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Proceedings of the Society of British Neurological Surgeons
The 91st meeting of the Society of British Neurological Surgeons was held in conjunction with
the Societe Franqaise de Neurochirurgie in Bristol from 12 to 15 April 1977.

The incomparable repair: a new opera-
tion for malignant tumours of the
paranasal air sinuses, orbit, and
anterior skull base

HUW GRIFFITH and ROY ROUTLEDGE
(Bristol) had devised a procedure which
depended on two basic principles to
achieve a safe complete resection of
anterior skull base tumours which
involve the dura mater. Firstly, the
neurosurgeon who carried out the
resection forsook the traditional route
of an osteoplastic flap craniotomy
above the level of the frontal air
sinuses which virtually precluded the
use by the repairing plastic surgeon of
the well vascularised flexible skin of the
forehead and scalp. The neurosurgeon,
therefore, operated through a facial
incision determined by the site of the
growth, the resection being limited
only by involvement of the cavernous
sinuses and internal carotid artery.
Second, when dural repair was neces-
sary it was carried out by a sizable
graft of fascia lata backed from the
nasal cavity by the tip of a pedicle graft
based on scalp or forehead. Using this
technique for the repair they had
operated on six cases without mortality,
infection, or cerebrospinal fluid leakage,
and had obtained complete resections
of the tumour. Pain due to and infec-
tion around the tumour were eradicated.
Three patients, after a worthwhile
period lasting from one to three years,
had since died from distant metastases.

Ophthalmoplegia by ischaemic necrosis
of a pituitary adenoma

J. L. CHRISTIAENS, M. DECOULX, and
M. MAZZUCA (Lille) reported the case of
a 33 year old female in whom sudden
headache and ocular palsy had been
observed as the first evidence of the
existence of a pituitary adenoma. The
patient had a complete palsy of the
third and the fourth nerves. The sella
turcica was enlarged, and right carotid
angiography showed the internal carotid

artery stretched and narrowed, sug-
gesting pituitary apoplexy. Physical
examination showed galactorrhoea,
perhaps associated with a recent
delivery. Biological tests revealed
gonadotrophin and thyroid patterns as
low or very low; HGH was not detec-
table. There was a slight superior
bitemporal quadrantanopia. The ocular
palsy started to decrease and another
right carotid angiogram showed that
the internal carotid artery was no longer
displaced. At operation, by a trans-
sphenoidal route, yellow tissue was
found in the sella turcica. This was
rather soft caseous material and easily
curetted, and it did not contain any
cyst or haematoma. A year later the
patient was symptom free.

Histologically, the tumour showed
widespread necrosis with some vague
cellular outlines. The reason for such a
pure ischaemic necrosis remains
mysterious. Phillippides, Uihlein, Lock,
and other authors thought that the
quick expansion of the tumour outgrew
the portal vascular system, while
Brougham felt that compression of the
vessels of this system led to ischaemia
and necrosis. Partial spontaneous
regression of ocular palsy was already
noted by Cairns, Jefferson, Symonds,
and Weinberger. The dense structure of
the tumour tissue without cyst or
haematoma led the present authors to
suppose that infarction led first to con-
siderable swelling, then to necrosis of
the pituitary adenoma. Resolution of
oedema explained the partial return of
ocular function before surgery.

Migraine after head injury

A. N. GUTHKELCH (Pittsburgh) presented
an interesting review of the association
of migraine after head injury in young
people.

Long-term evolution of very prolonged
and severe traumatic comas (134 cases)

J. LECUIRE, R. DERUTY, PH. BRET,
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J. P. DECHAUME, and c. LAPRAS (Lyon)
compared two series of patients suffer-
ing from very severe and prolonged
coma, one recent and one old, to deter-
mine whether the surviving patients of
the first series had improved with time.
One hundred and thirty-four patients
suffering from deep coma for over one
month were studied in 1976. Sixty-nine
patients admitted from 1957 to 1971
had been reported previously, 65 wvere
admitted from 1972 to 1975. For each
patient they considered the following
factors: age, duration of coma, type
of trauma, pattern of lesion, familial,
social, and professional rehabilitation,
neurological and psychological sequelae.
Death rate was 40 % for the total

series, 46 % for the old series, and 35 %
for the new series.

