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The 92nd meeting of the Society of British Neurological Surgeons was held in Ninewells Hospital, Dundee,
Scotland, from 29 to 30 September 1977

Reticulum cell sarcoma-microglioma-
tosis of the CNS

A. WATERS (Edinburgh) reviewed a series
of 15 cases seen in Edinburgh between
1952 and 1976. The classification of
primary lymphoreticular tumours of the
central nervous system remains contro-
versial. The histological characteristics
of these tumours were described. Their
anatomical distribution is quite unlike
that of any other primary intracranial
neoplasm. The sites of predilection are
a subendymal localisation, the genu and
splenium of the corpus callosum, the
centrum semiovale, the basal ganglia,
the floor of the fourth ventricle, and
the meninges. On clinicopathological
grounds the tumours in this series could
be divided into three subgroups. The
first was an homogenous group with
well-defined, solitary, centrally situated
lesions. The time interval between the
onset of symptoms and death was ex-
tremely short. Oedema of the surround-
ing brain was a prominent feature.
Terminal haemorrhage into the tumour
and massive shift of midline structures
was commonly seen at necropsy. The
second group included tumours also
centrally placed but diffuse, multifocal,
and with minimal oedema of surround-
ing brain. The third was an hetero-
geneous group arising in the posterior
fossa or spinal cord or both. The most
common presenting symptom in the
supratentorial tumours was an altered
conscious level. Focal neurological
deficit appeared late in the course of the
illness. Surgical treatment was im-
practicable, and the difficulties of
histological diagnosis on biopsy material
considerable. These tumours, however,
are probably the most radiosensitive
known, and a plea was made for diag-
nostic/therapeutic irradiation even in
the absence of a histological diagnosis.

Invasive meningiomas of the base of
the skull and orbit

MYLES GIBSON and A. HALAKA (Leeds)
pointed out that, despite their reputation

as benign tumours amenable to treat-
ment, late recurrences of meningioma
do take place in a proportion of cases
after operations apparently satisfactory
to the surgeon. Most neurosurgeons
have experienced such disappointment.

Craig in 1927 first pointed out the
variation in the natural history of
meningioma and identified a group
whose histology and behaviour he con-
sidered malignant. Cushing elaborated
in his monograph on the behaviour of
meningioma and discussed recurrence.
He ultimately conceded that they were
prone to infiltrate locally, and though
recurrence occurred, he does not state
the real incidence.
The authors' view was that there was

still no agreement on the frequency or
significance of recurrence in practice.
Clinical recurrences might be the result
of the intrinsic nature of the tumour
itself, the inadequacy of surgical re-
section, or both.

Their study was concerned with
meningiomas on the base of the skull
confined to the anterior half and those
with orbital involvement. In a survey
of 150 cases of meningioma, they con-
centrated on 31 cases of basal menin-
gioma involving the anterior half of
the head in whom nine had orbital
involvement. The youngest patient was
aged 8 years, the oldest 74 years, and
the mean age was 52 years. The follow-
up period ranged from one to 17 years.
Females predominated over males by
63% to 27%. The invasive tendency in
females was much higher than in males;
this might be related to low resistance
to invasion resulting from hormonal
changes.
The histological pattern had been no

guide to the invasiveness of the tumour
or to prognosis. Certainly this was the
case with material taken at the first
operation. In a few cases subsequent
operation specimens showed more
malignant features.

In an effort to identify the invasive
tumours, tissue culture was established
using a variant of the method of Sorour
et al. Despite its limitations this seemed
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a logical way of identifying the invasive
tumours but only time will assess its
accuracy and value.
For many years it was conventional

to boil or autoclave bone flaps from
convexity lesions to destroy tumour
cells and minimise the risk of recur-
rence. Obviously this was impossible
with basal lesions. The authors advo-
cated pre-emptive radiotherapy in cases
where total removal was not achieved,
when there was bony involvement as
revealed from drill biopsy and in
tumours with infiltrative potential on
tissue culture.
A classification of (a) benign, (b)

aggressive, and (c) malignant was
suggested.

