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Proceedings of the Society of British Neurological
Surgeons
The 108th meeting was held 3-4 April 1986 at Churchill College, Cambridge

THE PLACE OF SURGERY IN THE TREATMENT

OF PARKINSONS DISEASE
-J Gleave, Cambridge
The reduction in the number of patients
having an operation for Parkinsons Disease
since the introduction of bromocriptine was

commented upon. The management of 100
patients who had been referred for surgical
treatment between 1971 and 1985 was

described. In 93 patients an operation had
been performed. Nearly all the patients had
previously received levodopa but the drug
had failed to control the condition, in partic-
ular the patient's tremor. In 67 patients the
problem was greater on one side, but 18
patients had significant problems bilaterally.
Tremor had been greatly minimised by oper-

ation, and rigidity had also been improved
-but akinesia and abnormal posture had not
been influenced by operation. There had
been no deaths; one patient had a hemi-
paresis after operation, one suffered epi-
lepsy, and in 10 patients who had undergone
bilateral procedures, the voice became
softer. Otherwise bilateral procedures were

well tolerated. Mr Gleave concluded that
the empirical success of surgery in the relief
of tremor and rigidity justified the use of
.operation when these were major disabling
symptoms.

A REVIEW OF PAEDIATRIC NEUROCUTANEOUS

FISTULA
C Kumar, RA Cowie, RAC Jones, Salford
The features and management of neu-

rocutaneous fistulae were reviewed. The
authors had conducted a retrospective study
of 15 patients in whom the diagnosis had
been confirmed by operation; these repre-
sented only a minority of the patients in
whom the condition was suspected. Most
children proved to have a dermal sinus, not
connected with the central nervous system,
which in the majority was limited to a simple
sacro-coccygeal dimple. Only five of the
patients reported had been referred for the
defect per se; in nine the diagnosis was made
after an episode of meningitis and one

patient had a severe neurological deficit as a

presenting feature. Five fistulae were cranial
and the remainder occurred in various spi-

nal levels. In cranial fistulae the infecting
organism was usually staphylococcus, in spi-
nal cases coliforms were more common. At
operation the majority of fistulae were

found to end intradurally and in some cases

there was an associated abscess in the cord,
which usually led to severe neurological
defect. The outcome was usually good but
some patients had residual neurological
deficits and one patient had died as a result
of aseptic (chemical) meningitis. Discussion
centred on the need for prophylactic oper-

ation in order to prevent meningitis; the
authors' view was that if a child with cranial
or spinal dermal sinus had abnormal plain
radiographs, myelography should be carried
out and followed by operation if an abnor-
mality was shown.

DERMOID AND EPIDERMOID SPINAL CYSTS: A

SERIES OF 29 OPERATED CASES, WITH
LONG-TERM FOLLOW-UP
HT Marsh, DA Smith, DN Grant, RD Hay-
ward, London
Dermoid and epidermoid spinal cysts are

rare lesions and little is known of how they
behave over long periods of time. The
authors had studied 29 cases (only two being
adults) who had undergone operation over a

period of 28 years. The longest follow-up
was for 27 years. In II patients, in whom the
lesion was associated with a dermal sinus, an
episode of infection had led to the diagnosis.
Each of the other 18 patients had suffered
from a progressive neurological deficit.
Twenty one patients had overlying cutane-
ous lesions. Twenty five of the lesions were

in the conus medullarius or cauda equina.
Plain films had been abnormal in 20
patients, including five with no cutaneous
lesion. At operation complete excision was

possible in six patients, each of whom had
done well. Recurrence was common in
patients treated with incomplete excision
and occurred in some 40% of those with an

intradural cyst who had been followed for
10 years. Of the 29 cases, 25 eventually had
become incapable of independent life. In dis-
cussion the poor prognosis for children with
incomplete excision was emphasised. It was
suggested that there was a case for radical
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surgery at the first operation, and that this
had been facilitated by recent advances in
neurosurgical techniques. However, it was
also noted that it was still not feasible to
excise every piece of capsule in all patients.
When re-operation was necessary it could be
beneficial but it was associated with a higher
risk of morbidity than a first procedure.

ACUTE CHANGES IN CEREBRAL BLOOD FLOW
DURING ANAESTHESIA AND SURGERY IN THE

SITTING POSITION
RJ Nelson, A Lovick, JD Pickard, J Brice,
D Saunders, Southampton
The threat of cardiovascular instability and
air embolism dissuades many neurosurgeons
from performing operations with the patient
in the sitting position. The authors commen-
ted that some authorities have predicted
even in the absence of these complications
that there would be a potentially serious fall
in cerebral blood flow. To investigate this
possibility they had made several mea-
surements of cerebral blood flow in 15
patients undergoing operation in the sitting
position. They had used a modified intra-
venous Xenon 133 technique and measured
CBF following induction of anaesthesia in
the supine position, after transfer to the sit-
ting position and then at stages during oper-
ation, up to the time of closure of the
wound. Six men and four women were stud-
ied. There were no significant changes in
heart rate, in systolic blood pressure or in
end tidal pCO2 with the exception of an
increase in blood pressure at the time of
wound closure. By contrast, the mean CBF
rose from 42 + 4ml/lOOmg/min in the
supine position to 66 + 9ml/lOOmg/min in
the sitting position (p < 0 05). These overall
changes represented either increases in CBF
or a lack of significant change in most
patients. In two patients there was a fall in
blood flow, both of these patients were rela-
tively slow to recover from anaesthesia. The
authors' results contradicted conventional
suppositions and provoked considerable dis-
cussion about the possible mechanisms
responsible for the sustained rise in CBF on
transfer to the sitting position.