Survivals were classified in two
groups, poor and good results. For the
poor results, the rates were: 40,'o for
the total series, 36% for the new series;
for the old series, they were 29 % in
1971, and 43 % in 1976. For the good
results, the rates were: 17 % for the
total series, 25 % for the new series; for
the old series, they were 25 % in 1971,
and 10% in 1976.
The death rate was lower than a few

years ago, but with a short-term follow-
up, the proportion of the patients dis-
abled was higher and the proportion of
good results the same. With a long-
term follow-up, the proportion of good
results was lower. It was clear, there-
fore, in a very long follow-up, that
many patients surviving from prolonged
coma had not improved but rather the
reverse.

Subdural empyema: the role of com-
puter assisted tomography and surgical
decompression

MICHAEL TORRENS (Bristol) indicated
that subdural empyema was a rare but
dangerous condition with a mortality
of up to 40 %. He reviewed 45 patients
and showed that a clinical diagnosis of
intracranial infection was usually pos-
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sible. Specific confirmation by computer
assisted tomography was not possible.
In none of the 10 cases scanned was the
diagnosis confirmed on the initial scan,
except in retrospect. In six out of 10
scans a lateralising abnormality was
present. Carotid angiography allowed a
specific diagnosis in seven out of 21
cases; a lateralising abnormality was
present in nine out of 21 cases, the
other five were normal. As delay in
diagnosis contributed to the mortality,
it was essential that diagnosis should
not be overlooked in the early stages
because of inadequacy of investigation.
Clinical suspicion demands immediate
operation. Analysis of the results of
surgery in this series suggested that
immediate decompressive craniotomy
with cerebral lavage was the best
method of treatment. Corrected
mortality (subtracting those moribund
on arrival) was 25 % for burr holes
only, 30% for burr holes and sub-
sequent craniotomy, and 9 % for
immediate craniotomy. Analysis of
deaths following burr holes only
showed that five out of seven occurred
because of undiagnosed extension of the
subdural abscess. He recommended
primary craniotomy as the definitive
treatment for this condition.

Traumatic obliterations of the middle
cerebral artery

R. 0. VIGOUROUX, P. GUILLERMAIN, and
M. MACOUD (Marseille) reported eight
cases of post-traumatic thrombosis of
the middle cerebral artery. This repre-
sented almost 4% of cases of cerebral
thrombosis admitted in their neuro-
surgical department and 16% of
thrombosis of the middle cerebral
artery in general. They noted some
features associating thrombosis and
trauma: the type of injury (in all their
cases, a traffic accident was involved
including a head injury); the delay
between trauma and the first neuro-
logical impairment (which did not
exceed one month in their cases); the
sex and age (all their patients were
males aged 30-40 years.)
The typical clinical features of this

type of thrombosis were associated dis-
turbance of consciousness and contra-
lateral motor impairment. These signs
might be masked by the gravity of the
trauma and included in other clinical
signs or both. In five cases, a latent
interval was noted as in extradural

haematoma. The diagnosis was made
by cerebral angiography. In the patho-
genesis they separated several mecha-
nisms-a lesion of the internal carotid
artery, the possible existence of micro-
aneurysms, vascular spasm, and
compression of the walls of the middle
cerebral artery. The prognosis was
grave (six deaths in eight cases).
Treatment gave poor results by any
current method.

Computerised tomography in posterior
fossa tumours

J. L. G. THOMSON (Bristol) had made an
analysis of 191 posterior fossa lesions
examined by CAT over the last two
and a half years, and this included a
large number of cases with tumours.
Of these, 58 patients had metastases,
30 had acoustic tumours, 13 astro-
cytomas, 11 meningiomas, nine
medulloblastomas, and so on. From the
siting and the type of pattern shown on
the EMI scan, considerable information
could be acquired which might well
allow differentiation of one type of
lesion from another.

Round table on timing of surgery in
ruptured intracranial aneurysms

This was chaired by Professor Pertuiset
of Paris, with contributions from the
French Society, Ray, Sachs, Phillipon,
and Galibert. They reviewed the timing
of angiography, the question of
monitoring and control of intraven-
tricular pressure, the significance of
arterial spasm in the first week, and
the timing of angiography and the early
operation. They also reviewed the sig-
nificance of a loss of vascular
autoregulation, the development of
spasm late in the disease, and of com-
municating hydrocephalus after sub-
arachnoid haemorrhage. Detailed
proceedings of this symposium are to be
produced separately.

