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Proceedings of the Society of British Neurological Surgeons
The 93rd meeting of the Society of British Neurological Surgeons was held in conjunction with the
Deutsche Geselleschaft fur Neurochirurgie and the Nederlandse Vereniging van Neurochirurgen in West
Berlin from 4 to 6 May 1978.

W. LEEM and H. MILTZ (Dusseldorf) re-
ported the results of a co-operative
study of complications after ventriculo-
atrial shunting in hydrocephalus. Nine
West German neurosurgical clinics
participated, and the study was confined
to patients who underwent their first
shunt operation between 1970 and 1976.
A total of 1612 patients with ventriculo-
atrial or ventriculoperitoneal shunts
formed the series. Forty per cent re-
quired revisions. The outflow section
of the shunt system caused 52% of all
complications, and revision rate at dif-
ferent clinics ranged from 28 to 56%.
In 56% of cases only one revision was
necessary, in 28% two, in 10% three,
and in 6% four or more. The study
included 1455 patients with an atrial
catheter at the first operation, and 13
in whom an initial peritoneal catheter
had been replaced by an atrial catheter.
Of these patients with atrial catheters
24% needed a total of 430 revisions, an
average of 1.24 per patient. Forty-eight
per cent of complications arose within
the first year after operation, most re-
visions of atrial catheters of course
occurring in childhood. Forty-nine per
cent of revisions of an atrial catheter
were occasioned by the catheter being
too short, thrombotic occlusion was
responsible for 22% of revisions, and
infection occurred in 9%. There was no
evidence that complications attended
one particular type of shunt rather than
another. The infection rate was 3% in
ventriculoatrial shunt operations, and
neither of the clinics, Dusseldorf or
Essen, which contributed most of the
cases to the study used antibiotics
prophylactically.

E. W. STRAHL, J. LIESGANG, and K.
ROSEN (Essen) reported a co-operative
study of complications in 230 patients
from a total of 1612 shunts in which a
peritoneal catheter had been used. A
peritoneal catheter was inserted from

the beginning in 157 patients, while the
remaining 73 had a peritoneal catheter
substituted for an atrial one. Thirty-one
per cent of the 230 patients required
revision of the system, 7% more than
in a comparable study with atrial
catheters. The average revision rate
was 1.38 per patient. Most of the com-
plications occurred within the first year.
The most common indication for re-
vision (20% of cases) was infection.
Disconnection of the system was second
with 19% of revisions, and six of 21
patients required a laparotomy to
remove the catheter which had detached
in the peritoneal cavity. Twelve per cent
had developed peritoneal adhesions and
malabsorption of CSF, 11% obstruction
of the catheter, but in only 6% was
revision required because of shortening
of the catheter from growth of the
patient in contrast to atrial shunting
techniques where this was the most
common cause of revision. There were
no cases of low pressure syndrome or
subdural haematoma. Detachment of
the catheter appeared more common
with the Raimondi spiral type whereas
kinking was less frequent with this type
of catheter. The complication rate of
40% was similar to other reports. This
was slightly higher than the complica-
tion rate with atrial catheters but with
increasing experience in the use of the
technique, the results would be expected
to be just as good.

E. GROTE, J. ZIERSKI, M. KLINGER, G.
GROHMAN, and E. MARKAKIS (Giessen,
Erlangen, and Hanover) reviewed the
complications of 239 cases of Tor-
kildsen's operation performed in 37%
of cases because of tumours in the third
ventricle, 12% for tumours of the brain-
stem and 19% for tumours of the fourth
ventricle or non-tumourous aqueduct
stenosis. In recent years the proportion
of cases performed for third ventricular
tumours had increased. Most cases
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(78%) had Torkildsen's operation as
the only operative procedure, and it was
performed unilaterally in nearly 60% of
cases. The intraoperative complication
rate of 13% took the form of haem-
orrhage, either epidural, subdural, or
intraventricular, and the 44% incidence
of postoperative complications consisted
usually of meningitis and ventriculitis,
CSF fistula, and, in rare instances, brain
abscess. Introduction of tubing for more
than 30 mm into the spinal canal was
associated with a markedly lower rate of
CSF fistula formation than simple
placement of the tube in the cisterna
magna, and CSF fistula occurred much
more often in patients with simple mid-
line incisions than in those with a T
shaped incision of the skin and muscles.
They reviewed previously reported large
series of Torkildsen's operations and
advised careful assessment of the
potential capacity of the absorptive
mechanisms before the operation. Once
the drainage had been established, late
complications of the procedure were
rare. A phase of high pressure was not
uncommon after this particular opera-
tion, and more careful continuous
pressure monitoring might be of value.