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://jnnp.bm
j.com

/
J N

eurol N
eurosurg P

sychiatry: first published as 10.1136/jnnp.49.11.1327 on 1 N
ovem

ber 1986. D
ow

nloaded from
 

http://jnnp.bmj.com/


1328
CLINICAL RESEARCH ON THE HAEMOD)YNAMIC
CONSEQUENCES OF A VASCULAR SHUNT DUE

TO A SUPRA TENTORIAL ARTERIO-VENOUS
MALFORMATION OF THE BRAIN

B Pertuiset, D Ancri, J Fusciardi, Paris
Professor Pertuiset reported on research
that he had begun in 1976 and that was
aimed at clarifying the haemodynamic fac-
tors found in cerebral arterio-venous shunts.
Eighty-five patients had been investigated,
all of whom had eventually undergone radi-
cal operation to excise an arteriovenous
malformation. The blood flow had been
studied using a pulse Doppler Mark 500
(ATL) to record the velocity of the red cells
in the large arteries of the neck. A diastolic

rate DV2 had been calculated as an index of

both systolic and diastolic velocity. Changes
in cerebral blood volume had been studied
by tagging the patients red cells with Tech-
nicium 99 and then imaging the head using a
gamma camera linked to a computer. Obser-
vations were made before and during an epi-
sode of induced arterial hypotension in
order to assess the reactivity of the cerebral
vessels. Changes in cerebral blood flow had
been studied using intravenous injection of
iodo-amphetamine and using a rotating
gamma camera. The particular focus of the
research was on the occurrence of "steal"
and a percentage value had been obtained
after subtraction of the two hemispheres. In
one patient with a unique pattern it had
been possible to demonstrate the value of
aspiration from the venous system. Pro-
fessor Pertsuiset had found haemodynamic
disorders such as disregulation in response
to hypertension and steal to be more com-
mon with malformations of large volume.
He advised progressively decreasing the flow
in the shunt before radical excision of very
large malformations and also referred to use
of clipping of feeding vessels and con-
striction of internal carotid artery. He con-
sidered that cerebral blood flow mea-
surements could guide the timing of
operation.

EXERCISE INDUCED ISCHAEMIA OF THE BRAIN

STEM AND SPINAL CORD WITH RELIEF BY

SURGERY
P Richards, HA Crockard, London
The syndrome of exercise induced pain anc
paraesthesia in the lower limbs is well recog
nised to be associated with lumbar cana
stenosis and ischaemia. The authors consid
ered that reversible spinal ischaemia coul'
also be due to anterior lesions compressin
in the spinal cord in the cervical and thoraci
regions. They presented three patients eaci
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of whom had intermittent long tract symp- e
tom and signs induced by exercise. In one

patient a cervical disc had been demon-
strated, in the second a thoracic disc, and in t

the third the odontoid peg had compressed I

the brain stem. Each patient complained of
leg weakness developing after exercise and I

in the third patient there had also been
weakness of the arm and dysarthria after the
use of the arm. Each patient demonstrated
few neurological signs at rest but developed
obvious long tract signs after exercise. Each
patient underwent anterior decompression
of the spine and each recovered completely
after surgery. The authors suggested that the
patients! presentation was due to ischaemia
of the spinal cord as a result of anterior com-
pressive lesions. They discussed the roles of
athero-sclerosis, mechanical compression,
and venous obstruction as possible under-
lying pathophysiological mechanisms.

IMMUNOHISTOCHEMICAL LOCALISATION OF

COLLAGENASE AND TISSUE INHIBITOR OF

METALLOPROTEINASES (TIMP) IN BRAIN

TUMOURS
AN Halaka, E Ellis, CC Bird, RM Hembry,
JJ Reynolds, Leeds and Cambridge
The enzymic breakdown of extracellular
matrix, in particular collagen, is thought to

play an important part in the process of
local tissue invasion by tumours. The
authors had previously reported data on the
production of collagenase and also an

inhibitor of the enzymes degrading collagen
(TIMP) by intracranial tumours in vitro.

They reported that they had now raised in

sheep a specific antiserum to bone col-
lagenase and a specific antiserum to pure

human amniotic fluid TIMP. They had used
these in indirect immunofluorescent studies
of both fresh and cultured intracranial
tumours. They found that meningiomas did
not produce collagenase, unless the tumour

had invasive features. Collagenase was also
f produced by metastasis. All categories of

tumours that they had studied produced
TIMP, with more quantities produced by
more invasive tumours. They considered
that the balance between degrading enzymes

and inhibitors at the edge of the tumour

might be important in its behaviour.

