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Proceedings of the Society of British Neurological
Surgeons
The 104th meeting of the Society of British Neurological Surgeons was held in Belfast 5-6 April 1984

TRANS-SPHENOIDAL PITUITARY
MICROSURGERY FOR CUSHING'S DISEASE
D Gordon (Belfast)
Variations in the reported results of opera-

tions on the pituitary as a treatment of
Cushing' s disease had stimulated the
author to review 15 patients who had
undergone pituitary microsurgery.
Biochemical evidence of pituitary depen-
dant hypercorticolism was present in each;
extensive radiological studies had been
performed but the pituitary fossa was

enlarged in only four. None had evidence
of suprasellar extension. During operation
excessive dural haemorrhage necessitated a
two-stage procedure in two patients. Four-
teen patients had an adenoma, nine pre-
sented in the midline and five were placed
laterally. In five patients the adenoma was
soft and creamy, in three the tumour con-

sistency approximated to that of the pituit-
ary gland but six patients had firm and,
occasionally, quite tough tumour tissue.
Only one adenoma was judged to be less
than 5 mm in diameter; the adenoma
measured 5-10 mm in 1 1 patients and over

10 mm in two patients. One patient had
resection of the centre of the gland but a

definite adenoma was not found. The
median follow up period was 30 months.
Twelve patients (80%) remained clinically
in remission; one other had mild but
decreasing hypercortisolism. Of the three
patients who did not have sustained
improvement, one had an invasive tumour,
one relapsed six months after operation
and was treated by adrenalectomy, and the
other was 72 years, was bedridden at the
time of operation, which did not disclose an
adenoma and died two months later. Of
patients previously treated in Belfast by
adrenalectomy, 90% developed pigmenta-
tion and later had persistently high ACTH
levels; 15% subsequently had required
operation for an enlarging and often inva-
sive pituitary tumour. The early results of a

pituitary operation were considered to be
encouraging but a long term follow up

period was needed before a final assess-
ment of the results. The author cautioned
that the results of micro-surgery in one
neurosurgical department might not pre-

dict the results obtained in another.

SURGICAL LASER TREATMENT OF
ARTERIO-VENOUS MALFORMATIONS OF THE
BRAIN
G Brocklehurst (Hull)
The author drew attention to difficulties in
the removal of certain cerebral arterioven-
ous malformations, and to the benefits of
improvement in the operability of these
lesions. He described a series of patients
whom he had treated by a combination of
micro-surgical technique and the use of the
CO2 laser. He concluded that, compared
with a somewhat smaller series treated
more conventionally, the microsurgical
laser technique appeared to shorten opera-

tion, to reduce the need for blood replace-
ment, and to improve post-operative
results. He illustrated his views by means of
an audio-visual presentation.
INTRA-AXIAL, HISTOLOGICALLY CONFIRMED
''CRYPTC" ARTERIOVENOUS
MALFORMATIONS
R Veerapen, I Sbeih, SA O'Laorie (Lon-
don)
The report concerned two patients with a

histologically proven "cryptic" arterioven-
ous malformation (AVM), one in the brain
stem, and the other in the spinal cord. One
was a 14-year-old female who presented
with progressive brain stem symptoms. CT
scan demonstrated a pontine haematoma,
which was evacuated. Abnormal vascular
tissue was seen and excised and histological
examination confirmed an AVM. The
other patient was a 38-year-old male who
presented with lower limb paraesthesiae,
progressive paraparesis and sphincter dis-
turbance. Spastic paraparesis, propriocep-
tive disturbance and a sensory level at D8
were found. Myelography and CT showed
a localised dorsal cord swelling. The
haematoma was evacuated and abnormal
vessels in the wall of the cavity were

excised. Again histological studies
confirmed an AVM. Although originally
described as less than 2-3 cm in size,
"cryptic" AVMs are now considered to be
microscopic lesions. The authors suggested
that intracranial lesions tended to cause
bleeding as an initial feature but that in
most surgically treated brain stem
haematoma the cause of haemorrhage had
not been identified. Furthermore very few
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cases of surgically treated haematomyelia
had been reported. Their patient was par-
ticularly unusual in having features that
simulated a spinal cord tumour.

INTRASELLAR EPITHELIAL CYSTS
M Feely, B Ferriss (Cork)
The authors had recently encountered
three epithelial-lined cystic intrasellar
tumours. They described the features of
the cases in order to illustrate the varieties
of cystic lesion that occur in the pituitary
and the problems in their classification.
The three patients had certain features in
common: a long history (between 6 and 20
years) and a marked endocrine failure but
intact visual fields. Two of the patients had
a series of skull radiographs taken over
several years intervals. Both showed prog-
ressive enlargement of the sella and ero-
sion of the dorsum. Positive contrast cis-
ternography demonstrated that each
patient had only a minimal suprasellar
extension. Each cyst was explored trans-
sphenoidally, complete removal was
achieved in two cases and lead to a
significant improvement in endocrine func-
tion in one and did not worsen function in
the other. The third patient had a very
large cystic tumour that had eroded the
skull base and this was drained into the
sphenoid sinus. The tumours had certain
pathological features in common. Each was
below the diaphragma sella, each was
largely cystic, one containing a dark brown
viscus fluid and the others a white caseous
material. Histological examination showed
that their walls contained epithelial cells
and cholesterol crystals. The authors
review of the literature had shown that
similar lesions previously had been refer-
red to variously as intrasellar epidermoids,
intrasellar craniopharyngiomas, or pituit-
ary cysts. They considered that their three
cases showed that there were not clear cut
histological criteria on which to make dis-
tinction between these categories.