R. V. JEFFREYS (Liverpool) reviewed a
series of ventriculoatrial shunts in-
serted into 47 patients suffering from
hydrocephalus between 1975 and
December 1977. There were 15 men and
32 women with an average age of 39
years (range 3-67 yr). Twenty patients
suffered from non-tumorous hydro-
cephalus and presenile dementia. 10
from benign intracranial tumours, 10
from malignant intracranial tumours,
and seven from miscellaneous causes.
The Pudenz-Heyer system was in-

serted into all but the first two patients
in the series in whom the Spitz-Holter
system was used. There were no
primary infections and there were two
delayed infections after six months
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(overall 4%). There was one example
of extradural haemorrhage (2%) and
spontaneous air ventriculogram (2%)
occurring in the same patient. In three
patients there was skin necrosis over
the reservoir (6%).

Thirty-two patients are alive and well,
and 14 died from either continuation
of their intracranial disease or from
other pathology. Only one patient died
from shunt complications. The com-
plication rate would appear lower than
in most series, and reasons for this were
discussed.

J. C. DE VILLIERS (Cape Town) gave a
paper on 20 years' experience of various
shunt procedures and their difficulties
as encountered in an underdeveloped
country. The kinds of complications in
such an area were very different from
those in more sophisticated environ-
ments, and these experiences had
dictated change in selection of methods
of treatment.

G. TH. VAN BEUSEKOM (Zwolle) reviewed
260 shunt procedures performed between
1972 and 1977, using various systems
principally Hakim or Pudenz. Obstruc-
tion of the ventricular cannula (14% of
cases) was the most frequent complica-
tion, and the use of an occipital burr
hole with fluoroscopic placement of the
cannula in the frontal horn was recom-
mended. In 8.5% of cases colonisation
of the shunt system had occurred mostly
with Staphylococcus epidermidis. He
did not recommend routine antibiotic
treatment but careful asepsis and the
use of laminar air flow theatres. In the
abdominal shunts, peritoneal cysts had
lqen the most common complication
although secondary displacement of the
abdominal cannula into the bowel had
occurred in three cases.

C. N. TROMP and w. VAN DEN BURG
(Groningen) considered the relationship
between surgically treated infantile
hydrocephalus and later intelligence.
Most studies had described substantially
lower mean IQ in hydrocephalus patients
with a large standard deviation. The
study sample was a group of hydro-
cephalic children treated within a year
of birth and assessed brain mass on an
initial ventriculogram. IQ assessment
had been made at least five years later.

The group consisted of 59 patients, 32
boys and 27 girls, with a mean age of
10.7 years at the time of testing. They
took into account the IQs of the parents
and tried to correct the relationships
between various factors for the influence
of parental IQ. In the group as a whole
the only factor significantly related
to later intelligence was the nature of
the hydrocephalus, non-communicating
hydrocephalus patients having lower
IQs. There was no correlation with
measures of brain mass or ventricular
dilatation. There was an influence of
spina bifida in that patients with high
spinal lesions tended to have a lower
IQ. Restricting the analysis to a group
of patients shunted within 110 days of
birth, and controlling for the parental
IQ, the nature of the hydrocephalus
again emerged as the most significant
factor but here also the width of the
third ventricle appeared to be significant.

G. BLAAUW (Rotterdam) studied the in-
cidence of epilepsy in a group of 323
children treated in Rotterdam between
1960 and 1977 for hydrocephalus. The
hydrocephalus was of varying aetiology,
sometimes associated with spina bifida,
bacterial meningitis, or prematurity with
perinatal haemorrhage. The overall
frequency of epilepsy in the 323 children
was 34%. In the spina bifida group it
was significantly lower than in the
group as a whole, and in the post-
meningitic group significantly higher.
Early epilepsy was classified as occur-
ring shortly after insertion of the valve
system or when fits were seen during the
active pha^e of neonatal meningitis;
epilepsy occurring more than one week
after drainage or after the adequate
treatment of meningitis was described as
late epilepsy. Forty per cent of the first
fits fell into the early group, and of the
110 children in this group only 42 went
on to have a second fit. There was no
significant difference between the
occurrence of more than one fit in the
early and late groups. There was no
relationship between shunt revision and
fits but there was a highly significant
correlation between the occurrence of
epilepsy and the presence of shunt in-
fection. Fifty-nine per cent of the
children with late epilepsy had a history
of such infections. There was no
significant relation to valve blockage,
and the presence or absence of epilepsy
did not appear to be related to the

ultimate prognosis; as many children
without epilepsy died as with fits. The
results of that study supported prophy-
laxis of epilepsy during the treatment
of shunt related infections. Prolonged
drug treatment of epilepsy appeared to
be necessary in only a small group of
children since very few went on to
further fits. There was one death in the
first seizure.