TARGETING MONOCLONAL ANTIBODIES TO

J HUMAN BRAIN TUMOURS

- H Coakham, G Davies, R Richardson, S
d Bourne, D Jones, J Kemshead, Bristol and

g London
c The authors reviewed the rationale of tar-

h geting specific agents against malignant

cerebral tumours as a means of improving
diagnosis and therapy. They had investi-
gated the ability of intravenously adminis-
tered mouse monoclonal antibodies to

penetrate the blood-brain barrier (BBB) and
to localise in brain tumours in vivo. They
had studied 11 patients and used antibody
UJ 1 3A, which recognises an antigen
expressed by neuroectodermal tumours,
including glioma and neuroblastoma but
also is expressed by normal brain. Initial
studies in immunodeficient mice trans-
planted with human neuroblastoma had
shown specific localisation of "251-labelled
UJ 13A compared with the control antibody
with little uptake in normal brain. A sub-
sequent study of an in vivo antibody local-
isation in patients with neuroblastoma had
confirmed the impermeability of the normal
BBB with respect to whole monoclonal anti-

body. In five patients with brain tumours
(four gliomas, one meningioma)
13l1-UJ 1 3A had been given intravenously
and 99Tc mglucoheptonate scan had been
carried out also to assess blood brain barrier
permeability. Control antibody labelled
with 1"25 was given along with the UJ I 3A to

a further 12 patients suffering from a gli-
oma. Daily gamma camera scanning
revealed tumour images at 24 hours which
were maximal at 5 days after injection.
Specimens of tumour were removed by cra-

niotomy and the ratios of 1311 and 1251 in
tumour and adjacent brain were obtained by
scintillation counting. High ratios of
1311-UJl3A in tumour as compared with
brain had been found but similar ratios had
been obtained from a non specific 1251 anti-

body. Reservation was expressed about the
potential value of monoclonal antibodies as

carriers for antitumour agents when admin-
istered systemically, but Mr Coakham advo-
cated the use of local administration into the
CSF. He described the use of this approach
in the management of four patients with
malignant meningitis, three of whom had
shown beneficial effects.

THE D)EVELOPMENT OF A THERAPEUTIC MODEL

OF GLIOMA AND ITS RESPONSE TO THE

NITROSOUREAS BCNU AND CCNU
R Bradford, JL Darling, DGT Thomas,
London
The authors discussed the need for appro-
priate models of human gliomas as a tool for
research. They described the development of
a model employing cells derived from the
VMDk spontaneous murine astrocytoma.
Three cell lines had been obtained and then
by in vivo passage of cell line P.497, they had
derived several new cell lines. One of these
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497-p(l), had been used to develop a model
of glioma. This cell line was weakly positive
for glial marker proteins and grew subcuta-
neously in 98% (n = 254) of syngeneic ani-
mals, producing tumours which grew in a

Gompertzian manner. Treatment with
CCNU and BCNU had produced significant
reductions in tumour volume and significant
growth delays. Intracranial innoculation of
cell line 497-p(l) had produced brain
tumours in 100% (n = 110) of syngeneic
animals and had been followed by a narrow

mortality distribution (11-14 days). An
-increase of life survival, of 128% and 144%,
had been obtained in mice treated with
CCNU and BCNU respectively. The
authors concluded that cell line 497-p(l)
provided a reproducible model of glioma
that, like human glioma, responded in a

modest fashion to treatment with nitro-
soureas.

ATLANTO-AXIAL INSTABILITY: AN
ALTERNATIVE METHOD OF SURGICAL
TREATMENT
GA Flint, AD Hockley, JJ McMillan,
Birmingham
Atlanto-axial instability is most commonly
caused in adults by rheumatoid arthritis and
in children by various congenital abnormali-
ties. In either case, actual or threatened cord
compression may require relief by decom-
pression and stabilisation. The authors
described a new operation, employing a pos-

terior approach, which allowed synchronous
decompression and fusion. They had used
steel rectangles as internal fixation devices.
Seven adults and three children had been
created. They had found the method to have
certain advantages over previous methods,
in particular the technique permitted ade-
quate dural and bony decompression and
post operatively the patient required only
minimal external support. Overall eight of
the ten patients had improved but a further
operation had been needed to remove the
-rim of the occiput in three cases.

THE USE OF LARGE VASCULAR CLIPS FOR

GIANT INTRACRANIAL ANEURYSMS

DJR Rawluk, Aberdeen
The author drew attention to a problem
which is sometimes encountered when deal-
ing with large intracranial aneurysms. This
was if the size and thickness of the neck of
the aneurysm precluded the use of a con-

ventional occlusion clip. He described the
use of large "bulldog" vascular clips which
had been employed to occlude the necks of
three such aneurysms. In each case a satis-

factory position had been achieved, com-

pletely excluding the aneurysm from the sys-
temic circulation. Two patients had
developed a late post operative ischaemic
deficit but it was not considered that these
were a specific complication of the clip and
each patient had recovered. The author sug-
gested that there was a good case to consider
the use of the bulldog clip in the manage-
ment of aneurysms which could not be con-
trolled with more conventional clips.