RADIOFREQUENCY LUMBAR FACET
RHIZOTOMY - A VALID TREATMENT FOR
BACKACHE?
DP Byrnes (Belfast)
The causes of low back pain are ill-
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understood and therefore sometimes tre-
ated empirically and often unsatisfactorily.
Attention was drawn to the possibility that
the lumbar facet joint was responsible for
much backache and sciatica and that the
pattern of symptoms and signs differed
from those of disc protrusion. The author
reviewed the innervation of the facet
joints, which was by nerve filaments from
the medial branch of the posterior primary
ramus of the corresponding spinal root.
This provided the basis for the operation of
denervation as described by Skyrme Rees
and its later refinement by Shealy. He had
used the latter's technique of percutaneous
radiofrequency lesion making, to treat 18
carefully selected patients. Most of these
had previously undergone spinal surgery.
The lesions had been made under local
anaesthetic, using fluoroscopic control.
Fourteen had obtained immediate relief
from pain, five of these relapsed but
responded to a second procedure. The
need for caution was acknowledged in
assessing the results of the technique but it
was believed to be a useful addition to the
management of the patients.

A SURGICALLY ORIENTED APPROACH TO THE
MANAGEMENT OF THORACIC AND LUMBAR
SPINAL INJURIES
UM Chowdhary, M Sankaran Kutty, JR
Corea (Saudi Arabia)
The high prevalence of spinal injury in
Saudi Arabia had stimulated the authors to
adopt a surgically oriented approach to
management. They reported their techni-
que and results in 25 patients who had
undergone surgical decompression and
fusion with the aim of relieving compres-
sion of the cord or cauda equina and pro-
viding immediate stability. CT scanning
was used extensively to define the osseous
and neural lesions. They had used most
often a posterior decompression accom-
panied by the application of Harrington
rods to obtain stabilisation. Some patients
had undergone anterior decompression
and bony fusion. They reported that in
each patient they had obtained complete
decompression of the neural elements and
that stabilisation had been successful in
95%. Fifty per cent of patients with an
incomplete neurological lesion recovered
completely subsequently but no patient
with a complete lesion improved as a result
of operation. They considered that surgery
had advantages over conservative treat-
ment, in particular in reducing the period
of immobilisation with its consequent com-
plications.

Proceedings of the Society of British Neurological Surgeons
GUN SHOT WOUNDS OF THE SPINE
IC Bailey (Belfast)
A survey was presented of 52 patients who
sustained gun shot wounds of the spine
over the years 1971-1983. Seventeen of
the patients had injuries involving only the
spinal cord or the cauda equina. In 35
instances, there were also serious injuries
to other organs, mainly to the lungs and to
the gastro-intestinal tract. The investiga-
tion and management of these cases were
reviewed and the results of treatment pre-
sented in detail. Forty patients had sur-
vived their injuries. Of these 25 had a
complete paraplegia on arrival in hospital.
Twelve of these were estimated to have
made some degree of recovery. Of the 15
admitted with a partial paralysis below the
site of spinal injury, nine improved: with
one exception, neurological damage in
these instances was confined to the lumbo-
sacral part of the spine. The question of
whether surgery helped in the management
of spinal gun shot wounds was discussed.
The indications for surgery were consi-
dered to be: (1) progressive neurological
deterioration; (2) the presence of a bullet
within the vertebral canal, especially if it
had been contaminated by passage through
the peritoneal cavity; (3) a persistent CSF
fistula; (4) an incomplete paraplegia,
where damage to the cauda equina is likely.

THE VALUE OF HIGH QUALITY CT SCANNING
FOLLOWING MYELOGRAPHY
RJ Hutchison (Belfast)
This paper illustrated how high quality CT
scans improved the radiological diagnosis
of spinal lesions and also was capable of
providing essential practical information
for the neurosurgeon. Its use was demand-
ing on scanning time and material was pre-
sented to illustrate the selection of six main
categories of patients likely to benefit. (1)
In trauma myelography demonstrated the
degree of spinal obstruction but accurate
delineation of bone fragments, disc mater-
ial, and haematoma usually required a CT
scan. (2) CT scanning after myelography
was shown to be clearly superior in the
investigation of lesions in the region of the
foramen magnum. (3) In spinal dysraphism
CT scans provided a much more accurate
picture about the state of the cord and
about the presence or absence of bony or
cartlaginous spurs. (4) The distinction bet-
ween a protruberant inter-vertebral disc
and an intraspinal tumour in the thoracic
region was relatively easily made with CT
scanning, especially with the information
from "reformatting". (5) With an appar-
ently complete myelographic block, in