S. SALAH, M. SUNDER-PLASMANN, F.
ZAUNBAUER, and w. KOOS (Vienna) had
studied the use of the antisyphon valve
in the prevention of functional com-
plications of shunt system. They pointed
out the presence of negative intra-
ventricular pressure (about -70 mm of
water at the foramen of Monro), and
emphasised that the standard valve
systems functioned on differential
pressure irrespective of whether this
differential pressure arose by positive
inlet pressure or negative outlet. As a
result all available systems were
potentially associated with a syphoning
effect which could produce excessive
reduction in intraventricular pressure,
ventricular collapse, and particularly
subdural effusion. The antisyphon valve
developed by Portnoy and Schulte was
designed to close when pressure in the
system dropped to subatmospheric levels,
thus preventing syphoning effects. The
antisyphon system was used distal to
Pudenz and Hakim valves in the man-
agement of severe hydrocephalus in
infancy and in normal pressure hydro-
cephalus in adults. They emphasised
their use in the latter group of cases
where an incidence of up to 23% of sub-
dural haematomas had been reported.
In 38 cases, the use of the antisyphon
system had been satisfactory except Ji
three. In one of these ventriculaf
pressure failed to be controlled by the
shunt because of incorrect placement of
the system. In two other patients there
was one instance of low pressure
headache, and another was observed to
have developed a small subdural effusion
which did not increase on repeat CT
scanning. The antisyphon system worked
well, but a definite assessment as to its
prevention of late complications was
premature at this time.

Z. D. GOEDHART, R. E. M. HEKSTER, and
B. MATRICALI (Amsterdam) reviewed
their experiences of the Ommaya
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reservoir system. They had placed 110 of
such systems in 98 patients for indica-
tions including diagnostic procedures,
CSF drainage, the monitoring of intra-
cranial pressure, CSF analysis, or the
administration of drugs. Their technique
used a right parasagittal precoronal site
of implantation into the frontal horn. In
intraventricular tumour a slightly more
posterior introduction could avoid the
field of a subsequent craniotomy. In
cases of craniopharyngioma in addition
to a right coronal preoperative place-
ment they had introduced a second
catheter through a left precoronal burr-
hole into the field of the cranio-
pharyngioma to drain potential cysts.
The utility and safety of the method for
CSF drainage was emphasised.

A. D. HOCKLEY and A.E. HOLMES (Cam-
bridge) stated that since its introduction,
computerised axial tomography (CAT)
had virtually replaced other invasive
methods in the investigation of hydro-
cephalus. In their experience, after the
diagnosis had been established and a
shunting procedure performed, the most
frequent complication was recurrent
symptomatic raised intracranial pres-
sure, often caused by ventricular
catheter obstruction. The CAT scan
was of help in the investigation of this
problem, particularly to establish
whether- or not the patient was shunt
dependent. The optimum-'site for plac-
ing ventricular catheters remained con-
troversial but the information provided
by the CAT scan permitted more
adequate positioning of the catheter at
the time of shunt revision.

1I. FRIEDRICH and G. HAENSEL-FRIEDRICH
4Freiburg) reported their experience in
the perioperative chemoprophylaxis of
shunt infections. They reviewed a series
of 403 ventriculoatrial or ventriculo-
peritoneal shunts, 192 initial shunt
placements, and 211 revisions. The in-
cidence of infection of 3% compared
with a previous analysis from the same
clinic in 1967 of 10% in 183 shunt
placements without antibiotic cover.
Therapeutically efficient concentrations
of antibiotic in the CSF with normal
meninges were demonstrable only in
relation to chloramphenicol and co-
trimoxazole. Becauce of the well-
known side effects of chloramphenicol,
over the period of study they had used