APPROACH TO BASILAR ANEURYSMS VIA A LE

FORT I OSTEOTOMY TRANSCLIVAL APPROACH

D Archer, S Young, D Uttley, London
The authors commented on the difficulty of
surgical access to midline aneurysms of the
basilar artery using the so-called "no man's
land" behind the clivus and considered that
previously described methods had disadvan-
tages. They described three successful oper-
ations which they had carried out for
aneurysms at the vertebrobasilar junction in
which they had used a Le Fort type I osteo-
tomy (maxillotomy) and a transclival
approach. The technique involved a sub-
labial incision through the upper gingiva,
extended by osteotome through the anterior
wall of the maxilla. This allowed downward
displacement of the hard and soft palates
and led to a good exposure of the
nasopharynx. In each patient the exposure
of the aneurysm was adequate and tracheo-
stomy was not required. After dealing with
the aneurysm water tight closure of the
pharyngeal mucosa was important and ref-
erence was made to the use of a fibrin clott-
ing sealing system adapted to the require-
ments of dural closure (Tisseel:Immuno
Ltd). This proved to be a much superior
method for closure than the use of Lyodura
held with cyanoacrylate glue. They had not
encountered post operative CSF leaks and
the cosmetic results had been excellent after
operation. The authors suggested that the
approach minimised the risk of traction
damage to the brain stem and had advan-
tages when dealing with aneurysms or other
pathological processes in or around the
clivus.

THE ACCURACY OF GRAVIMETRIC
MEASUREMENT OF CEREBRAL OEDEMA IN MAN
BA Bell, JL Tocher, MA Smith, JD Miller,
Edinburgh
Microgravimetry has been employed since
1971 in the measurement of cerebral
oedema. The authors noted that there were

problems in relating specific gravity to water
content of the brain in different types of
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oedema and that correction factors had been
derived, based upon studies on the cat brain.
The correction factors took into account the
specific gravity of the tissue and studies in
animals had suggested that errors of up to
4 5% could be occurring. The authors had
measured both specific gravity and also the
water content directly (by wet-dry weight) of
operative samples obtained from
oedematous and non-oedematous tissue in
the brains of 16 patients undergoing
removal of an intrinsic tumour. The
coefficient of variation between the two
measuring techniques was 1 6% for normal
cortex and 1 9% for normal white matter.
These errors represented the combined con-
tribution of weighing and specific gravity
measurements. For oedematous white
matter, gravimetry underestimated tissue
water content by 3-4% with a coefficient of
variation of 2 9%. The authors concluded
that gravimetry of oedematous white matter
underestimated the tissue water content of
peri-tumoural oedema in man. However the
error had been smaller than that anticipated
from the experimental studies, in which
oedema was produced by direct infusion of
serum into the cat brain.

STEROID SEX HORMONES AND MENINGIOMAS
C Davies, J Jones, E Yoshino, J Darling, G
Carter, J Zaher, D Thomas, London
This study concerned the receptors to
oestrogen and progesterone that can be
demonstrated in brain tumours. In the first
part of the study, 51 analyses of oestrogen
and progesterone binding of human brain
tumours had been made. Five out of 18
meningiomas, two out of eight gliomas, and
one germinoma had exhibited low oestrogen
binding; two metastases and one acoustic
neuroma had not shown oestrogen recep-
tors. All 13 meningiomas had shown
marked progesterone binding. They had not
found a relationship between progesterone
receptors levels and histological type but
noted that the highest levels had been found
in four perimenopausal women with sphe-
noidal meningiomas with hyperostosing and
extradural elements. Four meningiomas had
shown some evidence of nuclear oestrogen
binding. In the second part of the study, ten
human meningiomas had been grown in
monolayer cultures using standard tech-
niques in order to study the effects of
destradiol, progesterone and Tamoxifen (a
synthetic anti-oestrogen drug). Cell prolif-
eration was studied over 32 days using
growth curve and cloning efficiency studies.
Progesterone and oestradiol did not affect
the meningiomas in culture but Tamoxifen
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markedly inhibited the growth of five out of
ten meningiomas. This effect was reversed
by administration of oestrogen. The authors
speculated that hormonal treatment might
have some clinical value in meningiomas
and other brain tumours but noted that
there were pitfalls in interpretation of stud-
ies of sex hormone binding.