practice there is often incomplete obstruc-
tion so that CT scans can show both the
upper and lower limits of the mass and its
position in the sagittal plane. A syring-
omyelic cavity could be demonstrated by
scans either immediately after myelogra-
phy or in pictures taken 24 hours later. The
author also made the case for scans in a
sixth circumstance: when the radiologist
was not happy!
DOES NALOXONE IMPROVE PATIENTS AFTER
ANEURYSMAL SUBARACHNOID
HAEMORRHAGE?
BA Bell, JD Miller, NGF Neto, P O'Neill,
LM Laughton (Edinburgh)
The opiate antagonist naloxone has been
suggested to be beneficial in cerebral
ischaemia after subarachnoid haemorrhage
(SAH), but not all studies had reached this
conclusion. The authors therefore had
conducted a trial aimed to determine if
naloxone did have a clinically discernable
effect on poorer grade patients after
aneurysmal SAH. They studied 20 con-
secutive patients with aneurysmal SAH,
who were worse than Grade 2 on the Hunt
and Hess scale. A single observer graded
them to avoid inter-observer error, and
they were also given a score on a mod-
ification of the Glasgow Coma Scale. Each
patient was then given an intravenous
injection of 0-9% saline as placebo, or
0 4 mg (seven patients) or 2-0 mg (13
patients) naloxone. Five minutes later, the
same observer re-graded the patient and
after 30 minutes a second injection of
placebo or naloxone was given, and the
patient was re-graded a third time. Each
patient received placebo in one injection
and naloxone in the other, but the order
was randomised and was unknown to the
observer. The results did not demonstrate a
beneficial effect of 0-4 mg or 2-0 mg nalox-
one. In a separate study the concentration
of the endogenous opiate endorphin in the
CSF was found not to be elevated in six out
of eight of the patients. It was concluded
that no evidence had been found that
endorphin contributed to the neurological
deficits that can follow SAH, and that there
was not a need to restrict the administra-
tiion of either codeine phosphate or
dihydro-codeine.

INTRAVENTRICULAR BLOOD WITHOUT
PARENCHYMAL CLOT IN SPONTANEOUS
SUBARACHNOID HAEMORRHAGE
CGH West, W St C Forbes (Salford)
The position of an intracerebral
haematoma shown on computed tomogram
(CT) is a powerful indicator of the cause of
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a spontaneous subarachnoid haemorrhage.
The authore question was whether, in the
absence of such a parenchymal clot, the
distribution of intraventricular blood had
similar predictive value? They compared
the CT appearances with the subsequent
angiographic findings of 22 consecutive
patients whose scans had shown intraven-
tricular blood without a parenchymal
haematoma. They found: (1) that there
was not a correlation between the distribu-
tion of intraventricular blood and whether
or not the patient had been in coma, nor

with the patient's clinical state; (2) the dis-
tribution of intraventricular blood did not
correlate with the nature, site or size of the
bleeding lesion, nor, in the case of an

aneurysm, the direction in which it
pointed; (3) the finding of blood in the ven-
tricles of a young patient strongly sug-
gested that an arteriovenous malformation
had bled; (4) contrast enhancement was

not helpful. It was suggested that the lack
of specific correlations might indicate that
the blood reached the lateral ventricles by
ascent through the ventricular system, and
that the position of the head during and
after the bleeding episode might influence
the eventual distribution of intraventricular
blood. This did not rule out the possibility
that bleeding could rupture the membran-
ous boundaries of the ventricles (for exam-
ple lamina terminalis, dentate gyrus) with-
out leaving a trail recognised by the
scanner, and that this might explain the
fulminating clinical course of patients with
massive intraventricular haemorrhage.

MODIFICATION OF PLATELET AND FIBRIN

AGGREGATION IN EXPERIMENTAL

MICRO-ARTERIAL ANASTOMOSIS BY
PROSTACYCLIN, DYPRIDAMOLE, HEPARIN

AND THEIR COMBINATION: A SCANNING
ELECTRON MICROSCOPIC (SEM) STUDY
UM Chowdhary (Saudi Arabia)
This electron microscopic study was per-
formed to evaluate agents that might
improve the patency of anastomoses made
between small blood vessels. The author
had divided and anastomosed end-to-end
the common carotid arteries (mean exter-
nal diameter 1-02 mm) of albino rats. Ten
micro-arterial anastomoses were made for
each of five groups: (1) control; (2) pros-
tacyclin (PGI2); (3) dypridamole; (4) hepa-
rin and (5) PGI2 and heparin. The active
treatments were commenced before
release of the arterial clamps. In vivo
fixation by gluteraldehyde was performed
55 minutes after completion of the anas-

tomosis. The arteries were longitudinally
slit, dehydrated and coated with gold.

These were then examined by SEM and
qualitative and quantitative assessments
were made. Both prostacyclin and dyp-
ridamole reduced platelet and red blood
cell aggregation at and near the suture site.
Sixty-eight per cent of the endothelial sur-
face in the control group was covered with
platelets, fibrin and red blood cells,
whereas the area covered was 15% and
18% respectively in the prostacyclin and
dypridamole groups. Fibrin deposition still
occurred but platelets and red blood cells
did not adhere to these fibrinous strands.
Heparin reduced the deposition of fibrin.
The anastomoses perfused by PGI2 and
heparin had only 6% of the area covered
by fibrin and platelets. The author con-
cluded that inhibition of platelet and fibrin
deposition improved patency of micro-
arterial anastomoses and opened pos-

sibilities of using the technique in even
smaller vessels.