A rare complication after treatment of
spasmodic torticollis with anterior
rhizotomy in patients with cervical
spondylosis

R. H. SHEPHARD and F. S. KAISEY (Derby)
presented an account of two patients
who had had the Dandy operation for
spasmodic torticollis. Through an ex-
tensive combined posterior fossa
craniectomy and cervical laminectomy
approach, anterior rhizotomies were per-
formed of the upper four roots on one
side, and the upper three on the other.
These two patients had cervical

spondylosis in addition to the spasmodic
torticollis. They developed, within a
few months of operation, anterior sub-
luxation of the cervical spine, with
manifestations of myelopathy. The
resulting disability was treated in each
case, by skull traction, followed by
anterior interbody fusion. The spinal
fusion procedures were performed by
Mr. G. Newton, consultant orthopaedic
surgeon.
The dislocation was thought to be due

to a combination of extensive removal
of posterior bony elements of the cervi-
cal spine and posterior fossa, and the
relative unopposed action of flexor
groups of muscles-for example,
longus colli-below the level of
denervation.
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An operation has been designed to
avoid this complication, and one patient
has been treated successfully since the
above two cases were studied. The
operation comprises small keyhole
fenestration approaches and division of
the anterior roots, with the assistance of
the operating microscope. In addition,
the spinous processes were securely
wired together with stainless steel wire.
This patient, a year after the operation,
is well with great improvement of the
spasmodic torticollis, and no evidence of
subluxation, either radiologically or
clinically.

Hypotension with sodium nitroprusside

D. G. DALRYMPLE and s. w. MCGOWAN
(Dundee) noted the popularity of sodium
nitroprusside as a hypotensive agent in
anaesthesia, largely due to its ease of
administration and its ability to main-
tain good tissue perfusion. Several
studies confirmed that, using nitroprus-
side, central venous pressure (CVP) and
peripheral resistance fell significantly,
stroke volume was virtually unchanged,
and cardiac output was well maintained,
because of an increase in heart rate-
that is, a low pressure, low resistance,
normal perfusion state.

In a series of neurosurgical patients,
however, certain differences were found,
namely a significant fall in both stroke
volume and cardiac output. Since all
these patients had received an infusion
of 25% mannitol during the operation,
it was felt that this might have contri-
buted to the low output state.

Further studies confirmed that a
biphasic response to mannitol infusion
occurred, with an initial rise in CVP,
stroke volume, and cardiac output dur-
ing and immediately after mannitol in-
fusion, followed by a fall in these
indices to below basal levels when
diuresis began.
Because of autoregulation, cerebral

blood flow normally remains constant
despite wide variations in perfusion
pressures. There is a lower limit of
autoregulation, normally 60 mmHg
mean arterial pressure, below which
blood flow diminishes. The autoregula-
tion curve is shifted to the right, making
hypotension less safe, in chronic hyper-
tensive patients and in hypovolaemia-
for example, haemorrhage. The hypo-
thesis was suggested that in neuro-
surgical patients who have been
dehydrated by mannitol, the lower limit
of autoregulation may be shifted to the

right as in haemorrhage, and that hypo-
tension in such patients may be less
safe.

The cardiovascular sequelae of the
sitting position

D. G. DALRYMPLE and s. W. MCGOWAN
(Dundee) reviewed the two main
dangers of the sitting position in neuro-
surgery-namely, acute hypotension
and air embolism.
They investigated the acute cardio-

vascular changes that occurred when
patients were raised from the supine to
the sitting position for neurosurgical
operations. Six patients with no signifi-
cant myocardial or respiratory disease
were investigated. A central venous
pressure catheter was passed into the
right atrium and its position confirmed
radiologically. A teflon cannula was
inserted into the radial artery for con-
tinuous blood pressure recordings.