THE ROLE OF HISTOLOGICAL FACTORS IN THE
PROGNOSIS FOR MALIGNANT GLIOMAS
JN Wilden, I Moore, E Adam, South-
ampton
A retrospective study was undertaken to
correlate the histological features of malig-
nant glioma with the patient's survival. The
population studied were patients eligible for
randomisation into the EORTC Trial. Anal-
ysis of the histopathological features of the
tumour had been made by two observers
using light microscopy to study hae-
matoxylin and eosin and silver impregnated
slides. In addition, variation in cellularity
within individual tumours had been assessed
by light microscopy and computerised den-
sitrometry. The results showed significant
correlations between both cellularity and
necrosis and survival. Tumours that had
high cellularity had a significantly better sur-
vival than those with low cellularity (a mean
of 77 2 weeks vs 50 6 weeks). Tumours with
low necrosis had longer survivals than those
with high necrosis (61 weeks vs 42 weeks).
There was not a significant correlation
between features such as pleomorphism,
mitosis or vascularity, and outcome. The
authors discussed their findings and possible
explanations for the surprising finding of a
correlation with high cellularity with a good
prognosis.

ENDOTHELIAL-STIMULATING ANGIOGENESIS
FACTOR EXTRACTED FROM INTRACRANIAL
TUMOURS: BIOCHEMICAL CHARACTERISATION
AND CORRELATION WITH
CLINICOPATHOLOGICAL FEATURES
J Vafridis, JE Meats, H Reid, RH Lye, JB
Weiss, Manchester
Growth of the host capillaries is important
in sustaining the growth of a brain tumour.
The authors had isolated previously a low
molecular mass (Mr 300-600) non-protein
angiogenic factor, endothelial cell stimu-
lating factor (ESAF) from human intra-
cranial tumours and demonstrated its
potency. They had attempted further studies
to achieve biochemical characterisation of
the ESAF and reported studies of the effect
of the factor on cultures of bovine capillary
cells. They also described another tumour

Proceedings of the Society of British Neurological Surgeons
angiogenesis factor (TAF). The factors
found in tumours had been correlated with
pre-operative indices of the vascularity of
the tumour. The latter had been estimated
from the changes in Hounsfield number
before and after contrast enhanced CT scan-
ning. Vascularity had also been assessed by
digital intravenous angiography. The results
had confirmed the presence of a low MW
fraction demonstrating ESAF activity in all
tumour samples. These included specimens
from meningiomas, acoustic neuromas and
astrocytomas. The maximum activity was
demonstrated in samples from the meningi-
omas, but the in vitro findings did not cor-
relate with the radiological assessments of
vascularity.

CEREBRAL METABOLISM, CONTINUOUS OXYGEN
SATURATION MEASUREMENTS AND CARDIAC
OUTPUT IN SEVERE HEAD INJURIES
R Garlick, D Bihari, J Tinker, A Crockard,
London
The authors had measured intracranial pres-
sure, cerebral blood flow, cerebral metabolic
rate for oxygen and cardiac output in
severely head injured patients. Cerebral
blood flow had been measured using an
intravenous Xenon technique. Cardiac out-
put was measured with a thermodilution
method. The results showed a positive cor-
relation between cardiac index and cerebral
blood flow, indicating an impairment of
cerebral circulatory regulation. Cerebral
metabolic rate for oxygen ranged from 0 84
to 5-16 mls/100g/min and had not correlated
with the patient's clinical state. Surprisingly,
most patients had been found to have a nor-
mal or high blood flow in association with a
low arteriovenous difference. A fibreoptic
catheter (Oximetrix) had been evaluated as a
means of providing a continuous monitor of
jugular venous oxygen saturation. In the
immediate period after injury, the authors
noted rapid fluctuations in venous oxygen
saturation, indicative of variations in oxy-
gen content ranging from 10 4ml/dl to
7 43/dI. These changes corresponded to
changes in CMRO2 from 3 12 to
5 2ml/lOOg/min. They had noted marked
variations in jugular oxygen content in asso-
ciation with intracranial pressure waves,
change in arterial blood pressure, and ar-
terial carbon dioxide content.

MICROSURGICAL POSTERIOR APPROACH TO
CERVICAL DISC PROTRUSIONS
V Arjona, E Rodriguex-Rojas, Spain
The authors described experience gained
between 1977 and 1985 of 90 patients

suffering from a unilateral cervical disc pro-
trusion who had been treated by operation.
Each patient had complained of pain in the
neck and arm and neurological examination
had shown localising signs in 50 cases. Cer-
vical myelography using a Cl-C2 puncture
had been performed in all cases and shown
evidence of a lateral disc in each patient sub-
ject to operation. There was not a significant
correlation between the level of root affected
in the myelogram and the disc space most
abnormal in plain radiographs. The latter
had been normal in 25 patients. The oper-
ation was performed with the patient in the
sitting position. A small unilateral lami-
nectomy was done using the operating
microscope, the root exposed and the disc
protrusion removed. The operative findings
were: soft discs in 71 patients; a hard disc in
16 patients; post-traumatic scar, one patient;
and a negative operation had been per-
formed in two patients. Patients were usu-
ally fit for discharge from hospital within 72
hours of operation. Immobilisation of the
neck was not necessary. Seventy seven
patients had returned to their previous work
and were without complaint. Ten patients
had not gone back to previous occupation.
Three patients had not been improved by
operation; two of these had negative pro-
cedures and one had a hard disc. No serious
complications had occurred although six
patients had developed a frozen shoulder.
The presenters concluded that the results
compared favourably with reports of other
methods used in the operative treatment of
cervical disc protrusion.