only co-trimoxazole. Twelve infections
had occurred in the group, three in the
46 ventriculoperitoneal shunts, and nine
in the 357 ventriculoatrial shunts. There
was no significant difference between
the infection rate of primary and re-
vision operations. A certain inevitable
infection rate was likely in shunt surgery
from occasional protrusion of the shunt
system through the scalp, bowel perfora-
tion from the abdominal catheter, and
occasional other bizarre occurrences.
The infections had occurred within one
month of surgery in eight cases while
in the other four they were much de-
layed. Eleven of the 12 were treated by
removal of the infected shunt, seven
with satisfactory control of the infection
and subsequent re-replacement of the
shunt. Four patients with either severe
neurosurgical conditions or advanced
sepsis secondary to bowel perforation
or to an ENT complication had died.
Shunt infection had been controlled in
one case by intravenous and intrashunt
antibiotic administration without re-
moval of the shunt system.

J. M. SMALL (Birmingham) addressed
himself to his title the Impressionist
mind of man in an elegant and amusing
lecture indicating his opinion, not un-
expected to his friends, that the advent
of CT scanning did not obviate the
necessity either for thought in the
diagnosis of the neurosurgical case, or
for investigations which time and ex-
perience had shown to be of proven
value. He illustrated these philosophical
concepts with various cases, pointing out
particularly the continued value of
angiography in the exact elucidation of
vascular pathology, and the danger
of misplacement of flap; in relation to
transverse tomograms. a danger which
should be reduced by increasing aware-
ness and also by the development of
reconstructed sagittal scans. The use of
scanning to determine the appropriate
subsequent investigation had proved its
main utility. It had also reduced the
need for various invasive contrast pro-
cedures and thereby diminished the
small morbidity and mortality associated
with those. He had not found a massive
reduction in indications for other radio-
logical procedures, and characterised the
development of the CT scan as a
humane and social advance, as always
at great expense.

V. L. MCALLISTER, J. HANKINSON, and
R. P. SENGUPTA (Newcastle) stated that
the introduction of the CT scanner had
had a revolutionary impact on the diag-
nosis of brain disease. It provided in-
valuable information about many types
of intracranial lesions including site,
size, probable pathology, and effects. It
did not provide all the answers and, in
many situations, other neuroradiological
procedures were required for more
precise information before surgery. They
emphasised the limitations of CT which
they classified and discussed in the
following groups: (1) small lesions; (2)
isodense lesions; (3) tumours near the
base of the skull; (4) difficulties in pre-
dicting the pathological nature of a
lesion; (5) difficulties in tumour
localisation; (6) vascular lesions
(tumorous aneurysms); (7) incomplete
information for surgical management;
(8) errors caused by the timing of the
CT examination; (9) artefacts.

Careful consideration of the clinical
history and the use of other comple-
mentary neuroradiological techniques or
repeat CT scans diminished potential
errors in diagnosis and management.

T. GRUMME, K. KRETZSCHMAR, G.
EBHARDT. W. LANKSCH, and S. LANGE
(Berlin, Munich, and Mainz) reviewed
their experiences of isodense space-
occupying lesions on CT scan. Of 2581
brain tumours 15.6% appeared isodense
on plain CT scans although, in more
than half of these cases, perifocal
oedema, evidence of shift in normal
brain structure or both suggested the
presence of a space-occupying lesion.
In only 6.4% was it impossible to
demonstrate a lesion at all. After con-
tra^t enhancement only 1.7% of
tumours escaped detection in the CT
scan. Over half of the acoustic neuromas
appeared i odense on the brain scan al-
though all tumours with a diameter of
15-20 mm or more were demonstrated
after contrast enhancement. Of the
meningiomas 13.6% were isodense, and
11 meningiomas had been missed after
enhancement, five because of incorrect
positioning of the slice, and six either
at the base of the skull or in the cere-
bellopontine angle too small for
detection. Nearly 20% of the pituitary
adenomas and 7% of the cranio-
pharyngiomas were isodense on plain
scan. They emphasised the difficulty
occasionally caused by chronic subdural
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hematoma, 31.7% of 142 chronic sub-
dural haematomas being isodense. The
presence of a mass effect with an
apparently isodense space occupation
raises the differential diagnosis of a
massive ischaemic lesion from carotid
occlusion or subdural haematoma, but
bilateral isodense chronic subdural
haematomas posed special problems.
The detection of grossly compressed
frontal horns was of value in the dif-
ferential diagnosis. In traumatic
haemorrhage difficulties were seldom
encountered.

