myelo-
graphy. This was the essential investigation and he used
large quantities of "myodil", 12 to 24 ml., and considered
this essential to show adequately the relation of the cord
and spine in the cervical area. The "myodil" could be
removed at the end of the procedure. Myodil was intro-
duced into the lumbar theca with the patient on his side,
run up to cervical area, keeping the head extended to
prevent influx into the cranial cavity and then the patient
was turned on his face. Lateral views of the spine,
especially with the head extended, were the most valuable.

Post-operative myelography was of considerable value,
particularly in those cases where clinical improvement
had been less striking than had been hoped. It had been
found that the released cord might ride backwards and
become compressed against the intact laminae at either
end of the operative defect so that he advocated a wide
spinal laminectomy to avoid this complication.

The Morbid Anatomy
MARCIA WILKINSON (London) described the patho-

logical findings in a series of 17 patients suffering from
cervical spondylosis and in whom post-mortem examina-
tions had been made. The changes were an expression
of two factors, ageing and trauma, which might vary
independently. The disc change might be a nuclear
herniation or annular protrusion and the latter had been
found in this series, and was the type most commonly
found in the middle-aged and elderly. These protrusions
were soft at first but later new bone was formed and
bosses and bars became hard. The commonest levels
were C. 5-6, 4-5, 3-4. When protrusions were multiple
one was commonly larger than the others.

Pressure on roots might be due to dorsolateral or
intraforaminal protrusions and the extent of the com-
pression was related to angulation of the nerve as well as
the size and position of the foramen. The vertebral
artery was in very close relationship to ganglion and disc
and might be displaced by spondylotic changes. This
could be demonstrated by angiography and often the
block was intermittent, symptoms being brought on by
movement of the neck.
The pathogenesis of cervical myelopathy was complex,

the most important factors being cord compression,
trauma, and temporary or permanent interference with
blood supply. Twelve of the cases studied had flattening
or distortion of the cord corresponding to disc pro-
trusions. Microscopically, cell damage was severe in 11
with cavitation in three. In no case was there evidence of
gross change in the anterior spinal artery. Adhesions
between dura and surrounding tissues were marked and
in some cases the dura was thickened. In these cases,
therefore, the cord was firmly anchored in the cervical
canal and this rendered it more susceptible to trauma.

Surgical Management
PHILLIP HARRIS (Edinburgh) discussed the development

and the present position of the surgical management of
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patients with myelopathy due to cervical spondylosis.
He said that many facts regarding the pathology and

pathogenesis of this condition were not yet known and
that this might partly account for the many different
surgical techniques that were in use at present. It
appeared that few people now favoured excision of the
bony osteophytes by posterior approach, because of the
great danger of damage to the spinal cord. There are
several reports of an anterior approach for excision of the
osteophytes, and for interbcdy autogenous bone fusion.
However, the follow-up studies on these patients were
short and it was too early to assess the results of this type
of treatment.
Although there were no clear indications for surgical

treatment he stated that conservative treatment should
not be continued for more than a few weeks in a patient
with definite spinal cord involvement and that careful
x-ray studies, including myelography using as much as
20 ml. of "myodil", should be proceeded with and should
be followed by very careful laminectomy to include the
laminae above and below the level of posterior osteo-
phytes. Decision regarding the extent of the laminectomy
was made at the time of operation after the patient's neck
had been fullyflexed and extended. He did not believe that
the dentate ligaments played an important part in tether-
ing the spinal cord and therefore did not divide these.
Of 48 patients treated by surgery the dura was left widely
open in 16 to aid decompression.

After operation a felt or plastic cervical collar was worn
for about three weeks and active physiotherapy was used.
Of the 48 patients, 15 were greatly improved, in six the

condition was unchanged and in eight there was steady
clinical deterioration.
The importance of careful follow-up examinations was

stressed and 16 of these patients had been followed up
for over five years. Age was not an important factor
regarding post-operative recovery but the length of the
history and the severity of the syndrome were important.

The Possibilities of Surgical Treatment
E. LAINE, G. BOUTE, P. GALIBERT, J. M. DELANDT-

SHEER, and C. LoPEZ-PINTO (Lille) said that at first their
surgical management had been to remove the disc hernia
completely, then they had used a decompressive
laminectomy, and now they carried out a complete
laminectomy and divided dentate ligaments well above
and below the levels of the spondylosis. With this
method they had had excellent results in a series of 30
cases followed up for a sufficient time. They held the
same view as Kahn on the role of traction and pressure
exerted by the disc protrusion on a cord fixed by dentate
ligaments. Besides the minor trauma provoked by
repeated movements of the neck, it was necessary to take
into consideration also vasomotor reactions responsible
for ischaemia and secondary degenerative changes. Thus,
it was vital that treatment should be carried out before
permanent damage had taken place. They agreed with
other speakers that diagnosis was very difficult when one
had to allow for the complexity of vascular disturbances
in the cord and the role played by disturbances of
vertebral arterial circulation.