Meningioma of the third ventricle

C. PHELINE, P. ENGEL, B. LEGUYADER, and
P. TAMIC (Orleans) reported the case of
a 28 year old male who complained of
tiredness, mental and memory disturb-
ance, gait disability, and incontinence.
He had left sided weakness and an
unsteady thalamic left hand. EEG,
fundi, and CSF were normal. Skull
radiographs showed calcified choroid

plexuses. A left vertebral angiogram
defined the neoplastic process which
extended laterally along the entire
choroidal system with a huge bulge in
the third ventricle. Four operations
were necessary to remove this mass
completely occupying the hypothalamic
area, compressing both thalami, and
threatening the CSF circulation.
The approach taken aimed at con-

trolling the superior pedicle, on the
middle part of the inferior aspect of
the fornix, and traversed the anterior
nucleus of the right thalamus. This
unusual attack behind the foramen of
Monro was not associated with ill
effects. The immediate postoperative
course was stormy, with ventricular
collapse and hyponatraemia, epilepsy,
moraxella meningitis after ventriculo-
gram, and an apathic state. Six weeks
after the last operation the patient had
regained an almost normal neurological
status and behaviour, with no sexual
disturbance, but slight impairment of
judgment and memory of recent events.
These seemed specifically related to this
type of approach but faded progres-
sively. He was able to resume family
life.

Histology disclosed a mixed type of
meningioma in tumour from both
lateral and third ventricle: syncytial
and fibroblastic with psammoma bodies.
These workers considered menin-

giomas of the third ventricle in a more
optimistic light, since technical progress
enabled the use of wider approaches to
attack benign non-cystic tumours safely
in very deep locations.

Adult non-tumourous dementia and
hydrocephalus

R. V. JEFFREYS and M. M. WOOD
(Liverpool) had studied prospectively
25 adult patients (mean age 53 years)
presenting with dementia and found to
have non-tumourous hydrocephalus on
pneumoencephalography. Five patients
were found to have cortical neuronal
degeneration proven histologically and
they did not undergo operation. The
other 20 patients were further studied
by psychometry and intracranial pres-
sure monitoring for 48 hours. These
patients then underwent ventriculo-
atrial shunting. Regular follow-up with
psychometry was performed. Six
patients were greatly improved, three
slightly improved, and 10 steadily
deteriorated.
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A hydrocephalic score based upon
four parameters was devised (mean
intracranial pressure, presence or
absence of pressure waves within the
skull, a ventricular volume challenge
test, and the callosal angle at pneumo-
encephalography). The patients' scores
correlated well with prediction of out-
come by psychometry, patients with
high scores being improved and those
with low scores deteriorating. With
these methods of investigation, the
authors hoped that it would be possible
to assess patients so that unnecessary
shunting cperations could be avoided
and, at the same time, tho-se patients
with a good prognosis could be treated.

Intracranial pressure in the course of
spontaneous intracerebral haemorrhage

P. JANNY, J. CHABANNES, and G. COLNET
(Clermont-Ferrand) had studied the
course of intracranial pressure (ICP) in
14 patients suffering from spontaneous
intracerebral haematomas (SIH) to cast
some light upon the decision whether
the management should be surgical or
conservative.

Intracranial pressure reached its
highest values just after the onset of
the clinical signs, and then might be
life-threatening by itself. But, if the
patient survived for more than three
days, ICP usually decreased spon-
taneously and finally became normal
again after an average of 20-30 days.
The course of ICP was not fundamen-
tally different in operated patients from
those conservatively treated. In the
former group, the pressure fell to zero
at the time of surgery, but rose again
within the subsequent 12 hours to its
preoperative level. Afterwards, it de-
creased just as in the conservatively
treated patients, although it seemed to
reach normal figures in a slightly
shorter time. Only one patient had a
rising ICP until he died four days after
the stroke, and another had an abnor-
mally slow manometric course.

Considering intracranial hyperten-
sion as the principal indication, these
results do not seem to favour surgical
intervention. The operation, indeed,
would be justified only within the first
three days, at a moment when most
authors agree that surgery is associated
with a very high mortality. Further-
more, it seems that evacuating the clot
does not significantly alter the course
of the pressure phenomena.