E. KAZNER, H. STEINHOFF, S. WENDE, and
W. MAUERSBERGER (Munich, Mainz, and
Berlin) analysed their experiences of
ring-shaped lesions in CT scan. This
pattern was most frequent in brain
abscesses (86%), glioblastomas (54%),
and, less frequently, in other anaplastic
astrocytomas and metastases. The
phenomenon was observed in meningi-
omas, in 2% of 410 cases in acoustic
neuroma, and most commonly in the
cerebellum in the pilocytic astrocytoma
of children. In the suprasellar region
both pituitary adenoma and cranio-
pharyngioma could present ringlike
enhancement. The difficulties in differ-
entiation between glioblastoma and
brain abscess were considerable, and
irregularity in thickness of the enhanced
rim was uncommon in abscesses unless
multilocular. The converse was not
necessarily in favour of abscess.
Quantitation of the degree of contrast
enhancement was in their experience
some help. Ring-enhancement had
occurred in rare cases of infarction and
in the postoperative period after tumour
excision between the second and sixth
week, although two of their cases of this
phenomenon turned out to have post-
operative abscess. The phenomenon
seems to be a result of breakdown of
the blood-brain barrier at the margin
of the operative field, and at re-
exploration of such a case hyper-
vascularised granulation tissue was
found in the walls of the cavity of
excision of the tumour.

C. OSTERTAG and F. MUNDINGER (Frei-
burg) reviewed their experience of
diagnostic errors in CT scan interpreta-
tion of cerebral infarction. They
examined 226 infarcts with an EMI

160X 160 matrix with enhancement with
100 ml of 60% Conray in the case of
recent infarction. The alterations ob-
served in recent infarcts showed a
changing pattern and inconstant
characteristics up to the fourth week.
In this period a mass effect and low
density areas were common, it was often
hard to define the vascular distribution
of the infarct, and after enhancement
there were round, triangular or ring-
like areas of hyperdensity. There were
occasional haemorrhages, characteristics
which could be found in many other
cerebral lesions both neoplastic and
non-neoplastic. The older infarct, on
the other hand, showed a CSF filled
defect whose borders were well defined
and indicated clearly an arterial ter-
ritory. Dilatation of nearby ventricular
areas and superficial sulci was frequently
evident. In subacute infarction the most
important characteristic for attentuation
was increased lipid concentration
whereas isodense areas on CT scan
could be the result of reactive increase
in blood flow. The presence of contrast
medium could change hypodense areas
to isodense areas and isodense areas to
hyperdense areas. Approximately 10-
20% of their cases of clinical infarction
showed no recognisable density altera-
tion within the first week, and 10%
showed no subsequent density change in
succeeding weeks. Their error rate was
8%, infarct being mistaken for a wide
variety of other cerebral lesions.

J. R. BARTLETT and G. NEIL-DWYER
(London) had reviewed the records of
the first 600 patients examined after in-
stallation of an EMI scanner. Flow
diagrams of the processes used to solve
the clinical problems of neurosurgery
with and without a CAT scanner were
constructed. The expected reduction in
the number of contrast investigations
performed occurred, but surpassed
expectations. They illustrated the use
of the scanner as a clinical tool in the
hands of the neurosurgeon, emphasising
the need for a detailed knowledge of the
patient's illness. The importance of
attention to radiographic detail, and a
complete examination was stressed. The
effect of the diminished contrast neuro-
radiological work load with regard to
catchment population assessed against
the spare capacity of a department was
discussed briefly.

C. E. POLKEY (London) had examined
the correlation between EMI scan ap-
pearances and the pathological findings
in patients submitted to temporal
lobectomy for intractable epilepsy.
Until recently the selection of patients
for surgery to relieve intractable tem-
poral lobe epilepsy had been based upon
clinical, EEG, and radiological data.
Using this information, approximately
25% of the resected specimens lacked
specific pathology, and this group
tended to have a poor result from
operation. CT scanning should make it
possible to see small lesions previously
only identified preoperatively by in-
ference from conventional neuro-
radiology, and so improve the results
of operation.