Radiological investigations were the only ones that
could yield a proper diagnosis. They favoured gas
myelography, using simultaneous films and a tomo-
graphic technique, sweeping the spine at right angles to
the axis of the cord and thereby eliminating the pedicles
overshadowing the contrast medium.

Conservative Treatment
D. G. PHILLIPS (Bristol) discussed the results in 42

cases followed up for periods of two to 10 years. Whilst
nuclear prolapse required early surgical treatment,
myelopathy associated with the bony exostoses of
spondylosis was best treated by immobilization of the
neck. It was impossible to assess the results of such
treatment in under two years as the differentiation from
other diseases was difficult in the early stages. Good
recovery had been obtained by using a light Minerva
plaster collar and this had been sustained over the years.
This treatment had proved more effective than other
conservative measures and was preferable to operation.

(Paper to be published in full in the British Medical
Journal.)

Late Results of Surgical Treatment
D. BoLsi, V. A. FASANO, and G. BROGGI (Turin) dis-

cussed the clinical evolution and end-results of surgical
decompression in 15 cases of myelopathy and cervical
spondylosis and seven with thoracic spondylosis followed
up at intervals of five to 10 years from operation. In the
cervical cases the evolution was slower and the neuro-
logical picture less severe. This might be due to the larger
cervical canal and the peculiar angio-architecture of the
region. At operation evidence of cord compression or
displacement from the extradural mass was seldom seen
and in most cases there was evidence of localized cord
atrophy and ischaemia with severe venous congestion.
This latter fact might account for the hypertrophic
changes in bone and arachnoid. Though examination
of lumbar cerebrospinal fluid might show normal
manometry and biochemistry, they felt that in the area
of disease there was an increase of cerebrospinal fluid
and in fluid taken from this area evidence of stasis could
be found.

Radiologically the cases were divided into two groups.
In group I spondylosis was slight, with multiple disc pro-
trusions and slight osteophytosis. In this group radicular
signs predominated and at operation signs clearly due to
compression were usually seen. Findings in cerebrospinal
fluid showed the features of a block in these cases.
In Group II there was severe spondylosis without visible
signs of disc protrusion. In this group cord damage was
evident and at operation the cord was not displaced but
showed areas of malacia; the arachnoid was thickened
and showed calcified plaques.
The myelographic findings did not differ in the two

groups and usually showed a partial arrest.
The prognostic factor as regards efficacy of surgical

decompression seemed to be related to the severity of
spondylosis rather than to the type and degree of spinal
cord damage.
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Treatment of Chronic Cord Compression
B. GumEETr (Rome) reviewed the clinical, radiological,

and operative findings and the end-results in 68 con-
secutive patients operated on for chronic cord com-
pression due to long-standing cervical spondylosis.
Patients were followed up for periods of six months to
nine years.
The basic operative procedure was a posterior de-

compression and section of the dentate ligaments. At
least one lamina above the highest and below the lowest
ridge was removed. In 28 patients extra- or intradural
removal of soft herniated parts or of bony spurs was
undertaken in addition. No patients died as a result of
operation; two patients died later from intercurrent
disease.

Six patients became worse. One of these was suffering
from amyotrophic lateral sclerosis and the others had
multiple, long-standing lesions.
Ten patients were unchanged but the operation

appeared to have arrested the progress of the disease.
In 18 patients there was marked improvement, in

12 appreciable improvement, and in 18 slight.
It was considered that the duration of the disease was

the important factor as far as long-term results were
concerned. In those worse or stationary the history
averaged three to four years with a maximum of 15, those
slightly improved two to three years, and in those with
marked improvement less than seven months. It was
considered that the age of the patient, distribution of the
spondylosis, and operative technique were less important
than the duration of the disease.