THE EFFECTS OF BROMOCRIPTINE ON THE
BLOOD FLOW IN THE ADENOHYPOPHYSIS WITH
OESTROGEN INDUCED ADENOMAS OF THE RAT
A Kemeny, A Stawoy, W Timperley, J Jaku-
bowski, Sheffield
Treatment with bromocriptine reduces the
size of some pituitary adenomas but the
drug's mode of action is uncertain. The
authors had previously described a reduc-
tion of blood flow in the adenohypophysis
of the normal rat in response to bro-
mocriptine. They carried out further studies
on the effect of blood flow in an experi-
mental model in which pituitary hyperplasia
was induced by oestrogen treatment. Silastic
pellets containing stilboestrol were
implanted subcutaneously at the age of four
weeks into 44 female F344 rats. Twenty-
three rats received no further treatment.
Body weight and arterial blood pressure
were recorded in 12 rats at nine weeks, using
the hydrogen clearance method. The same
measurements were taken on another group
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of 12 rats at nine weeks and nine rats at 13
weeks following the implantation but these
had received bromocriptine (Img/kg/day
subcutaneously) over the seven days pre-

ceding the measurements. Growth of the
implanted rats was slower and their weight
settled at that of a normal six week old. This
was not reversed by bromocriptine. The
weight of the pituitary gland increased
steadily under the influence of stilboestrol to
five times normal at nine weeks and nine
times normal at 13 weeks (51 8 + 22 and
92 5 + 32mg respectively). Bromocriptine
treatment reduced this weight by 40% in
both groups. The hypertensive effect of stil-
boestrol (MABP = 121 + 14mmHg) was

reversed by bromocriptine (98 + 1SmmHg).
Blood flow within the adenohypophysis was

progressively lowered by stilboestrol and the
difference between the medial and lateral
parts of the gland was abolished (24 +
7mlI 1OOgm/min medially and 25 4 +
12ml/lOOg/min laterally) by 13 weeks. This
was reversed after one week's treatment with
bromocriptine for three weeks and this
resulted in a further significant rise in ade-
nohypophyseal blood flow (48 7 + 8 and
45-5 + 9ml/lOOg/min). Total blood flow to
the pituitary gland was defined as the prod-
uct of the mean adenohypophyseal blood
flow and the weight of the gland. This
increased from 12 7 + 2ul/min to 22 1 +
ul/min after 13 weeks' stilboestrol and was

reduced to 17 2 + Sul/min after one week's
treatment with bromocriptine. Histological
examination of the oestrogen treated glands
demonstrated cellular hyperplasia with the
formation of microadenomata and there
was a progressive development of "vascular
lakes" causing useless pooling of blood.
Glands examined after bromocriptine ther-
apy showed a reduction in size of these vas-

cular lakes.

VERTICAL ORBITAL DISPLACEMENT
A Hockley, M Wake, HG Goldein,
Birmingham
The authors reviewed the pathogenesis of
vertical orbital displacement. Devel-
opmentally, the final position and size of the
orbit is determined by the early rapid
growth of the globe, modified by the pres-
sures from the growing brain above and the
enlarging nasal sinuses below. Vertical dis-
placement could result from a variety of
causes, both congenital and acquired. The
authors described several cases and empha-
sised the role of injury and of transcranial
orbital surgery. In a series of patients treated
by operation they obtained satisfactory
results using bone obtained from ribs or the
skull to reconstruct the orbital roof.

THE RESULTS OF LATE ELECTIVE ANEURYSM

SURGERY FOLLOWING SUBARACHNOID

HAEMORRHAGE
M Rice Edwards, RD Illingworth, M Chok-
sey, London
The authors reviewed recent literature which
had emphasised the benefit of early
aneurysm surgery (operation within the first
72 hours). This was widely held to prevent
the recurrent bleeding and enable the effects
of ischaemia to be mitigated by hypertensive
therapy. By contrast, although they admit-
ted patients to the unit as soon as possible
after haemorrhage, since 1981 they had
adopted a policy of aneurysm operat.crn at
14 days or later. They had previously
reported to the Society the results of a sur-

vey that showed they were the only
department to use this policy. They reported
109 patients who had been treated with an

overall management mortality of 23%. In
patients treated by operation the mortality
was 0-85% and in grade 11 to IV overall
1 1%. They compared their figures with pub-
lished experience of early operation and
concluded that neither policy had any clear
benefits.