While not discussing the other aspects
of the problem such as impairment of
local circulation and displacement of
the midline structures, the authors
believed that the indication for surgery,
particularly in deep haematomas, was
principally when ICP remains or
becomes raised. This seemed to be
rather uncommon after
period, even in large haema

The Horsley-Clarke
apparatus

PETER SCHURR (London) gave

account of the apparatus i

Robert Henry Clarke to
Victor Horsley to make
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on the physiology of mictur
on work with the instrume
also lent to various other
Oxford and elsewhere. The
was last used by Barringt
laboration with Dr Margai
1953 or 1954. It then disapp
the sudden death of Bar
1956.
Some of Clarke's apparatu

the grid for transferring me

from the atlas to the instr
his spinal stereotaxic appa:

found and described by E. R.
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Merrington, who succeeded
on the staff of University Cl
pital were rewarded by the
the original instrument in
Veterinary College in 1970. 1

the museum of Universil
Hospital but Mr Schurr had
to show to the combined s

their manifest delight.
Horsley, V. A., and Clarke, R. H

structure and functions of the cere

ined by a new method. Brain, 31, 45-124.
Clarke, R. H., and Henderson, E. E. (1911 and

1914). Atlas of photographs of sections of the
frozen cranium and brain of the cat. Journal fur
Psvchologie und Neurologie, 18, 391-409, and 21,
273-277.

Adenosine triphosphatases activities in
vasogenic brain oedema

the initial F. COHADON, M. RIGOULET, M. VANDEN-
ltomas. REISSCHE, J. C. CAMPAGNE, and B.

GUERIN (Bordeaux) had made a study of
stereotaxic mitochondrial function in vasogenic

brain oedema (cold induced model).
They demonstrated the breakdown of

a historical cellular respiration already documented
nvented by by several authors. They reviewed some
allow Sir data which indicated that the failure of
electrolytic oxidative metabolism was not, or
ei of the certainly not exclusively, the result of
ir them by diminished oxygen supply, but rather
rst used at pointed to a more basic disorder of
i in 1906. ATP synthesis. This view was confirmed
icture and by the diminution of the enzyme
was pub- oligomycin sensitive ATPase, which,

of sections bound to mitochondrial membrane, is
monkey for actually involved in ATP synthesis. This
published in failure of mitochondrial ATPase func-
id Horsley tion occurred at the very beginning of
soon after oedema formation and was rapidly pro-
away from gressive, 50% of normal activity being
a general lost 24 hours after the lesion at a time

when microcirculation was not yet im-
pparatus to paired by excess water in the tissues.
nitourinary In addition, ouabain sensitive Na/K
ge Hospital ATPase activity declined in a similar
rote papers way, although later and more slowly.
ition based When checked at physiological K/Na
nt. It was ratio, Na/K ATPase activity was also
workers in severely reduced at 24 hours. The
instrument activities of Na/K ATPase, which is
on in col- concerned with pumping Na out of the
ret Hill in cell, and of mitochondrial ATPase,
eared after which aids production of energy
rrington in demanded for this ionic transport, were

both damaged from the beginning of
s, including oedema formation.
asurements These enzyme activities depend on
ument and the integrity of plasmic and mitochon-
ratus were drial membranes. Their impairment fits
Hitchcock well with the hypothesis of a funda-

ts of W. R. mental lipoprotein disorder which has
Barrington been considered by several authors who
ollege Hos- have been able to demonstrate destruc-
finding of tion and/or a lack of resynthesis of
the Royal membrane lipids from the accumulation

Et is now in of free fatty acids in vasogenic oedema
ty College foci. In keeping with this hypothesis
obtained it was the fact that CDP choline, a
;ocieties, to metabolic precursor of mitochondrial

lecithines, was able to restore the
f. (1908). The mitochondrial ATPase activity in the
ebellum exam- authors' model.
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Brain abscess: a plea for immediate
primary excision

J. C. TAYLOR and A. R. CHOUDHURY
(Derby) had studied 16 consecutive
cases of brain abscess treated by im-
mediate or early primary excision
during the past three years. The results
were excellent, with only one death
and minimal morbidity. They con-
trasted this method favourably with the
results achieved by most surgeons with
repeated burr hole aspiration, and made
a plea for primary excision as the
method of choice. Availability of com-
puterised axial tomography had greatly
facilitated the diagnosis and localisation
of brain abscess. It had also demon-
strated accurately the presence of
multiple loculi and confirmed com-
pleteness of excision in follow-up scans.
Comment from French colleagues
indicated that they had already reached
this conclusion some years ago.