In a small group of nine patients
who were fully investigated using the
usual techniques and found to be suit-
able for anterior temporal lobectomy,
EMI scans using standard techniques,
including enhancement, had been
carried out. The subsequent temporal
lobectomy was by the Falconer en bloc
technique so that definite pathology was
available.
Those lesions which were adequately

demonstrated by conventional neuro-
radiology were well shown using the
EMI scanning technique. However,
those lesions, chiefly mesial temporal
sclerosis, whose presence could only be
inferred from the results of conventional
neuroradiology could not be well
demonstrated by EMI scanning. Al-
though, therefore, the EMI scanner has
a welcome place in primary diagnosis,
especially in late onset epilepsy, its role
in screening patients for surgery is
limited in respect of the standard
scanning techniques, by these false
negatives.

W. I. STEUDEL, J. KRUGER, T. GOLLER, and
H. GRAU (Frankfurt) had studied 30
patients with severe head injury who
had been in coma for at least three days
after injury in an attempt to correlate
post-traumatic epilepsy with CT scan
findings soon after the injury. Thirteen
cases had been shown to have epileptic
discharge in EEG without obvious
clinical manifestation in four, and there
were two further cases of clinical seizure
in whom EEG had not been performed.
All 13 cases where epileptic discharges
had been recorded showed intracranial
bleeding on CT scan on the correspond-
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ing side. Four were epidural, two sub-
dural, and seven intracerebral. This
appeared to support the conclusion that
early post-traumatic epilepsy was a
result of local changes in the damaged
brain, the focal seizures, EEG, and CT
abnormality all indicating the same area
of damaged brain. In all instances
seizures had occurred within the first
10 days of injury. They considered that
early post-traumatic epilepsy was an
indication of intracranial haematoma,
and emphasised the value of EEG and
CT correlation in post-traumatic cases.

R. MUKE and D. KiUHNE (Hamburg) re-
viewed nine out of 4000 patients whose
cases highlighted particular problems of
diagnosis in CT scanning in cerebro-
vascular lesions. In three of these un-
enhanced CT scanning had clearly been
inadequate to display a lesion subse-
quently shown on angiography. In two
cases ring-enhancement of lesions had
proved confusing-one haematoma with
ring-enhancement had been thought to
be an abscess and a second case of sub-
dural empyema was regarded as a simple
subdural haematoma. One case of
multiple lesions thought to be metastases
proved to be infarction with multiple
aneurysms.

H. E. KLAR, W. G. BOCK, and H. C.

WEICHERT (Essen) correlated findings on
CT scan with the age of subdural
haematoma in 51 patients surgically
verified in a period of 22 months. In
10 acute haematomas, a hyperdense
sickle-shaped area was of great diag-
nostic value, and indirect signs of
ventricular compression, signs of a mass
lesion, and midline shift, were reliably
evident. In 22 subacute (2-40 days) or
19 chronic haematomas (more than 40
days) they found more diagnostic diffi-
culty. Hyperdense areas were evident
in subacute haematomas but rarely in
chronic haematomas, and hypodense
areas in chronic lesions, less often in
subacute ones, and extremely rarely in
acute lesions. Greatest difficulty arose
where the haematoma was isodense and
indirect signs could constitute the only
helpful finding. Attenuation values de-
creased with the age of the haematoma.
Contrast enhancement could outline the
capsule of the haematoma, or enhance
the value of neighbouring brain. They
reviewed explanations of changes in

density on the basis of alteration of
haemoglobin content, or of recurrent
haemorrhage with blood clotting in the
haematoma, and emphasised that
angiography still had a part to play in
the diagnosis of difficult lesions.

I. SCHOTER and j. WAPPENSCHMIDT
(Bonn) had found that CT scanning
gave an excellent correlation in a
case of anterior communicating artery
aneurysm with infarction, studied by
recurrent CT scanning and subsequent
necropsy. They reviewed some rare
cases of dual pathology and unusual
vascular lesions, a globular arterio-
venous malformation and a giant
aneurysm, all of which had defied
elucidation by CT scanning. The con-
tinued requirement for careful
neurological history taking and a full
radiological investigation in such cases
were emphasised.

M. R. FEARNSIDE and c. B. T. ADAMS
(Oxford) noted a significant postoper-
ative mortality and morbidity despite
technical advances in aneurysm surgery.
The postoperative course in 55 patients
was studied to determine the causes of
clinical deterioration. Intracranial pres-
sure measurement was used in all
patients. In 60% serial angiograms were
performed using a superficial temporal
artery cannula. There were three main
intracranial pressure patterns. All
patients with a mean intracranial pres-
sure (MICP) greater than 25 mmHg had
deteriorated clinically. Some patients
with a MICP of 15-25 mmHg who had
also deteriorated, had vasospasm, and
a rapid, early rise in the intracranial
pressure after operation. Patients whose
MICP was less than 15 mmHg were
generally well. Cerebral vasospasm was
the most common complication and had
a mortality of 30%. Measurement of
the changes in arterial diameters in
serial angiograms showed that clinically
significant spasm appeared within two
hours and was maximal eight hours
after surgery. Clinical deterioration
followed angiographic changes by about
six hours. Hydrocephalus was associated
with a fluctuating clinical level, and all
patients required a shunt. Raised intra-
cranial pressure without arterial spasm
was a common complication among
hypertensive patients.