RISK FACTORS IN SUBARACHNOID
HAEMORRHAGE: WHAT CLINICAL USE?
EW Mee, D Dorrance, D Low, G Neil-
Dwyer, London
The authors had investigated the possibility
of deriving a clinically useful index of early
risk factors in a series of 190 patients
suffering from a subarachnoid hae-
morrhage. They had first studied 82 patients
prospectively between January 1981 and
February 1982. CT scanning had been car-

ried out within four days of the bleed and
the neurological grade had been assessed.
Cerebral blood flow studies were carried out
using 133 Xenon technique. The cerebral
angiogram was assessed for the degree of
spasm and the outcome had been assessed at
three months after the bleed. The data had
been analysed using multiple regression
methods and a predictive index had been
obtained. In the next stage of the study this
index had been applied to a second prospec-
tive series of 108 patients admitted between
March 1983 and July 1984. There was a

good correspondence between the risk
identified on the basis of the index and the
outcome. Finally, the authors had analysed
the significant responses using the whole
group of 190 patients. The authors con-

cluded that the most important factors were

a patient's clinical grade and the CT scan

findings, in particular the presence or

absence of blood. The possibility of using
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the index in individual patients was dis-
cussed.

THE ROLE OF A SUBCUTANEOUS CSF RESERVOIR

IN THE MANAGEMENT OF HYI)ROCEPHALUS
JRS Leggate, P Baxter, RA Minns. AJW
Steers, Edinburgh
The authors reviewed the difficulties of diag-
nosing the cause of deterioration in a patient
with a CSF shunt. They stressed the need for
accuracy in diagnosis of the cause of the
problem, its essential basis for deciding
about management. Their paper reported
the use of subcutaneous CSF reservoirs in
the management of a series of patients with
either primary hydrocephalus or hydro-
cephalus secondary to spinal dysraphism.
The mean age of the patients at the time of
shunt insertion was 13 months (range one
day to 6 years) and the mean age at reservoir
insertion was 45 months (range one-20
years). The overall infection rate was 12%
per procedure (30 times in 24 patients). The
shunt failure rate was one per 4 6 years (80
times in 21 children). The reservoir itself had
failed to function properly in seven patients.
The mean admission rates to exclude infec-
tion or pressure were 0 8 + and 1 2 and 2 0
+ 1 9. The mean number of admissions per
patient when the reservoir was used to treat
infection or pressure were 05 + 1 1 and 1-7
+ 19. In 62% of admissions to exclude
infection and in 85% of admissions to
exclude shunt failure. the reservoir enabled
the diagnosis and effective management to
be established in the minimum of time. They
considered that their overall results com-
pared favourably with other series.

CRANIO-CERVICAL COMPRESSION OF THE
NEURAXIS: IS POSTERIOR FOSSA
DECOMPRESSION ADEQUATE?
A Crockard, A Ransford. J Stevens. Lon-
don
Conventional surgical treatment of com-
pression at the foramen magnum involves a
posterior fossa exploration. The authors
drew attention to a number of reasons why
the results are sometimes not satisfactory.
They based their comments on observations
made with computed myelotomography and
magnetic resonance imaging in over 70
patients. They suggested that there might be
two explanations for failure. First, a persis-
ting deformation of the neuraxis as a result
of anteriorly placed lesion and secondly
instability of the cranio-cervical junction
produced or made worse by the operation.
Of five patients who had deteriorated fol-
lowing conventional surgery, treatment had
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been by combined transoral decompression
and contoured loop fixation around the pos-
terior fossa. The authors suggested that in
the investigation of such patients the ques-
tions to be answered concerned the site of
the compression, the nature of its cause, and
the stability of the spine. They advocated the
transoral approach for anteriorly placed
lesions but noted that an additional poste-
rior fossa decompression might be needed.
The internal fixation techniques that had
been tried included the use of contoured
metal loops and conventional bone grafts,
but they noted that these led to rigidity of
the head and neck thereafter. They reported
experience suggesting that fixation and
mobility could both be achieved by artificial
ligament fixation.

SYRINGO-PLEURAL SHUNTING FOR
SYRINGOMYELIA
B Williams, N Page, West Midlands
The authors noted that the course of syrin-
gomyelia was variable but amenable to
modification by surgery. They considered
that the primary operation should be aimed
at the filling mechanism at the foramen mag-
num and that drainage was considered only
when the first operation did not succeed.
Twenty-one patients had been treated by
syringo-pleural shunting and good results
obtained in seven. Eleven had shown no
objective change and two patients had de-
teriorated. The authors were cautious in
drawing conclusions from this experience
and indeed pointed out that the majority of
patients assessed for possible syringomyelia
shunt appeared to be unsuitable because of
the tiny size of their cervical spinal cavity.

DO ALL MALIGNANT TUMOURS NEED BIOPSY?
N Choksey, A Valentine, H Shawdon, C
Freer, K Lindsay, London
At a previous meeting, the risks associated
with biopsy of suspected intracranial
tumour had been discussed. Because of such
risks, many had come to adopt a conser-
vative approach when the CT scan was con-
sidered to show conclusively a malignant gli-
oma. The authors believed that the lack of
diagnostic certainty in such a policy might
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occasionally mislead a clinician. They there-
fore conducted a study in which they had
prepared short case histories along with the
completed tomographic scans (CT 1010) of
300 patients with an intracranial mass lesion
of known pathology. These had been
presented for reporting to three consultant
radiologists in three different centres. Each
neuroradiologist, without knowledge of the
final pathology, had reviewed the scans from
the other centres and stated whether or not
there was conclusive evidence of the diagno-
sis without the need for biopsy. This opinion
had been given at different frequencies by
the radiologists; 22%, 27% and 52%. There
had been individual cases in which one or
more radiologists had made errors in a small
proportion of patients, including identifying
one patient with an abscess as a glioma. The
authors concluded provocatively that com-
puted tomography could not conclusively
establish the diagnosis of a malignant
tumour and they recommended biopsy of
intracranial mass lesions.