Stereotactic diagnosis of intracranial
expansive lesions: easy utilisation of
computed tomographies

J. C. PERAGUT, PH. FARNARIER, P.
PALMIERI, J. PALIZA, and R. SEDAN
(Marseille) stated that the diagnosis and
treatment of intracranial expansive
processes had been made easier by the
stereotactic system of Talairach. They
had considered the problem of relating
the CT scan information to the stereo-
tactic radiographs and had found it
impossible initially. They presented a
technique allowing accurate definition
of the planes of the CT scan during a
standard scan without sophisticated
technique. The method was essentially
that of Norman and Newton (1975)
using the roentgen tube of the EMI
scan to radiograph the head during the
CT scan. In spite of the size difference
between this radiograph and those
obtained in stereotactic conditions, they
found it easy to relate one to the other
and were able to define the location of
the lesion, in AP and lateral projection,
on the stereotactic radiographs. The
manoeuvre was particularly helpful in
small lesions invisible on other neuro-
radiological examinations.
Norman, D., and Newton, T. H. (1975). Localisa-

tion with the EMI Scanner. American Journal of
Roentgenology, 125, 961-964.

Avoidable risk factors in head injury
deaths

J. ROSE S. VALTONEN, and B. JENNETT

(Glasgow) had reviewed the records of
100 head injured patients who had
talked and died, to identify avoidable
factors in management which might
have contributed to death. Details about
the history with emphasis upon time
lapses between injury and subsequent
events were recorded. Delays, mis-
diagnoses, and inappropriate manage-
ment were identified and correlated
with the detailed neuropathological
examination in order to judge their
contribution to death. In 58 of the 100
patients at least one clearly identifiable
avoidable factor was judged to be
significant in causing death. In 25 addi-
tional patients avoidable factors were
identified which had less certainly con-
tributed to death. In only 17 patients
was no avoidable incident identified.
The most common factor was delayed
treatment of an intracranial haematoma
(39 patients). There were six patients
who died of unsuccessfully managed
meningitis and six with poorly con-
trolled epilepsy which was felt to have
contributed significantly to death.
Extracranial factors were also im-
portant-airway obstruction and hypo-
tension being the most common. Sub-
stantial reduction in mortality from
head injury might follow efforts to
minimise avoidable factors causing
secondary brain damage. Such factors
probably contribute to death in patients
who do not talk, and to morbidity in
some survivors.

Correlative study between computer-
ised transverse scanning and stereo-
impedoencephalography in space-
occupying lesions of the brain

A. L. BENABID, J. C. PERSAT, J. P.
CHIROSSEL, J. DE ROUGEMONT, M. BARGE
(Grenoble), and G. SALAMON and P.
FARNARIER (Marseille) reviewed the
technique of stereoimpedoencephalo-
graphy (SIEG), which had been shown
to be very sensitive for the stereotactic
delineation of brain tumours. Quanti-
tative correlation between tissue
impedance values and CT scan patterns
had been made in 15 patients who were
submitted to both SIEG and CT scan
examinations. The abnormal areas were
drawn from the CT scan exclusively by
changes in optical density, without
reference to the histological result of
biopsy. To avoid large differences
between the impedance values of
similar tissue, even when correlated

with the arterial pC02, the impedance
was divided by the mean impedance of
the normal hemisphere, and then ex-
pressed as the normalised impedance
Zn which corresponded to tumours,
oedema, or cerebrospinal fluid, when
below unity. The normal brain profile
was characterised by several peaks
corresponding to the successive layers
of white and grey matter. The patho-
logical processes (gliomas in this study)
exhibited, as a rule, a marked decrease
of Zn; this decrease might correspond
exactly to the limits of the pathological
process, but often extended beyond
them because of the surrounding
oedema. Inside the tumour, hyper-
vascularisation led to high impedance
values. The correlation between the
impedance values Zn and the optical
density D given by the computer listing
was statistically significant: D=8. 6 Zn
+9.8; r=0.67. According to the CT
scan determination of the structures
crossed by the electrode, the following
values of Zn were recorded:

Bone=2.28±0.77
Normal brain=1.02+0.15
Tumour=0.48+0.20
Subarachnoid space=0.67-±-0.23
CSF=0.24+0.04
Peritumour=0.73±0.30

The striking correspondence between
Zn values and optical density was em-
phasised, and indicated that these two
physical parameters were determined by
the same structural featur_s.