Premedication consisted of papavere-
tum 15 mg and atropine 0.6 mg.
Anaesthesia was induced with sodium
thiopentone, fentanyl 0.1 mg, and
pancuronium 6-8 mg. After endo-
tracheal intubation, anaesthesia was
maintained with 40% oxygen and 60%
nitrous oxide, and increments of fen-
tanyl 0.05 mg and pancuronium 2 mg
every half hour. A Cape volume cycled
ventilator was used and adjusted to
give an arterial pCO2 of 30 to 32 mmHg.

Serial readings of cardiac output were
obtained at five minute intervals, for
15 minutes, in the supine position. The
patients were then raised over a 10
minute period to the sitting position,
and at five, 10, and 15 minutes after
stabilisation in the sitting position, the
cardiac outputs were again measured
and then right atrial and arterial bloods
were obtained for pH, PCO2, and
saturation. The cardiac output, stroke
volume, and CVP all fell significantly
on elevation to the supine position.
However, the mean arterial pressure
remained constant. The P02 fell signifi-
cantly on elevation to the sitting posi-
tion, but the QS/QT ratio in the lung
also fell. The arterial PCO. remained
stable in these patients.

Elevation from the supine to the sit-
ting position had caused a normal
pressure circulation, a low flow circula-
tion, a high resistance circulation, and
a low preload to the myocardium. The
cause of the fall in the arterial P02 was
not due to a change in the true shunt in
the lung, but primarily to a low cardiac

output state. Although a normal mean
arterial pressure was obtained, a pre-
carious circulation had developed in
these patients, purely by raising from
the supine to the sitting position.

Restoration of neurological function
with induced hypertension in acute
experimental cerebral ischaemia

D. T. HOPE, N. M. BRANSTON, and L.
SYMON (London) had examined the
effect of induced hypertension in experi-
mental ischaemia. Seven adult baboons
weighing between 10 and 16 kg were
sedated with phencyclidine (Sernylan),
anaesthetised with alpha-chloralose, and
artificially ventilated at normocapnia.
The middle cerebral artery was occluded
by a transorbital approach. The soma-
tosensory evoked potential (EP),
cellular potassium (Ke) by a double
barrelled microelectrode were moni-
tored, together with end-tidal C02,
mean systemic blood pressure (MSBP),
and episodic arterial blood gases. The
MSBP was then raised with aramine
and the effects on the EP, rCBF, and
Ke monitored.
The aramine infusion, the MSBP,

rCBF in the ischaemic cortex, and the
EP (expressed as the percentage of the
EP amplitude before middle cerebral
artery occlusion), all increased signifi-
cantly. In three animals, EP recovered
from near zero levels, and in four its
amplitude reached or exceeded control
va-lues during aramine infusion. The
elevated Ke which followed MCA
occlusion in all animals was signifi-
cantly lowered by aramine infusion
(P<0.01).

After aramine infusion was discon-
tinued, MSBP, EP, and rCBF decreased
and Ke increased towards preinfusion
values. These results indicate that dis-
orders of function produced by
ischaemia (abolition of the cortical
evoked response, impairment of cell
membrane function, and of the ionic
pumping mechanism) may be resolved
by increased cerebral perfusion pro-
duced by induced hypertension in
regions of dense ischaemia where auto-
regulation is paralysed.

In four patients with neurological
deterioration after aneurysm surgery,
clinical neurological function has been
restored with resolution of hemiparesis,
using hypertension induced by intraven-
ous aramine. Corresponding increases
in rCBF were measured by the
intravenous xenon-133 method.
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Cerebral and systemic circulatory
changes after experimental cerebral
missile injury in monkeys

H. A. CROCKARD, F. D. BROWN, J. LEVETT,

and J. F. MULLAN (Belfast and Chicago)
had developed a standardised technique
of producing a cerebral missile injury
in tranquilised rhesus monkeys
(Crockard et al., 1977). The energy, the
missile trajectory, and basal condition of
the animal were carefully controlled.
Cerebral blood flow and metabolism,
intracranial pressure, somatosensory
evoked potentials, cardiac output, and
peripheral vascular resistances had been
studied before and after different injur-
ing energies. The changes, which were

dose-related, included fall in cardiac
output and cerebral blood flow. brady-
cardia, and alterations in respiration,
immediately after injury. They were

caused by hypothalamic and brain-
stem damage, and could be prevented
by autonomic blockade. Similar
changes had been noted by others in
experimental acceleration injuries and
suggest that the initial determinant of
survival in the head injured is the
degree of "brainstem" damage.
Crockard, H. A., Brown, F. D., Calica, A. B., et al.