The Role of the Vertebral Artery
H. A. MASLOWSKI (Manchester) made a preliminary

report on some angiographic studies of the vertebral
arteries by retrograde filling from puncture of the right
subclavian artery. During injection of contrast, antero-
posterior and lateral x-ray projections were taken, six a
second (1/100 second exposure), while the head was
rapidly rotated by the operator (with the patient under
general anaesthesia) to either side for three seconds. The
early results supported the theoretical assumptions that
due to stretching, the lumen of the atlanto-axial segment
of the vertebral artery might be narrowed or temporarily
occluded in full rotation of the head to the opposite side.
In rotation towards the same side, the atlanto-axial
segment of the artery was unaffected. The artery un-
affected by head movement provided the blood in
retrograde manner to the opposite posterior inferior
cerebellar artery.

These findings appeared to provide ideal "reason" for
the unique formation in the human body of the large
arteries joining to form another major artery, the
basilar.
The studies suggested also that the lumen of the

vertebral artery could be constricted by the interarticular
joints and joints of Luschka in middle-aged individuals
when head and neck were rotated towards the side of the
artery. The appearances of the artery might be normal
with the spine in neutral or rotated to opposite side
position. It was felt that these findings provided the

answer as to the precipitating factors in some cases of
infarction, such as carotico-vertebral (Hutchinson and
Yates) insufficiency, fractures, and fracture-dislocations
of cervical spine, etc. Further studies were necessary and
were continuing.

The Cloward Operation
ROBERT W. RAND and PAUL H. CRANDALL (Los

Angeles) described their method of operation for cervical
spondylosis using the Cloward technique and showed a
film illustrating this. The operation had been performed
on 21 patients and in root compression had been limited
to one or two interspaces but usually two or three for
myelopathy. The two were associated in only two
patients of a group of 11. In nine cases of root in-
volvement most had only one root affected but three had
multiple roots. One patient with myelopathy was
operated on to stabilize a C.3-4 and 4-5 flexion sub-
luxation at the site of a previous compression fracture.
Acute cervical disc ruptures had not been operated on.
Of nine cases with myelopathy, eight had a fair to good
degree of improvement, one was not improved. Of two
cases with root and cord disease, one was improved, the
other not. The best results had been obtained in those
with myelopathy of recent onset.

In six patients with one root involved, four had ex-
cellent and two good results. Two patients with multiple
root disease were not improved and improvement was
only fair in the remaining one. Return of root pain in
one case was probably due to absorption of a homo-
genous dowel graft and they now preferred to use
autogenous grafts. Only two complications occurred,
wound infection in one case and a tracheostomy was
needed for 48 hours in another. They considered that
this type of operation was beneficial because it allowed
total removal of the disc, resection of transverse hyper-
tropic bars and interforaminal osteophytes, and because
initial mechanical fixation followed by bony union
appeared to prevent recurrence of osteophytosis.

ON DISENGAGEMENT OF IMPACTION AT THE
TENTORJUM

J. F. SHAW (Edinburgh) recalled the early work in
Edinburgh of Alexander Wood on the use of the syringe
and hollow needle and stated that his syringe could still
be seen in the College of Surgeons in that city. It seemed
appropriate, therefore, to recall a use to which these
simple instruments might be applied in disengaging
herniation at the tentorium cerebelli.
The history of elucidation of tentorial herniation was

described, also the manner in which symptoms by brain-
stem ischaemia were brought about. Earlier observa-
tions of Jefferson, Vincent, Blackwood, and Dott were
recalled.

Correction of displacement by injection into the
lumbar theca of Ringer's solution and the details of the
procedure were outlined and an illustrative film shown.
With the suggestion that cases of clinical improvement

brought about by injection of Ringer's solution into the
lumbar theca, after removal of surface haematoma, were
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within the experience of all present, a single illustrative
case was described in which the heart's action, if not
restarted, was improved by such a manoeuvre after
removal of an extradural haematoma.

ELECTRICAL CHANGES DURING
EXPERIMENTAL BRAIN COMPRESSION

W. BRYAN JENNETT (Manchester and Los Angeles)
described the results of some experiments designed to
explore the role of herniation of the temporal lobe and
distortion of the midbrain associated with supratentorial
mass lesions in producing alterations in consciousness
and non-focal abnormalities in the E.E.G. Extra-
dural balloons were placed supratentorially in cats and
monkeys, and compression produced by inflation with,
and without, anaesthesia. Electroencephalographic
records were taken from the cortex, midbrain reticular
substance, dorsal hippocampus, and amygdala. Hernias
and distortions similar to those occurring in man and
described by Johnston were produced consistently.