Round table on the surgical aspects of
cervical spondylosis

This was introduced by Betty Brownell
(Bristol) who reviewed the neuro-
pathology of the condition.
CHARLES POLKEY (London) reviewed

experience in the Guy's-King's-
Maudsley Neurosurgical Unit with two
methods of anterior intervertebral
fusion in the cervical spine. The cpera-
tions consisted of 72 anterior fusions,
using Robinson's method in 18 cpera-
tions, and Cloward's in 45, and both at
different spaces in nine, in all involving
95 spaces between C3/4 and C6/7.
Indications for operation were clinical
and radiological evidence of com-
pression at one, two, or three levels in
patients with radioculopathy or myelo-
pathy. A narrow cervical canal (14%),
was not a contraindication. The neck
dissection produced four complications.
With Robinson's method access through
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the narrowed disc space (average width
6.5 mm), was poor, compared with
that through the Cloward drill hole.
Cloward's method produced few com-
plications, two CSF leaks, and twice a
transient increase in neurological de-
ficit. Kiel bone, used three times for
grafts, produced difficulties twice; grafts
taken from the left iliac crest produced
no significant morbidity. With Robin-
son's method, graft stability was poor,
six of 18 grafts slipped, requiring re-
operation, compared with two of 45
Cloward's dowels. From 72 operations,
one patient who had a dislocation
developed a moderate kyphos, two
others, one infected, collapsed a verte-
bral body, and four showed minor
misalignment.
Of 26 patients with mainly radiculo-

pathy, 19 showed good improvement,
and six significant improvement. Of 24
patients with myelopathy, nine showed
good improvement, 12 significant im-
provement, leaving three failures. If
there was subluxation, reduction fol-
lowed by fusion worked well. Both
osteophyte removal and fusion were
important for success. Except at
adjacent levels the Cloward method is
preferred.
DOUGLAS PHILLIPS (Bristol) reviewed

the clinical indications for surgical
treatment and radiological localisation.
He advised operation at any age for
all but minor cases with progressive
neurological disorder (in upper or lower
limbs), and for all but minor cases
with persistent root pain unrelieved by
a collar. Neurological signs in the upper
limbs were not reliable for localisation
of the level of cord or root compres-
sion. Myelography was essential, and
reliable as an indicator of the level, or
levels, of significant cord compression,
but was not reliable in cases of brachial
radiculopathy, when the findings might
be negative, minimal, or not directly
related.
He found that discography was a

difficult, painful, and possibly harmful
procedure. Of 45 discographies in 22
patients most gave 'abnormal' appear-
ances. 'Normal' findings of a central
rounded nuclear collection of contrast
medium were confined to three younger
patients (23, 29, and 33 years). Sixty
necropsy cervical discographies in 11
subjects dying of unrelated causes
showed 'normal' appearances in only
six discs in two younger subjects (26
and 28 years). Thus it appeared that all

discographies, at least over 40 years of
age, were likely to show 'abnormal'
spread of contrast medium. Spread of
pain down the upper limb during disco-
graphy could help to localise the level
of root compression.
MYLES GIBSON (Leeds) and PHILLIP

HARRIS (Edinburgh) reviewed their own
approaches to cervical spondylosis and
the session was summarised by the
Chairman, ROBERT WEEKS of Cardiff.

Choice of therapeutic technique in
multilevel cervical disc disease

P. GALIBERT and B. ROSART (Amiens) re-
viewed their approach to three specific
problems of cervical spondylosis.
Firstly, embarrassment of the spinal
canal itself was considered under
several headings. Where the stenosis
was caused by transverse bar at two
adjacent levels they felt that a double
Cloward procedure was impossible
when the height of the vertebral body
was less than 20 mm, and preferred to
excise the vertebral body with the
associated disc and ligamentous material
and, after freshening the opposing
cartilaginous plates, to insert an iliac
bone graft. Where the canal stenosis
was caused by a transverse bar at three
successive levels, they performed this
excision of the vertebral body between
two of the levels with a separate
Cloward procedure or anterior disc
resection and interbody graft at the
third level. Where the stenosis occurred
at more than three levels they per-
formed a wide laminectomy and
considered the possibility of a subse-
quent Cloward procedure or un-
cusectomy with subsequent interbody
graft as a separate procedure.

Secondly, they considered embarrass-
ment of the intervertebral foramina for
which they performed uncusectomy,
perhaps with interbody grafting on one
or more levels depending on anatomical
localisation demonstrated by gas
myelography.

Thirdly, where the foramina of the
transverse processes were constricted
and the vertebral artery was compressed
at two adjacent levels, especially with
an associated radicular syndrome, they
resected the external third of the verte-
bral body and the adjacent discs with
the inferior uncus. They replaced the
bone defect with a large graft. Where
the vascular compression was at several
levels and bilateral they performed un-

cusectomy at the anatomically domi-
nant levels, perhaps on both sides, and
performed a simple interbody fusion at
other levels.