DOES BLOOD SUGAR LEVEL AFFECI
OUTCOME FROM SUBARACHNOID
HAEMORRHAGE AND STROKE?
AJ Strong, GS Venables, G Gibson, SA
Miller, JA Hardy (Newcastle Upon Tyne)
In a previous paper, Strong et al' had
pointed out that the stress response might
contribute to the development of progres-
sive neurological deterioration that can fol-
low aneurysmal subarachnoid haemor-
rhage (SAH). In particular they had noted
elevations of blood sugar above normal
occurred more frequently in patients who
deteriorated (95%) than in those who did
not (76%). Moreover, blood sugar eleva-
tions often preceded by 1-2 days the
development of neurological deteriora-
tion.' They had therefore sought experi-
mental evidence for (1) an adverse effect of
systemic hyperglycaemia in marginally
ischaemic brain (ischaemic penumbra) and
for (2) a beneficial effect of insulin
administration. Twenty cats underwent
occlusion of the right middle cerebral
artery for 2 hours, followed by reperfusion
for 1 hour. During ischaemia, 40 ml of
either 1 8% NaCl (n = 10) (SAL) or 10%
D-glucose (n = 10) was infused iv. During
reperfusion there was a significant (p <
0.05) reduction in CBF (hydrogen clear-
ance) on the marginal gyrus (penumbra) in
GLU cats. Brain specific gravity was
reduced in core areas, suggesting water
accumulation, and resolution of this change
was less in GLU than in SAL cats. The
principal finding was an impairment of
recovery of potassium homeostasis in the
penumbra during reperfusion in GLU cats,
suggesting possible enlargement of the
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infarct. In the second study, the right com-
mon carotid artery of 12 rats was occluded
for 1 hour; mitochondria were then pre-
pared from the ipsilateral (IH) and normal
(NH) hemispheres and respiratory control
ratio (RCR) measured. In untreated rats (n
= 7) IH mitochondria were totally uncou-
pled:IH RCR was 4-31 + SD 1-76. In mild
hypoglycaemia (insulin, mean plasma gluc-
ose 3 56 mmol, n = 5), IH respiratory cou-
pling was markedly improved (exact test, p
= 0-001). The authors' conclusion was that
their experiments indicated that hyperg-
lycaemia may be associated with deteriora-
tion in cortical territories with intermediate
degrees of ischaemia, and that the use of
insulin either to prevent hyperglycaemia or
to induce mild hypoglycaemia had been
effective in the protection of brain
mitochondria.

Reference

Sastry KVR, Strong AJ. J Neurol,
Neurosurgery, Psychiatry 1982;45:944.

SUBARACHNOID HAEMORRHAGE WITH
NEGATIVE CEREBRAL PANANGIOGRAPHY
PS Dias, M Alexander, D Uttley (London)
In some patients, who have been proven by
lumbar puncture to have sustained a sub-
arachnoid haemorrhage, complete cerebral
angiography fails to show a vascular lesion.
The authors had reviewed 140 such
patients, drawn from a series of 1081 con-
secutive patients with subarachnoid
haemorrhage. Their aims were to relate CT
scan findings to short and long term mor-
bidity and to discover their implications for
the aetiology of bleeding and for manage-
ment. Blood was visible on the CT scan of
53 patients. These more often had lost con-
sciousness at the time of bleed, showed
worse initial clinical features, and more
often developed ventricular dilatation and
ischaemic deficits. On the other hand, the
presence or absence of blood on the CT
scan did not correlate with a history of
hypertension, with the occurrence of
epilepsy, with angiographically demons-
trated arterial spasm, with re-bleeding (of
which only one patient died), or outcome -
which was usually good. When present,
blood was frequently seen in the basal cist-
erns and features suggestive of a limbic
dysfunction were often reported at review.
These observations suggested to the
authors that the bleed might sometimes be
from thalamo-striate or ventriculo-striate
arteries. They proposed that patients with
angiographically negative subarachnoid
haemorrhage should be treated by bed rest
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or monitored by serial computed tomogra-
phy, but not given antifibrinolytic drugs.

THE CONSERVATIVE MANAGEMENT OF

CHRONIC SUBDURAL HAEMATOMA
I Sbeih, AE Richardson (London)
This report dealt with 30 patients who had
a chronic subdural haematoma and who
were conservatively treated in the period
1964-1983. At the start of conservative
treatment none of the patients was uncon-

scious and none showed signs of intracra-
nial herniation. Twenty-three of the
patients were treated by dexamethasone,
with an average duration of therapy of 27
days; seven were treated only by bed rest.
Twenty-six patients improved remarkably.
Sometimes the initial CT scan remained
unchanged, despite clinical improvement.
A late follow-up CT scan showed complete
resolution in seven patients and a partial
resolution in three. The regimen of conser-

vative management failed in only four
patients who, after initial improvement
failed to recover fully. These were referred
for surgery and did well after operation.
The authors contrasted the results with
those in a comparable group of 40 patients,
who were treated surgically at the same

hospital, in the same period. They found
conservative management superior in pro-

viding a low morbidity and shortening hos-
pital stay. They drew attention to recent
studies of the patho-genesis of chronic
subdural haematoma. The presence of
blood in the subdural space appears to trig-
ger an inflammatory reaction and lead to
the formation of neomembranes; multiple
bleeding from these seems to be the major
cause of expansion of a chronic subdural
haematoma. They attributed the success of
steroids to an inhibition of the inflammat-
ory action and hence alterations in the
ultra-structure of the neomembranes.