R. A. C. JONES (Salford) had found the
management of the older patient with
ruptured aneurysms to present special
problems of restricted life expectancy
and, frequently, associated vascular
disease (especially hypertension and
ischaemic heart disease). The study
sample was a group of 56 patients, older
than 60 years at first haemorrhage (and
representing 15% of all subarachnoid
haemorrhage referrals), for the re-
liability of grading in predicting the out-
come of operative treatment and for the
quality of life of the survivors. Selective
admission produced 68% of patients
alert or confused on entry, and reassess-
ment after angiography produced an
operability rate of 67%. Operation
mortality increased with declining grade
but, of the 36 operated patients, over
50% returned to an independent (or
working) life, suggesting that intra-
cranial operation is justified in those
showing favourable neurological state,
even in such an advanced age group.

B. rERTUISET and J. P. SICHEZ (Paris)
described their technique for excision of
arteriovenous malformation starting
from the venous end which had been
used in a series of 86 cases between
1958 and 1977 where more than one
vein was demonstrable angiographically
for drainage. This was from a total
series of 150 arteriovenous malforma-
tions operated upon in this time. Pro-
found hypotension to a mean arterial
blood pressure of 50 mmHg in a radial
artery catheter, and the operating
microscope were used, and attention was
paid to post-excision haemostasis as the
blood pressure was allowed to rise to a
mean level of 80 mmHg because of the
tendency for reactionary haemorrhage
to occur in these cases. There were three
fatalities in 86 excisions (3.4%). No
patient developed seizures who did not
have them before operation, and 60%
of those cases presenting with seizures
could discontinue antiepileptic treatment
two years after surgery. Although there
was no case of permanent aphasia, all
cases in which the motor strip was
involved developed some degree of
hemiparesis.

T. A. LIE (Tilburg) reviewed the path-
ology, clinical features, and angiographic
appearances of fibromuscular dysplasia.
Two cases associated with intracranial
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pathology illustrated the necessary dif-
ferentiation from stationary arterial
waves. An example was given of one
case in whom associated vascular
changes in the wall of the vessel intra-
cranially, had been associated with
subarachnoid haemorrhage.

W. PONDAAG (Amsterdam) had reviewed
the records of 924 patients admitted to
a community hospital with a diagnosis
of head injury between 1974 and 1977
and, in 11% of cases, had performed de-
tailed coagulation studies to assess the
incidence of disseminated intravascular
coagulation (DIC). Positive evidence had
been a platelet count below normal, pro-
longation of the prothrombin time, de-
crease in factor I or factor V, and
presence of fibrin degradation products
or a positive ethanol gelation test. When
both factors I and V were decreased,
FDP and EGT both positive, or the
FDP level strongly raised to more than
80 Ag/l, DIC was regarded as strongly
positive. Of the cases studied, coagu-
lation studies had been abnormal in
33% of cases, most commonly in more
severely injured patients, and there was
a significantly higher mortality (P<0.01)
in those in whom DIC was positive.
Disseminated intravascular coagulation
played an important part in the patho-
physiology, being especially associated
with acidosis. The necessary manage-
ment included the avoidance of dehy-
drating agents, at any rate early in the
course, the administration of adequate
fluids and adequate ventilation, together
with moderate steroid dosage and the
necessary treatment of septic shock.
Heparin was rarely advised, and only
fresh blood should be transfused through
a micropore filter.