Suppression of electrical activity was constantly
observed and developed simultaneously in cortical and
midbrain leads, but did so neither when the intracranial
pressure was at its peak nor even when it was steeply
rising. Monitoring of blood pressure, pulse, and res-
piration showed that this was not a terminal phenomenon
and normal rhythms were restored within a minute of
release of pressure. To exclude the effects of direct
cortical compression, pressure was applied to the mid-
brain with the vault removed and dura widely open;
similar effects were recorded and it would seem that they
were due to events occurring in the distorted midbrain.
Seizures were frequent, during compression or imme-
diately after release. Some were precipitated by auditory
stimuli which suggested a hippocampal origin and others
appeared to be of temporal lobe origin. The herniated
tissue in the cat was entorhinal cortex and in the monkey
(and man) hippocampus and uncus, all parts of the
rhinencephalic system. The seizure threshold in this
system may have been lowered by herniation of parts
of it.

UREA IN THE MANAGEMENT OF HEAD
INJURIES

W. S. LEWIN, J. STUBBS, and S. WATKINS (Oxford)
reported a trial of urea in the treatment of 30 cases of
severe head injury with raised intracranial pressure.
It was found to be helpful in reducing brain bulk at
operation in such instances as performing a decom-
pressive operation or evacuation of an acute subdural
haematoma and in the treatment of generalized cerebral
oedema or of the post-operative oedema after evacuation
of an intracranial clot; and it seemed likely that it would
have a place in the management of continued stupor
following bitemporal brain contusion.
No improvement, however, was seen in eight patients

who remained comatose from the outset after bilateral
cerebral contusion. It was concluded that if urea therapy
was tried in these patients and no benefit was seen within
the first 24 hours it was unlikely that further treatment
would improve matters.

Complications were commoner after head injury than
when urea was used as a technical aid to other neuro-
surgical operations due mainly to the need for repeated
treatment. Necrosis of soft tissues followed in one case,
and six of the 30 cases developed major venous throm-
boses. Two patients developed transient circulatory
collapse after injection which was probably related to
sudden overloading of the circulation in the presence
of cardiovascular insufficiency. Major metabolic dis-
orders had not been seen but dehydration was a major
hazard and metabolism generally had to be closely
supervised. It was also noted that transient improvement
could occur after urea treatment in the presence of an
intracranial clot and thus mask this complication and
lead to delay in treatment. Urea should not be used until
the intracranial pathology had been determined by
exploration.
The technique and dosage of urea was described and

the probable mechanism of its action based on in-
vestigations to date outlined.
The authors concluded that urea had a place in the

treatment of injury but that its beneficial effects were
limited. It seemed clear that there was no indication for
urea in the majority of head injuries, but equally so there
was no doubt of the considerable benefit it could confer
on selected cases.

EXTRACRANIAL METASTASES OF
GLIOBLASTOMA MUJLTIFORME

A. LEY, D. CAMPILLO, and C. OLIVERAS (Barcelona)
reported two cases of glioblastoma multiforme with
extracranial metastases. The first case, a man of 28, had
a large glioblastoma removed from the left temporal lobe
and this was followed by deep x-ray therapy. Four and
a half months later he returned with a recurrence of the
intracranial tumour and a mass in the left orbit. A
biopsy was taken of this and it proved to have the same
histological appearances as the intracranial tumour.
X-ray treatment to the orbit did not produce any im-
provement and he died seven months after operation.
No necropsy was obtained. The second case was a man
of 22 who had a large, partially cystic glioblastoma
incompletely removed from the right posterior temporal
region; this was followed by deep x-ray treatment. He
did well and returned to work for a year and eight months
when symptoms of recurrence appeared. Twenty-five
months after the first operation a further operation was
carried out and a wide occipital lobectomy done, in-
cluding in it part of the tumour. This was found to be
invading the dura of the falx and tentorium. The
histological appearances were the same and a further
course of deep x-ray therapy was given. Shortly after-
wards he entered hospital again and a lymph node was
removed from the right side of the neck and found to be
invaded by tumour of the same nature. He died shortly
afterwards and it was found that although there was
widespread intracranial recurrence there was no evidence
of metastases elsewhere.

Eighty-one cases of extracranial metastases had been
found in the literature, though in 29 the histological
nature was doubtful. There were 33 gliomas and 29
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meningeal tumours. In eight the diagnosis was glio-
blastoma multiforme, though in four this diagnosis had
been queried. The commonest type of metastasis was
proximal in the skull or soft tissues of the head and neck
and Case I was of this character. Remote metastases
were usually in the lungs and this would seem to support
a probable dissemination via the venous system. The
absence of true lymphatic channels intracranially, the
natural resistance of intracranial blood vessels to
penetration of tumour cells, and an environment un-
favourable to such cells outside the nervous system would
seem to make metastases rare. A long course and
surgical trauma might favour metastasis, though the
former did not seem to be borne out by cases in the
literature. It would seem that access of tumour cells to
lymphatics and veins outside the nervous system was
probably necessary for metastasis.