REDUCTION OF CSF ABSORPTIVE CAPACITY BY

HIGH LEVELS OF PaCO,
RA Johnston (Glasgow and Dallas)
Hypercapnoea increases cerebral blood
volume (CBV) and intracranial pressure

(ICP) but there is little information about
its effects on cerebrospinal fluid (CSF)
dynamics. The author had therefore
studied the changes that occurred in CSF
absorptive capacity" as the result of the

induction of high levels of PaCO2. He
regarded the CSF absorptive capacity as a

net result of absorption and formation. He
had measured this in eight anaesthetised
dogs, using a servo-controlled constant-
ICP technique. During a period in which
the ICP remained steady by adjustment of

the servo-controlled infusion pump he
assumed that there was not change in
intracranial volume and hence that the vol-
ume infused by the pump was balanced by
a difference between CSF formation and
absorption. He used a regression analysis
between the recorded level of ICP and the
infusion rate needed to maintain this at dif-
ferent levels and showed a linear relation-
ship. The slope of this relationship was

deemed the CSF absorptive capacity".
The levels of PaCO2 that he studied ranged
between 20 and 96 mmHg and in the
analysis he contrasted the findings at levels
either above or below 40 mmHg. Meas-
urements made at eight different levels of
PaCO2 above 40 mmHg showed a correla-
tion co-efficient always more than 0-81,
and the mean absorptive capacity in this
group was 3-82 x 10-3 ml mmHg-'min- '.
At PaCO2 levels above 40 mmHg, the cor-

relation co-efficient was significant in
six of eight studies, and the mean

absorptive capacity was 2-24 x
10- 3ml mmHg- 'min-'. In each animal
the absorptive capacity when the PaCO2
was below 40 mmHg was more than the
absorptive capacity when PaCO2 was

above 40 mmHg. The author concluded
that the results showed that during hyper-
capnoea the ability to transmit CSF from
its point of origin to its point of egress from
the subarachnoid space was reduced and
that this was a phenomenon that could con-

tribute to raised intracranial pressure.

EXPERIENCE WITH CONTINUOUS ICP

MONITORING IN THE REYE-JOHNSTON

SYNDROME
WJ Gray, TF Fannin (Belfast)
The authors reviewed the features of the
Reye-Johnston syndrome. These often fol-
lowed a viral illness and included persistent
vomiting, fatty degeneration of the viscera,
and a progressive encephalopathy. Inves-
tigations usually showed elevations of
blood ammonia, serum glutamic oxaloace-
tic transaminase, and prothrombin time.
Mortality was reported to be between 30%
and 100% and postmortem findings
included evidence of brain swelling, tonsil-
lar coning and oedematous ballooning of
myelin. Measurements during life showed
evidence of increased intracranial pressure,
thought to be secondary to cerebral
oedema. This paper reported experience in
treating 45 patients, of whom 25 under-
went intracranial pressure monitoring.
Management included controlled ventila-
tion, dehydrating agents, steroids and bar-
biturate therapy. Twenty-six patients made
a full recovery or had only minimal deficits;

one patient was severely disabled, and 17
died. Outcome correlated with early sever-
ity as judged by clinical features (Lovejoy
staging), and with increasing intracranial
pressure or low cerebral perfusion pres-
sure. The results indicated the importance
of directing treatment to the maintenance
of perfusion pressure, as well as the reduc-
tion of intracranial pressure and the need
for caution in the use of dehydrating
agents.

THE APPLICATION OF FLASH VISUAL EVOKED
POTENTIALS DURING OPERATION ON THE
VISUAL PATHWAYS
I Costa, E Silva, AD Wang, L Symon
(London)
The ability to assess function of specific
neural pathways by means of computer
average evoked potentials has raised
the question of their value in monitoring
patients undergoing neurosurgical opera-
tions. This report concerned the authors'
experiences with flash visual evoked poten-
tials (F-VEP). Results from 20 healthy
volunteers were contrasted with those
obtained from 15 patients who had a com-
pressive lesion affecting the anterior visual
pathway and who had been studied before,
during, and after operation. Before opera-
tion abnormal F-VEPs were found in 25 of
the 30 eyes. Four of the five cases with a
normal F-VEP had a normal visual acuity
in that eye. During the operation, changes
in the level of anaesthesia, blood gases,
blood pressure, and other metabolic
changes affected the evoked potential.
These influences were analysed in a further
group of patients undergoing surgery for
anterior cervical fusion. F-VEPs were
found sensitive to surgical manipulations of
the visual pathway, transient compression
and decompression of nerves and chiasm
would increase the latency of the
responses. In six cases (40%) F-VER were
totally abolished during dissection.
Immediate recovery was observed in four
cases and at the end of the operation an
improvement in F-VEP was obtained with
corresponding electrophysiological and
clinical postoperative improvement. In the
other two cases, F-VEP remained flat and
postoperative clinical deterioration was
evident. The authors concluded that the
monitoring of F-VER was a safe and useful
method to assess visual function, and dis-
cussed their value in relation to the conduct
of chiasmal surgery.