(1977). Physiological consequences of experimen-
tal cerebral missile injury. Journal of Neuirology,
46, 784-794.

Prognostic grading of astrocytomas
using an image-analysing computer

J. M. ANDERSON, A. J. ROBERTSON, R. A.

BROWN, W. SLIDDERS, and J. SWANSON
BECK (Dundee) compared a traditional
histological classification of astrocytic
gliomas (Kernohan and Sayre) with
g,rading by optical density/area profile
measurements obtained from a

Quantimet 720 image-analysing com-

puter in a series of surgical biopsy
specimens from 44 adult patients with
cerebral astrocytomas or undiffer-
cntiated gliomas.

Considerably closer correlation wvith
;urvival time was found with the
Quantimet measurements (r=0.41,
(P<0.01) than with visual grading (r=
0.29, P ns). The findings indicate that
Quantimet optical density profile, which
reflects cellularity and staining intensity,
can give a more accurate prognosis for
the individual patient with an astro-
cytic glioma than has been possible
lhitherto by traditional microscopy,
which relies more on features such as

pleomorphism of nuclei and mitotic
activity.

Scottish head injury management study

BRYAN JENNETT, ROBERT MCMILLAN, and

IAN STRANG (Glasgow) reported data
from a five year programme to survey

present practice in head injury manage-

ment in Scottish hospitals, including
accident/emergency attenders who are

not admitted, and also care for in-
patients after discharge from hospital.
An initial retrospective survey of over

4000 patients revealed considerable con-

sistency in the head injury population
in different Scottish hospitals; but some

differences were found between city
hospitals, other hospitals within 30
miles of the neurosurgical unit and
those more distant. Almost a million
head injuries attended accident or

emergency departments in the United
Kingdom every year, four-fifths of
whom were sent home. In accident/
emergency departments the problem of
assessment, skull radiography, sLlture of
scalp lacerations, and criteria for ad-
mission have not been solved satis-
factorily, and neurosurgeons should be
concerned in advising on local arrange-
ments. In primary surgical wards the
criteria for investigation and interven-
tion, which probably require neuro-
surgical transfer, also need to be
redefined; the role of the EMI scanner
as a screening test for intracranial
haematoma needs to be assessed. Avoid-
able factors contribute to about half of
all deaths in neurosurgical units, and
to persisting disability in many survivors
after evacuation of intracranial haema-
toma. There is need to review the
pattern of care for head injuries
nationwide, to redefine the role of
neurosurgeons, in the light of recent
findings and of the availability of the
EMI scanner. Further reports from the
management study will provide a basis
for this discussion.
Jennett, B. (1975). Who cares for head injuries?

British Medical Journal, 3. 267-270.
Jennett, B., Murray, A., McMillan, R., Macfarlane,

J., Bentley, C., Strang, I., and Hawthorne, V.
(1977). Head injuries in Scottish hospitals. Lancet,
2, 696-698.

Rose, J., Valtonen, S., and Jennett, B. (1977).
Avoidable factors contributing to death after head
injury. British Medical Journal, 2,615-618.