EXCISION OF SPINAL ANGIOMA
R. H. SHEPHARD (Derby) reported the removal of a

spinal intradural angioma in three cases with early
neurological improvement.
The first case, a girl of 13, sustained a subarachnoid

haemorrhage. Carotid angiography was normal but a
cauda equina syndrome developed in two weeks. There
was a flaccid paraplegia, sensory loss L.2-S.2 and severe
continuous pain. There was a spinal bruit. Radio-
graphs showed an expanded canal and pedicular erosion
and myelography demonstrated an angioma from
T. 11 to L.1. The cerebrospinal fluid showed a high
protein but no block. The neurological condition was
unchanged after nine weeks, when the angioma was
almost completely excised. Pain disappeared in 10 days,
sensation was normal in two months, and motor power
in six months. A soft bruit was still audible after
18 months.
The second case was of a man of 38 with lumbar pain

and sciatica of two years' duration. There had been a
progressive motor, sensory, and sphincter disturbance
for a year. Lumbar puncture showed a partial block and
myelography demonstrated a lesion in the dorsal region.
At operation an arteriovenous angioma tightly com-
pressing the cord with marked arachnoiditis was excised
over a 7 cm. length. Rapid improvement took place with
return of normal motor and sensory function in four
months.
The third case was in a man of 20 who had sustained

subarachnoid haemorrhages at the ages of 12 and 13.
Ten days after sudden severe lumbar pain he became
completely paralysed. There was a flaccid paraplegia
with upper level at T.10. Myelography showed an
angioma T.8-L.1 and six weeks after onset the anomaly
was removed over a 14 cm. length of cord. The lesion
was compressing the cord and arachnoiditis was a feature.
Immediate improvement took place and at five weeks
bladder control and sensation were nearly normal,
moderate power had returned to hips and some power to
distal joints.

It was stressed that in the investigation of subarachnoid
haemorrhage consideration should be given to a spinal
origin and spinal investigations, including auscultation,

might be advisable. It was felt that more attempts should
be made to remove spinal cord angiomas in order to
reduce the danger of death from bleeding, to remove
compressing component of the lesion, and to halt the
the progress of perivascular degenerative processes in
the cord and roots.

MYODIL VENTRICULOGRAPHY IN POSTERIOR
FOSSA TUMOURS

A. JEFFERSON (Sheffield) read a paper on the identifica-
tion of tumours in the posterior fossa by means of
"myodil" ventriculography.
(To be published in full in Acta Neurochirurgica.)

INTRACRANIAL DEVELOPMENT OF
AN OLFACTORY PLACODE TUMOUR

M. DAVID, R. MEssIMY, H. BERDET, and B. PERTUISET
(Paris) reported the first example of an olfactory placode
tumour invading the intracranial cavity. Previously
30 cases had been reported but they had all been confined
to the upper nasal cavity. In their case the tumour re-
moved intracranially had a position similar to an olfactory
groove meningioma except that the olfactory bulb and
tract were lying above the tumour. The nasal portion of
the tumour was removed at a second stage. The histo-
logical study showed three main features: rosettes made
up of esthesioneurocytes and supporting cells, large areas
of neuroblasts, and bundles of neurofibrils. There was a
connective tissue stroma which was more marked in the
nasal portion of the tumour.
The similarity between the cells of the rosettes and those

of the mammal and human placode lead the authors to
believe that this tumour developed from the remnant of
the olfactory placode.

DIFFERENT TYPES OF INTRACRANL4L
ANEURYSM IN ONE PATIENT

M. DAVID and D. DILENGE (Paris) presented a report
of a patient and review of the literature concerning
different types of vascular malformation in the same
patient. The patient, aged 42, had suffered from
migraine for seven years. Following a severe attack a
hemianopia developed and angiography revealed an
angioma in the parieto-occipital region fed by the middle
cerebral artery and a saccular aneurysm near the posterior
communicating branch of the carotid artery. These
lesions were verified at operation.
No valid hypothesis concerning the aetiology of patho-

genesis of this association had yet been proposed. In
accordance with the conclusions to be drawn from figures
in the literature they stressed the necessity for a com-
plete angiographic study in the presence of an angioma.
A saccular aneurysm might be associated with it and
might, ultimately, be responsible for the death of the
patient. Such an aneurysm might be located in the
opposite hemisphere or involve the vessels of a different
arterial system.
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