SENSITIVITY OF THE BLOOD BRAIN BARRIER
TO MILD HYPOXIA AND HYPOTENSION
AJ Strong, HR Winn, MWB Bradbury,
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AL Ngai, S Morii, C Font (Newcastle, Vir-
ginia, London)
The potassium (K+) content of the brain is
normally maintained constant in the face of
wide fluctuations in plasma K+. A Na-K
ATPase is located at the abluminal border
of the cerebral capillary endothelium, the
site of the blood-brain barrier (BBB), sug-

gesting that K+ transport is energy depen-
dent and hence potentially sensitive to
hypoxia/ischaemia. Seven rats lightly
anaesthetised with halothane (0.5-1%)
were subjected to 30 s hypoxia (PaCO2
25 mmHg): cerebral venous K+ (ion selec-
tive electrode: glenoid vein) fell
significantly (p = 0.02), simultaneous with
an increase in systemic arterial K+ Cere-
bral blood flow was measured by the
glenoid venous outflow technique and con-

verted to perfusion values on the basis of
separate studies using microspheres. After
15 s recovery, blood-to-brain K+ flux was

calculated from the Fick equation and
reached 200 /AMg-'hr-', some 60-100
times the resting value. After venesection
(n = 8), increases in systemic arterial K+
were significantly greater than those in
cerebral venous K+, both in mild
(70 mmHg) and marked (40 mmHg)
hypotension. Blood-to-brain K+ flux calcu-
lated for a period of 10 min was

6-5 ,uMg-'. In a second laboratory, three
rats were anaesthetised with pentobarbital
and bled for a similar period; brain potas-
sium content increased from 98 3 uMg-'
+ SD 3-15 to 103-95 + 2-87, an increase of
approximately 6,uMg-' and in agreement
with the first group of studies. It was prop-

osed that the effect of ischaemia on the
BBB to K+ might be biphasic; in mild
insults inward movement of potassium
occurred, whereas in severe ischaemia a

more marked, outward movement had
been demonstrated by others. A net influx
necessary generated an osmotic gradient
which might contribute to the early
development of oedema associated with
mild levels of ischaemia.

TRANSORAL SURGERY FOR ANTERIOR
CRANIO-CERVICAL COMPRESSION IN
RHEUMATOID ARTHRITIS
HA Crockard, P Pozo, A Ransford, W
Essigman (London)
In rheumatoid arthritis there is a significant
incidence of rupture of the transverse liga-
ment and subsequent subluxation of the
atlanto-axial joint. This may present with
only headache and yet renders the patient
at risk to a major neurological deficit due
either to further subluxation or to the
development of a pannus. The resulting

cord compression may be made worse by
simple posterior fusion or wiring. The
authors had operated on nine patients with
upper cervical cord compression due to
rheumatoid disease around the odontoid
peg. All had long-standing disease and had
been treated by steroids, gold and
azathioprine. With severe deformities,
routine myelography was not helpful, but
excellent information could be obtained
after lateral cervical puncture contrast
injection and CT scan reconstruction of the
cranio-cervical junction and cervical spine.
The surgical approach had been a one-

stage procedure to decompress and fuse.
Following tracheostomy, a transoral
removal of odontoid peg and pannus was

performed, using a microscope and an air-
drill. Following closure of the pharyngeal
incision the patient was then placed in the
prone position and posterior occipito-
atlanto-axial interlaminar wiring and bone
grafting performed. Fixation allowed early
mobilisation and caused fewer pulmonary
problems. No patient had died and each
improved, in some cases very substantially.

PORCINE DERMAL COLLAGEN IMPLANT AS A

DURAL SUBSTITUTE
P O'Neill, AE Booth (Coventry)
The authors noted that although many dif-
ferent tissues and materials had been
studied, the ideal dural substitute did not
appear to have been found. They reported
experience gained over a two year period
with the use of a new collagen implant
derived from porcine dermis
(Zenoderm-Ethicon Ltd). They had used
this to perform a dural repair in 72
patients. The material was extremely pli-
able, easy to handle so that it could be
applied to relatively inaccessible areas; it
appeared to become rapidly adherent so

that suture fixation was required rarely. In
no case was evidence found of a foreign
inflammatory response but in some

patients the implant had appeared to pro-
vide an effective barrier against infection.
The collagen implant had been used to
wrap lumbar nerve roots in 28 patients
undergoing disc surgery. No adverse effects
were noted but follow-up was too short to
determine its long term value. Among the
advantages which led the authors to advo-
cate the use of the material were its ready
availability and relatively low cost.