MAGNETIC RESONANCE IMAGING IN
TRAUMATIC BRAIN DAMAGE
A Jenkins, GM Teasdale, DM Hadley,
Glasgow
CT scanning has enabled the confident diag-
nosis and localisation of secondary compli-
cations after head injury. It provides less
information about primary brain damage,
which often remains a clinical diagnosis only
confirmed at post mortem. The authors have
investigated the ability of magnetic reso-
nance imaging to display in life the lesions
indicative of primary brain damage. Fifty
patients were investigated within 7 days of
injury. All had CT scan and serial conscious
level assessment. Both MRI and CT were
examined for evidence of primary brain
damage, and this was correlated with the
clinical findings. MRI provided striking pic-
tures of lesions interpreted as representing
the cortical, subcortical and deep lesions
and was much more sensitive than CT. It
showed evidence of cortical damage in
almost all patients, even when conscious
level had not been altered. The findings of
white matter and basal ganglia lesions, how-
ever, correlated with duration and extent of

conscious level depression. MRI was as
effective as CT in showing haematomas and
other secondary complications.

It was concluded that MRI appearances
in head injury relate closely to the patholo-
gical features of primary brain damage, and
that MRI can demonstrate in life the lesions
that underlie the clinical effects of a head
injury.

SECRETION OF ANTI-DIURETIC HORMONE IN
NEUROSURGICAL PATIENTS

WS Poon, AD Mendelow, D Davis, W
Watson, J Easton, Glasgow
The syndrome of hyponatraemia and
natriuresis in patients with neurological dis-
orders was initially thought to be caused by
excessive renal loss of sodium, and was
therefore called "cerebral salt wasting". It
then became accepted that hyponatraemia
was the result of water retention due to
excessive anti-diuretic hormone (ADH)
activity, resulting in an expanded extra-
cellular fluid volume, which in turn inhibited
renal tubular resorption of sodium, resulting
in natriuresis. The term: Syndrome of Inap-
propriate Secretion of ADH was coined.
More recently, the relationship between
hyponatraemia, plasma ADH concentration
and the blood volume has been questioned.
The rationale for fluid restriction has thus
become controversial in neurosurgical
patients. The authors prospectively studied
the relationship between body fluid spaces
and circulating ADH in ten neurosurgical
patients with hyponatraemia (Na < 125
mmol/l) and made comparison with four
normal controls. Hyponatraemic patients
were found to be in negative sodium bal-
ance, with elevated plasma ADH concen-
trations (p < 0 01), normal total body water
measurements, but reduced blood volumes
(p < 0-05). It was concluded that fluid
restriction may be dangerous in neu-
rosurgical patients with the syndrome of
hyponatraemia and natriuresis because they
may have blood volume depletion. The
ADH secretion may therefore be Appropri-
ate, and fluid replacement with normal or
hypertonic saline is preferred.

Table MR appearances and Admission Coma Score
Glasgow Coma Score on Admission to Hospital

n 15 9-14 <8

No abnormalities 4 2 1 1
Cortical contusion 46 8 21 17
Subcortical white matter 31 1 16 14
Deep white matter 12 0 5 7
Basal ganglia 9 0 3 6

MAGNETIC RESONANCE IMAGING: INITIAL
EXAMINATION OF CHOICE IN PATIENTS WITH
SUSPECTED SPINAL MASS LESIONS
RA Johnston, MDM Hadley, Glasgow
Magnetic resonance imaging was carried out
in 42 patients with suspected space
occupying lesions involving the spine. They
were examined with a Picker resistive 015
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Tesla imager operating at 6 3 MHz and sur-

face coils were used for the spinal exam-
inations. The "correctness" of the MRI
diagnosis and the "usefulness" of informa-
tion provided, were compared with the
results from myelography and contrast
assisted computerised tomography. The
lesions were divided into three sections.
(1) Cranio-cervical junction: MRI made

the correct diagnosis in all nine patients
and each of the lesions was shown in

outstanding clarity surpassing the use-
fulness of conventional radiographic
methods.

(2) In 13 cases of extramedullary lesion
MRI gave the correct diagnosis in 11

and an equivocal diagnosis in two. The
usefulness of information once again
surpassed myelography and computer-
ised tomography.

(3) Intramedullary lesions: MRI made the
correct diagnosis in 19 of the 20 cases
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and a wrong diagnosis in one. Once
again the usefulness of the information
provided clearly surpassed that of con-
ventional radiography.

MRI is at least as correct as conventional
forms of radiography for spinal mass
lesions. The usefulness of the information
provided makes MRI the initial choice of
investigation in these patients.
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