Adolescent lumbar disc herniation

R. A. C. JoNEs (Salford) reviewed the
presentation of adolescents with lum-
bar disc disease, together with his
indications for surgery. He pointed out
that these children frequently bore
aching pain with great fortitude and
made little complaint. He commented
that extensive muscle spasm and
definite neurological signs, a little wast-
ing or an absent ankle jerk, should
prompt investigation including myelo-
graphy, and believed that early inter-
vention usually produced good results.

Recurrent symptoms after lumbar disc
surgery

M. D. M. SHAW and B. JENNETr (Glas-
gow) had compared features of the
preoperative history, operative findings,
and postoperative management in two
groups of patients. The first classified
themselves as having a satisfactory re-
sult five to 10 years after surgery; the
second had been readmitted to hospital
because of continuing or recurrent
symptoms. The two groups did not
represent distinct populations because
54% of those readmitted had ex-
perienced a period of freedom from
pain before recurrence while 19% of
the satisfactory group had had at least
one period of bed rest, and 31 %' had
lost work because of pain, since opera-
tion. It is, therefore, not surprising that
this initial analysis had not revealed
many obvious features which could
predict the outcome. However, com-
bined back and leg pain were more
common in the readmitted patients.
More than 12 months' pain before sur-
gery was more frequent in the group
who gained no relief from surgery; this
suggests that conservative management
should not be pursued for too long if
it fails to give relief. No particular
operative finding (positive or negative,
free fragment or protrusion, with or
without root compression) was more
common in one outcome group than
the other. Although postoperatively an
equal percentage of the satisfactory
group, and of the recurrent group who
had a period of freedom from pain,
returned to their normal work, many
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more of those with delayed recurrence
had done so within three months of
surgery. This suggests that more pro-
longed convalescence may be important
in reducing the recurrence rate in this
group.

Spinal angiography in cervical spondy-
lotic myelopathy

J. P. CARON, G. DEBRUN, J. COMoY, and
Y. KERAVEL (Paris) reviewed one of the
main explanations of the spinal cord
symptoms encountered in cervical
spondylotic myelopathy-the hypothesis
of an arterial ischaemic disturbance
formulated by Alajouanine and Petit-
Dutaillis, by Brain, and by Allen. Mair
and Druckmann found the pathological
changes of the cord to be predomin-
antly localised in the area of distribution
of the anterior spinal cord artery; and
they described the thickening and
hyalinisation of its walls.
The authors sought for any obvious

ischaemic disturbance of this artery, by
seriographic and dynamic arteriograms
in seven cases of cervical spondylotic
myelopathy. A first investigation was
carried out to identify the arterial
pedicles of the anterior cervical spinal
cord artery. This required systematic
selective angiograms of both vertebral,
both ascending cervical, and.both deep
cervical arteries. Later, selective serial
angiograms were performed in feeding
arteries of the cervical spinal cord in
different positions of the neck: neutral
flexion, and extension. Four of these
seven cases showed an ischaemic
disturbance of this arterial axis, par-
ticularly evident in extension. One case
gave doubtful results. Two appeared to
be normal.
The ischaemic process may involve

the ascending or the descending arterial
branch, as well as the feeding pedicle
itself. This ischaemic factor provides
a clear explanation of cases in which
the higher level of spinal cord symp-
toms is above the osteophytic bars; it
does not exclude other explanations of
the syndrome. It is one more reason for
the anterior approach, with complete
removal of disc tissue combined with
osteophytectomy and posterior un-
cusectomy.

Anatomical findings in the cerebello-
pontine angle of patients with
trigeminal neuralgia
R. D. ILLINGWORTH and H. SHAWDON

(London) had studied 23 patients with
apparently typical trigeminal neuralgia
without neurological signs who had had
exploration of the trigeminal nerve in
the cerebellopontine angle. All patients
had been referred for surgery because
carbamazepine (Tegretol) had been in-
effective or had produced side effects.
Preoperative vertebral arteriography
had been performed in each patient. In
seven patients the trigeminal nerve was
found to be entirely normal. There were
three clinically unsuspected tumours
(meningioma, cholesteatoma, and
trigeminal neurinoma), and two nerves
were surrounded by thickened arach-
noid mater. Eleven nerves were found
to be displaced or indented by arterial
loops. In eight, the vessel involved
was the superior cerebellar artery, in
one the anterior inferior cerebellar, in
one an ectatic basilar artery, and in one
the contralateral vertebral artery.
Where localised compression of the
nerve occurred this was related to the
trigeminal divisions involved by pain.
Three patients under 40 years of age
all had lesions affecting the nerves.
Normal nerves were most common in
patients aged between 50 and 60 years,
and arterial loops in patients of over
60 years. The significance of these
findings in the aetiology and surgical
treatment of patients with trigeminal
neuralgia was discussed.