CENTRAL PROLAPSED THORACIC
INTERVERTEBRAL DISCS: ANTEROLATERAL

TRANSPLEURAL ROUTE APPROACH
JG Brice (Southampton)
The difficulties in the treatment of a central
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prolapsed disc in the upper thoracic regions
were reviewed. The disc was commonly
hard, frequently calcified, and could pene-
trate the dura to enter the anterior surface
of the cord itself. Because of this there
were considerable risks of paraplegia if the
lesion was treated by a conventional post-
erior laminectomy. Although costo-
transversectomy had been advocated, the
author considered that this was an awk-
ward, time-consuming operation, which
crossed the natural vascular boundaries so
that bleeding could be troublesome.
Further it usually involved excising one
pedicle and was sometimes accompanied
by difficulties in precisely identifying the
appropriate intervertebral space. He
emphasised the merits of an approach
made through a standard antero-lateral
thoracotomy incision, which he sited along
the upper border of the appropriate rib.
After opening the pleura and collapsing the
lung the operator was faced directly by the
appropriate disc and intervertebral
foramina. By drilling small quantities of
bone away from either side of the disc, the
anterior surface of the dura could be
identified with accuracy, the disc isolated,
and dissected from this opening in the dura
with great ease. The compression was
relieved without disturbance of the intras-
pinal contents. He had treated three
patients by this approach with entirely suc-
cessful results. Of eight other cases previ-
ously reported, only one had not improved
and none had deteriorated. The author
considered that these results were superior
to those of other techniques.

THE EFFECT OF EXPERIMENTAL COMMON
CAROTID ARTERIOTOMY ON CEREBRAL
BLOOD FLOW IN RATS
BA Bell, GC Foubister, NGF Neto, JD
Miller (Edinburgh)
The authors had studied experimentally
the effect of carotid arteriotomy on the
reactivity of the distal intracranial vascula-
ture of 50 rats. Prior to carotid surgery, a
flow change of 1 ml/100 mg brain/minute
per mmHg change in CO2 tension was
found. Following unilateral common
carotid ligation, neither cerebral blood flow
nor reactivity were significantly perturbed
in either hemisphere. In rats subjected to
arteriotomy, and resuture, cerebral blood
flow fell by 30% from the control level in
both hemispheres, and carbon dioxide
reactivity was reduced by 70%. Very simi-
lar reductions in flow (39%) and reactivity
(75%) were produced following sham
arteriotomy, where the common carotid
artery was isolated between temporary
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clamps for 30 minutes, but the arteriotomy
incision was not made. The observed flow
reduction and carbon dioxide reactivity
impairment were believed to result from
the reperfusion of the brain through the
traumatised carotid artery, because
impairment of either flow or reactivity did
not follow extravascular dissection and
permanent ligation of the vessel. Although
the mechanisms responsible could only be
speculated about, it was suggested that for
some hours after a carotid endarterectomy
a patient's entire cerebral circulation could
be at risk if respiratory impairment or
other complications developed.

CLINICAL USE OF PORTABLE BEDSIDE
CEREBRAL BLOOD FLOW MEASUREMENTS IN
NEUROSURGICAL PRACTICE
J Rosenstein, M Suzuki, L Symon, S Red-
mond (London)
Advances in electronics and microproces-
sors have enabled the development of
compact portable machines for the meas-
urement of cerebral blood flow and have
increased the potential practical value of
this measurement. This report concerned
155 studies of cerebral blood flow which
had been performed at the bedside of 50
patients. The Novo Cerebrograph 2a
(Novo Diagnostic Systems, Denmark) had
been used. In 13 volunteers, aged 22 years
to 74 years, who did not have evidence of
intracranial disease, the mean CBF (initial
slope index ISI) was 53-8 + 9-6 ml 1OOg-'
1 min-'. An inverse relationship was noted
between age and CBF. The reproducibility
of the method was tested, and a test-retest
error of 6 8% (5.6% to 7-9%) was
reported. In 32 patients with aneurysmal
suarachnoid haemorrhage who were
studied preoperatively the clinical grade
correlated with the mean CBF. Thus Grade
I and II patients had a mean CBF of 49-5 +

7-8 ml 100g-' 1 min-' as compared to a
CBFof only 37-3 + 7-0 ml 100g-' 1 min-'
in Grade III and IV patients (p < 0.005).
Serial CBF measurements were considered
to have proved useful in 16 patients; a low
CBF was found before operation in six; in
another six measurements confirmed the
clinical impression of "vasospasm"; and in
the remaining four serial tests helped in the
differential diagnosis of the aetiology of
neurological deficits that appeared either
before or after operation. Cases illustrating
changes in CBF in response to shunting,
reduction in CSF formation, and carotid
ligation were reported; in one patient with
bilateral carotid artery occlusion, the
finding of low cerebral blood fiow had pro-
vided support for re-constructive surgery.
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The combination of measurements of CBF
with studies of evoked potentials promised
to be useful prognostically in patients in
prolonged coma.