The direct cortical response and cerebral
perfusion

J. W. TURNER, G. M. TEASDALE, J. 0.

ROWAN, and R. G. GROSSMAN (Glasgow)
defined the direct cortical response
(DCR) as the response evoked by

electrical stimulation of the adjacent
cerebral cortex. The DCR had been
obtained in the baboon, dog, and man.
While it was recognised that the precise
anatomical correlates of the different
components of the response were in-
completely known, the DCR was shown
to have a characteristic waveform for
different cortical areas. A simple N1
wave was noted at the frontal pole but a
much more complex appearance with
spike activity in the early P1 wave in
the pre- and postcentral gyri. The wave-
form of the response varied with the
distance between stimulating and record-
ing electrode and also with the stimulat-
ing voltage. It has been found to be
stable for long periods of time under
stable conditions. The DCR was shown
to be relatively resistant to local pres-
sure and to generalised raised intra-
cranial pressure (up to 60 mmHg) when
CBF remained above 90% of control.
The relationship between the ampli-

tude of the DCR and CBF was investi-
gated in baboons in two situations. In
one series of animals CBF was reduced
by raising ICP, while in another group
CBF was reduced by haemorrhagic
hypotension. In both series there was
a correlation between decline in CBF
and reduction in the amplitude of the
N, wave of the DCR, with regression
equations of y=1.33x-42.58 and y=
1 .25x-39.9 respectively. Strikingly, in
both experimental conditions reduction
of the DCR amplitude to zero cor-
related with a CBF of 320/. of control.
The DCR had been used in the operat-
ing theatre particularly in situations
where cerebral perfusion might have
become impaired. Illustrations were
shown of the relationship between the
DCR amplitude and systemic blood
pressure in aneurysmal surgery.

Results of trigeminal thermocoagulation
in the treatment of trigeminal neuralgia

J. W. TURNER (Glasgow) stated that
trigeminal thermocoagulation could
regularly abolish the pain of paroxysmal
trigeminal neuralgia and achieve a
selective and differential sensory loss
over the face, and, therefore, thermo-
coagulation fulfilled the aim of surgerv
in producing the minimum amount of
sensory loss compatible with pain relief.
He reviewed 51 patients in ages

ranging from 29 to 82 years, with the
usual female preponderance.
Image intensification radiology had

been used to aid the rapid passage of
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the tip of the needle through the fora-
men ovale to the region of the ganglion.
The free flow of CSF from the needle
hub was associated with the achieve-
ment of preoperative analgesia in a
high proportion of cases. Precise
positioning of the needle was achieved
using electrical stimulation. In those
procedures in which the threshold
voltage for stimulation was less than
300 mV, recurrence of pain occurred
in only 6% of procedures. When the
voltage was greater than 300 mV, the
recurrence rate was 64%.

Early pain relief was achieved in all
but four patients. Late recurrence of
pain, sufficiently severe to justify opera-
tion, occurred in 26% of patients. The
final figure for pain relief was 92%,
four patients admitting to occasional
pain.
At the time of operation analgesia or

hypalgesia was achieved in the affected
zone in 89% of procedures but anal-
gesia occurred beyond it in 22%. It
was found that when analgesia covered
the affected zone a recurrence rate of
12% occurred, whereas, when hypal-
gesia was achieved the recurrence rate
was 42%. However, anaesthesia reduced
the recurrence rate marginally to 9%.
A differential sensory loss was achieved
in 73% of procedures.

Side-eff'ects included anaesthesia
dolorosa in one patient, unwanted loss
of corneal reflex in three patients, tem-
porary tarsorrhaphy in one patient,
dizziness in two patients, and masseter
weakness. Facial weakness did not
occur.

Prolonged antifibrinolysis-an effective
non-surgical treatment for ruptured
intracranial aneurysms?

R. MAURICE-WILLIAMS (London) found in
a randomised controlled trial of the
potent antifibrinolytic agent tranexamic
acid evidence that such treatment may
permanently improve the prognosis of
ruptured intracranial aneurysms by
causing them to be invested in fibrous
tissue, as opposed to the current view
that it merely postpones rebleeding.

Twenty-five patients in a good con-
dition and within four days of bleeding
received 6 g daily of tranexamic acid
for up to 42 days-the intention was
to continue it beyond the period of
haemorrhage-induced fibrinolysis and
beyond the period in which the risk of
rebleeding is substantial. Twenty-five
control patients received bedrest and

sedation alone. Nine treatment and six
control patients eventually had surgery
(at mean intervals from the first bleed
of 24 and 16 days respectively) but only
three patients had direct aneurysm
operations.