Microsurgery of large acoustic
neurinomas in the cerebellopontine
angle

PH. FREREBEAU, A. UZIEL. J. M. PRIVAT,
J. BENEZECH, and M. VANVYVE (Mont-
pellier) presented a series of 29 cases
of acoustic neurinomas operated on by
microscopic technique with the aim of
pre3erving the facial nerve. There were
no intracanalicular microneurinomas in
this series. Four cases were limited
within the cerebellopontine angle, and
nine occupied the whole angle (cere-
bellopontine angle neurinomas: 13
cases). The other tumours exceeded the
limits of the angle, often with multiple
extensions (extensive neurinomas: 16
cases). Partial removal was performed
in six cases because of age or poor
physical condition. In all the other
cases, complete removal was performed
(22 cases). Ventricular shunting was
used for all the cases of hydrocephalus
(12 cases). The operation was carried
out in the lateral position by a sub-

occipital retromastoid approach with
trepanation of the auditory meatus in
the case of intracanalicular extension
(44% of the cases). A combined sub-
occipital and translabyrinthine approach
was performed for two large neuri-
nomas so as to permit previous dis-
section of the intracanalicular facial
nerve and enlargement of the access
to the pontine region. There were five
deaths in this series, all cases of ex-
tensive neurinomas and mainly partial
removal (three out of five cases). The
facial nerve was preserved in 81 % of
the cases of complete removal. This
was always possible in forms limited to
the cerebellopontine angle but more
difficult (76%) in the case of extensive
neurinomas with a high percentage of
functional impairment immediately
after the operation (47%). After im-
provement in temporary postoperative
impairment, in general 52% of the
patients retained useful facial mobility.

Selective hyperthermia in the treatment
of malignant glioma

B. CUMMINS, I. MACINTOSH, R. COOPER,
D. CADDY, R. GREENBAUM, A. WINTER,
and G. STADDON (Bristol) had used a
technique of perfusion of the tumour-
containing cerebral hemisphere by
heated carotid blood in five patients
with advanced malignant glioma.
Hyperthermia to 42°C for some hours
destroys some tumour cells while allow-
ing normal cells to survive. Selective
regional hyperthermia appears to con-
fer greater tumour destruction than
total body hyperthermia. Under con-
tinucus monitoring of intracranial
pressure, tumour and brain tempera-
ture, and EEG, the tumour was heated
to 42°C for two hours. Two cases died
within two days, another survived for
five months, and two for 13 months,
one of the latter showing regression of
tumour on EMI scan for six months
and recovery from hemiplegia for that
time. Postmortem study showed no
abnormality in the heated but normal
brain away from the tumour.
The technique is cumbersome and

has the disadvantage of being too
localised for midline tumours, or those
with spread posteriorly. Nevertheless,
tumour debulking without brain de-
struction is possible by hyperthermia,
and its conjunction with radiotherapy
and chemotherapy may be worthy of
further investigation.
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The surgical treatment of Chiari
deformity

C. LAPRAS and P. BRETT (Lyon) had
operated upon 91 patients for a Chiari
deformity (six newborn infants, 31
children, 54 adults). They had used
three surgical procedures: in infants
under one year the operation was per-

formed in the prone position (six cases).
Decompression widely opened the for-
amen magnum with dissection of all the
adhesions between the neural axis and
the dura mater. They found it in-
advisable and dangerous to dissect the
connections between the prolapsed

cerebellum and the medulla in this
Chiari type II deformity. It was some-
times possible to open the fourth
ventricle by an incision in the midline
of the cerebellar vermis.

All patients over one year of age were

operated on in the sitting position. A
standard posterior decompression was
made according to Gardner. During
dissection of the arachnoid mater it was
necessary to cut the upper digitations
of the dentate ligaments to open a

large communication between the
posterior and anterior compartments of
the subarachnoid spaces.
Sometimes this decompression may

become ineffective from blockage of
the CSF flow at the foramen magnum
level. To prevent this complication they
used a third procedure-intubation of
the aqueduct with a simple silastic tube
or tube with fringes, going from the
third ventricle to the cervical subarach-
noid space. This procedure prevented
secondary blockage of CSF flow and
bypassed the fourth ventricle. They
found it especially useful in cases of
syringomyelia or spinal cord syndromes.
They had 23 good results (41 % out of
48 standard decompressions) and 36
(76%) of 47 decompressions associated
with intubation of the aqueduct.
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