OCULAR MICROTREMOR OF PATIENTS WITH
BRAIN STEM INJURY
D Coakley, J Phillips (Belfast)
This report concerned the use of recordings
of ocular microtremor to monitor brain
stem function. It was explained that the
tremor was the smallest of the minute eye
movements which are constantly present in
the alert subject, even when the eye is
apparently still; its frequency is around
100 Hz and its amplitude is less than 30
seconds of arc. The tremor is caused by
continuous tonic activity in the external eye
muscles, stimulated by impulses originating
in the brain stem and it diminishes in sleep
and with increases in depth of anaesthesia.
The method was described of recording the
microtremor using a piezo electric strain
gauge transducer. The signal was displayed
in the form of angular velocity (the rate of
change of tremor amplitude) vs time. The
authors had found that abnormalities of
form, frequency, and amplitude were pres-
ent in the records obtained from patients
with brain stem damage. In individual
patients these abnormalities became more
marked as the condition deteriorated and
overall close correlations between the
degree of abnormality and outcome were
reported.

HYSTERICAL PARAPLEGIA-AN OCCASIONAL
COMPLICATION OF LOW BACK PAIN
RS Maurice-Williams, H Marsh (London)
This report was stimulated by the observa-
tion that cases of hysteria are more likely to
be seen by neurologists and neurosurgeons
and in casualty departments than by
psychiatrists. The clinical features were
described of 15 cases of hysterical parap-
legia or quadriplegia seen over a period of
10 years. Most occurred as a complication
of low back pain or trivial spinal injury.
The nature of hysterical behaviour was dis-
cussed. Inconsistent neurological features,
predisposing personality factors, and relief
by reassurance, suggestion and hypnosis
proved useful in establishing the diagnosis.
A short history was usually a good prog-
nostic feature. It was suggested that an
understanding of hysterical behaviour was
made much more easy if the concept of
unconscious motivation is discarded. A
diagnosis of hysteria can be a hazardous
and dangerous one to make but failure to
recognise this very real entity can also have
serious consequences for the patient if it

leads to major diagnostic and therapeutic
intervention. Pretended paraplegia may be
one of the commonest manifestations of
hysteria.

SURGICAL TREATMENT OF
CRANIOSYNOSTOSIS
AD Hockley, H Goldin, M Wake (Bir-
mingham)
Craniosynostosis may affect more than one
skull suture and produce different patterns
of deformity of the orbit, face, skull, and
sometimes raised intracranial pressure.
The author pointed out that although the
traditional method of linear craniectomy
was satisfactory in an isolated synostosis of
the sagittal suture, its results in other cases
were unsatisfactory. He therefore had
applied new techniques, based upon the
principles of Dr Paul Tessier. He presented
the operative methods and results in a
series of 42 patients. Thirty had simple
craniostenosis and 12 had complex cranio-
facial syndromes. Their ages varied from
one week to 16 years; 26 were male and 16
female. In the treatment of premature
fusion of either a single or both coronal
sutures he used advancement of the affec-
ted frontal bone and supraorbital ridges. A
similar corrective procedure had been used
for deformities resulting from premature
stenosis of the metopic suture. In an older
child, with sagittal or total craniosynostosis
(complicated by raised intracranial pres-
sure) he had sometimes performed bilat-
eral decompressive craniotomy. Complex
syndromes, such as those described by
Crouzon and Apert, had been treated by
orbital roof advancement at an early age,
followed by maxillary advancement when
the patient was over 6 years old. Relief of
functional symptoms was noted in most
cases after operation, cosmetic improve-
ment had been maintained, and had led to
psycho-social benefit. No patient had died
during operation. One year after operation
one patient had died from asthma. A
patient with Crouzon' s disease had sus-
tained serious brain damage as a result of
heavy operative blood loss and cerebral
oedema following by a CSF leakage and
meningitis. The benefits of an early radical
corrective approach were stressed, as was
the craniofacial team approach for more
complex procedures.

INFRATENTORIAL EPENDYMAL CYSTS
CASE REPORT AND REVIEW OF LITERATURE
R Veerapen, PS Dias, SA O'Laorie (Lon-
don)
Benign developmental cysts of the
infratentorial compartment have been
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extensively reported and the more com-
mon variety are arachnoid cysts. Epen-
dymal cysts in this location are rare. The
authors therefore reported their observa-
tions on a 46-year-old male who had com-
plained of right facial paraesthesiae, ver-
tigo, slurring of speech, dysphagia and
ataxia. He was alert and had nystagmus,
right facial anaesthesia, mild facial weak-
ness, impaired gag reflex and dysarthria.
CT scans showed a low density lesion

anterolateral to the brain stem and distort-
ing the stem at pontine level. Operation
had disclosed a thick walled cyst that con-

tained mildly xanthochronic fluid. This was
excised, although it was adherent to the
pons in part. Histology confirmed an epen-

dymal cyst. The authors noted that epen-

dymal cysts were probably of developmen-
tal origin, were lined by epithelium
resembling ependyma (cuboidal or low
columnar, partially ciliated) and that the
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cyst wall often had neural elements. By
contrast, arachnoid cysts did not have an
epithelial lining and the fibro-connective
wall did not contain glial tissue. Their case
was unusual in its location in relation to the
brain stem, in the late age of presentation,
and in the absence of hydrocephalus.

At the end of the meeting, Dr Sean Mullan
gave an invited lecture on the topic of
"Carotid-cavernous fistulae".
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