Six treatment and 14 control patients
rebled, with three and 11 deaths respec-
tively. The latest rebleed in either group
was at 55 days. Rebleeding did not
occur any later in the treatment group.
At follow-up from three to 32 months,
81% of nonoperated treatment patients
survived (13 out of 16) a, opposed to
32% (6 out of 19) control patients. In
two treated patients who had late direct
operations, the aneurysm wa3 found to
be surrounded by fibrous tissue.

Prolonged antifibrinolysis led to no
increase in systemic thromboembolism
or communicating hydrocephalus but
was associated with several cases of pro-
gressive neurological deterioration. It
was sugggested that the risks may out-
weigh the benefits in more obtunded
patients. The average interval from the
first bleed until starting treatment ex-
ceeded two days, and it is possible that,
if treatment could be started sooner,
the results might be further improved.
If further studies confirmed that anti-
fibrinolysis had a persistently beneficial
action, patients unsuitable for surgery
could be offered an effective medical
treatment, and the indications for
operation might become more limited.
In addition, preliminary results of a
study of the serial levels of the CSF
fibrin degradation products after a bleed
suggest that it might become possible
to identify patients who have a high
risk of rebleeding despite antifibrinolytic
therapy, and who should, therefore,
have early surgery.

Oligodendrogliomas: a survey of 20
years

A. K. CHATTERJEE (Preston) had reviewed
770 verified gliomas in the 20 years
from 1957 to 1976 in Preston. The per-
centage of oligodendrogliomas was
.909% (70 cases), 45 males, 25 females.
The average age at the onset of symp-
toms was 42.6 years. There were six
children, aged between 21 and 16 years;
all had total excisions and are alive
and well.
The average duration of symptoms

was 3 years 10 months, the longest
being 22 years and the shortest two
weeks only. Seizure was the most com-
mon first symptom (57.1%). Three

cases of oligodendrogliomas, all in
young patients, presented as subara-
chnoid haemorrhage. The first present-
ing sign observed in 44.3% was bilateral
papilloedema.

Calcification in the plain radiograph
of the skull was found in 12.9%, angio-
grams showed positive results in 82.5%,
and the brain scans with technetium
were positive in 73.9% of the cases.
Oligodendrogliomas affected predomi-
nantly the cerebral hemispheres, right
and left side having been involved
almost equally. Frontal lobes were
definitely the site of predilection
(55.7%).
At operation, most of these tumours

were found to be hemispheric and
subcortical. Mostly they were firm,
greyish-red, and gelatinous (80.0%).
Histologically, all stages of transition
from oligodendrocytes to astrocytes
have been observed.
Of 70 cases of oligodendrogliomas,

64 cases were operated upon. As two
cases could not be traced post-
operatively, only 62 cases have been
followed up, of which 24 (38.7%) are
alive and 38 (61.3%) are dead. Im-
mediate postoperative death occurred
in 14.5%.
The average postoperative survival

was 4 years 2 months with total sur-
vival of eight years. The longest post-
operative cases still surviving include
two between 16 and 20 years and four
between 11 and 15 years, all having
had total excision of tumour. The
average postoperative survival after
total excision was 5 years 6 months and
total survival was 9 years 7 months.
Total excisions were done in 48.4% of
the cases.

Radical excision of the tumour had
been performed whenever possible. The
gross appearance of the tumour or even
its immediate biopsy appearance did not
influence the radical approach to the
management.

This survey produced substantial
evidence in favour of more radical
surgical procedures and indicated clearly
that, with time, the average survival
period of oligodendrogliomas will surely
far exceed that of others. The average
total survival of eight years seems to be
convincing evidence in this respect.

Surgical treatment of ruptured
aneurysms of the middle cerebral artery

R. D. ILLINGWORTH and J. M. RICE-

EDWARDS (London) reported a series
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of 48 patients shown to have 52
middle cerebral aneurysms in the five
years from 1972 to 1977. Three un-

ruptured aneurysms had been left
untreated, three patients with five
middle cerebral aneurysms were

treated conservatively because of poor
clinical state, and 44 aneurysms in 42
patients (ages 8-69, mean 44.5 years)
with subarachnoid haemorrhage were

treated by microsurgical intracranial
operation. At the time of operation
18 patients were in grade 1 (Hunt and
Hess), six in grade 2, 11 in grade 3,
five in grade 4, and two in grade 5.
Poor neurological state in patients
with intracerebral haematoma was an

indication for early operation to
evacuate the clot and deal with the
aneurysm at the same time.
The aim was always to clip the

aneurysm unless technical difficulties
made this hazardous when gauze

wrapping was used: 26 aneurysms

wvere clipped, 14 wrapped, and four
wrapped in addition to partial clipping.
Increasing experience had not reduced
the incidence of wrapping.
There were no operative deaths but

two postoperative hemiplegias occurred
after clipping and one wrapped
aneurysm rebled fatally after 21 years.
Three other patients died later (one pul-
monary embolism at six weeks, one

subarachnoid haemorrhage from an un-

treated aneurysm at seven months, one

suicide at 21 years). Postoperative
epilepsy occurred in three of 13 patients
with intracerebral haematomas (23%).

It is concluded that, for middle cere-

bral aneurysms, gauze wrapping is a

safe alternative to clipping.

Enzyme studies on tumour cysts

J. BLOCK (Dundee) reported the results
of analysis of the fluid obtained from
cerebral cysts associated with tumours,
with particular reference to the total
lactic dehydrogenase (LDH) content and
the LDH isoenzymes. These were com-

pared with those of the serum. The
results were correlated with the histo-
logical appearances of the tumour in
each case.

A cyst fluid total LDH of over
500 IU/l indicated a malignant tumour.
If the isoenzyme pattern showed an

increase in the activity of the slow
moving fractions this also indicated a

malignant tumour (as it does in tumours
and effusions elsewhere in the body).

However, in occasional cases malignant
tumours did not produce either a high
LDH in the cyst fluid or increased
activity of the slow moving fractions.

It was concluded that although these
enzyme studies were not fully reliable
they do provide a good indication of the
degree of malignancy, and are particu-
larly useful clinically when opinions
differ on the nature of a neoplasm, or
in those cases where no tumour tissue
can be demonstrated in biopsy speci-
mens. It was suggested that adenylate
kinase should also be estimated in cyst
fluids in future.

Can we make the sitting position safer
for neurosurgical patients?

A. E. HOLMES (Cambridge) reviewed the
historical basis of the pathophysiological
entity of air embolism with particular
relevance to this in surgical procedures
in the sitting position.
A series of 80 patients was presented

who had been operated on in the sitting
position during an 18 month period, 44
for lesions in the posterior fossa, and 36
for lesions in the cervical spine. A
standard anaesthetic and monitoring
regime had been used, and in particular
end-tidal carbon dioxide monitoring was
used as a means of detecting air emboli
and assessing their effect on the ventila-
tion perfusion ratio. Twenty episodes of
embolisation were recorded in 12
patients in the series, the sources of
embolisation were enumerated, and the
distribution found to be widespread
during the entire surgical procedure.
Type I (rapid) and type II (slow)
changes were recognised in the end-
tidal CO2 records as a result of air em-
bolisation. Anaesthetic and surgical
techniques for the prevention and
detection of air emboli were discussed,
and recommendations made for an
essential regime.

Chronic subdural haematoma: a review
of 114 cases

MALCOLM M. CAMERON (Salford) reviewed
114 consecutive adult patients operated
for subacute or chronic subdural haema-
toma over the last 25 years: 101
patients made a complete recovery
within six weeks, eight patients were
unimproved, and five patients died.

Sixteen per cent of the patients were
under 30 years of age and clinical pres-
entation fell broadly into three groups:

hemiparesis, mental and personality
changes, and raised intracranial press-
ure. Hemiparesis wvas no guide to the
side of the haematoma but unilateral
pupillary dilatation (six patients) was
always on the side of the clot. Thirteen
patients had bilateral collections and 15
patients presented in coma. Fluctuation
of symptoms and signs was absent in
two-thirds of all patients, and one-third
of patients had no history of head
injury.

Carotid angiography was the most
reliable investigation, isotope brain scan
was unreliable, and lumbar puncture
(49 patients, at the referring hospital)
proved worthless. The CT scan could
fail to show isodense subacute haema-
tomas, especially if bilateral.

Surgical treatment by burrhole
evacuation and saline irrigation was the
same for 111 patients. Forty per cent of
patients had a positive pressure saline
lumbar puncture in theatre, and some
had further such lumbar punctures post-
operatively.
The great majority of chronic sub-

dural haematoma patients, appropri-
ately treated, make rapid and complete
recoveries. Of particular note is that 13
of the 15 patients presenting in coma
returned to full normal lives.

Cauda equina syndrome in lumbar disc
disease

A. R. CHOUDHURY and J. C. TAYLOR

(Derby) studied a series of 42 patients
with lumbar disc disease and hernia-
tion. presenting with the cauda equina
syndrome, to evaluate its causa-
tion. They observed that pure disc
herniation accounted for the syndrome
in five cases only. Structural changes
associated with the disc lesions were
responsible for the syndrome in the
remaining 37 cases. Segmental spinal
stenosis due to secondary spondylosis
was the most common cause and was
found in 27 cases, including one with
spondylolisthesis. The other causes were
diffuse spinal stenosis due to primary
spondylosis (seven cases including three
with spondylolisthesis), trauma to the
contents of a primary spondylotic.
stenotic canal (two cases), and spondylo-
listhesis (one case). No recurrence of
disc herniation was found at operation
in patients previously submitted to sur-
gery. Segmental spinal stenosis was re-
sponsible for the syndrome in 10 cases,
and operative trauma through a limited
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interlaminar approach for disc removal,
in a primary spondylotic, stenotic canal
in two.
Wide laminectomy with excision of

the overhanging facet joints and ade-
quate visualisation of the lumbar nerve
roots was found to be the ideal pro-
cedure for disc removal and for relief
of symptoms including backache. No
instance of postoperative spinal insta-
bility was found. There was no mortality
and the morbidity was insignificant. All
cases were followed up, and "good to
excellent" results were obtained in 95%
of patients. Excellent results were ob-
tained in five cases with pure disc
herniation, and in 25 of the 26 cases
with associated localised secondary
spondylosis and segmental stenosis. Two
of the group already operated upon and
who developed marked neurological
deficits, improved markedly, giving a

fair result (5% of cases).

Electrical study of facial reflexes after
trigeminal nerve surgery

I. T. FERGUSON, I. JACOBSON (Dundee),
and J. TURNER (Glasgow) assessed tri-
geminal nerve ophthalmic and motor
root function both clinically and
electrically in 32 patients who had
undergone surgery for neuralgia. Using
known electrophysiological techniques,
the orbicularis oculi reflex and jaw jerks
were tested in all subjects. Abnor-
malities of the orbicularis oculi reflex
could be anticipated on the basis of
ophthalmic division anaesthesia.

Early results from partial root sec-
tion cases using the intradural approach
showed an unexpectedly high incidence
of absent jaw jerk on the operated side.
The afferent and efferent fibres of this
monosynaptic stretch reflex are widely

believed to share a common pathway in
the motor root. This implied motor root
dysfunction in many cases where at
operation it had been well-visualised
and considered spared. These patients
showed no clinical evidence of masti-
cator weakness or signs of denervation
as assessed by concentric needle electro-
myography.
Jaw jerk abnormalities were also

found in eight of 18 radiofrequency
thermocoagulation cases. Of these, four
had minimal hypaesthesia and no clini-
cal masseter asymmetry. These electro-
physiological findings were discussed in
the light of experimental work on the
pathway of the jaw jerk in animals. It
was then suggested that the propriocep-
tive fibres of the jaw jerk in man are
mediated by the sensory and not motor
root as previously believed.
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