W. J. OVERBEEK (Groningen) described
his experiences of operative angiography
in the management of intracranial vas-
cular surgery, where the technique had
been in common use since 1973. A
Seldinger type catheterisation of the
femoral artery was performed under
local anaesthesia with atropine, pethi-
dine, promethazine, and chlorpromazine
sedation using radio-opaque polythene
torque controlled catheters introduced
over a Teflon guide wire. Continuous
drip infusion of the catheter with saline
containing 0.5 g/l heparin was per-
formed at a rate of 3-6 drops per

minute. A preliminary series of films
taken on the operating table determined
the proper angle of incidence of the
x-ray beam with the patient positioned
for surgery. Six to eight films at 2/s
were adequate for arterial phase demon-
stration but 12-16 films could be re-
quired if the late venous phase was
important. They had maintained such
catheters in position for eight and a half
hours without complications, and each
series, requiring 6-10 ml of contrast
medium could be reviewed within five
minutes of exposure. Various cases of
arteriovenous malformation where oper-
ative angiography had been of help were
demonstrated.

W. LUYENDIJK (Leiden) reviewed the
neurological complications of achondro-
plastic dwarfism, and described the case
of progressive tetraparesis in a 15 year
old girl secondary to basilar impression
complicating achondroplasia. Suboccipi-
tal decompression showed the typical
findings of basilar impression with a
large dural shelf extending from the
posterior aspect of the narrowed for-
amen, and the establishment of adequate
decompression resulted in considerable
improvement in the neurological find-
ings. He reviewed data from 18 other
cases of achondroplastic dwarfism com-
menting that the clivus appeared in-
variably short and, though the dens was
of normal size, its tip was higher than
Chamberlain's line in all cases, and
more than 5 mm higher in half. In
chondrodystrophic dwarfs, therefore, the
possible contribution of basilar impres-
sion to the neurological picture should
be carefully considered.

P. GORTVAI, J. DE LOUVOIS, and ROSALIND
HURLEY (London) had surveyed data
from the neurosurgical centres in
England and Wales and from the
Registrar General. Deaths from cerebral
abscess for the decade 1964-1973
average 83.7 a year with only a slight
tendency to fall. The admission rates of
cerebral abscess in two London centres
over two decades also show only a
slight decrease. In 1973 the year chosen
for the survey, 200 cases were traced in
England and Wales-72 died, a mor-
tality of 36.0%. Two-thirds of the deaths
occurred outside neurosurgical centres:
157 cases were admitted to neurosurgical
centres, of whom 29 died, a mortality

of 18.47%. The last figure compares
favourably with figures in the literature,
although it is still regrettably high. The
incidence of patients with central ner-
vous system abscesses is 4.3/million
population in the north of England and
the Midlands, and 3.5/million popula-
tion in the south of England and Wales.

R. E. H. VAN ACKER (Amsterdam) re-
viewed the current status of immuno-
logical study in malignant gliomas.
Evidence of an autonomous immune
system in the brain pointed to the
necessity for further work despite the
nature of the brain as an immunologi-
cally privileged site without lymphatics
and with a tight blood-brain barrier.
Immune responses had been detected
most notably in malignant glioma where
the local barrier breakdown was fre-
quent. The influence of a variety of
immune sera on tumour explants was
reviewed. A case of survival of an astro-
cytoma grade 3-4 excised in 1962 by
temporal lobectomy and surviving to
1978 without evidence of recurrence on
CT scan, was described.

A. BAETHMANN, W. OETTINGER, B.
FLEISCHER, K. MORITAKE, and F. GESCH
(Munich) studied cerebral blood flow
and metabolism in a series of adrena-
lectomised mongrel dogs. At two to
three weeks, CBF was reduced more
than 20% below control level while
cerebral glucose uptake was also low.
In the course of a final experiment
under anaesthesia, while control animals
maintained cerebral oxygen consump-
tion for some hours, adrenalectomised
dogs without steroid showed a decline
in cerebral oxygen consumption. The
administration of aldosterone and dexa-
methasone improved CBF and oxygen
consumption, suggesting that one mech-
anism of the action of steroids in the
management of intracranial processes
was stimulation of metabolism. In the
case of brain oedema, this could in-
fluence the intracellular components
(cytotoxic oedema) and also support
active mechanisms necessary for the
clearance of extracellular (vasogenic)
oedema.

M. GAAB, K. W. PFLUGHAUPT, M. RATZKA,
R. WODARZ, and P. GRUSS (Wurzburg)
studied the effects of hyperosmolar in-
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fusions and dexamethasone in cats with
experimental brain oedema after a
standardised cold lesion. Evidence of
intracranial pressure gradients was pre-
sented and the capacity of osmotherapy
to lower the intracranial pressure con-
firmed, although recovery of EEG had
been brief and a flat EEG with respir-
atory and circulatory failure had oc-
curred despite normalisation of intra-
cranial pressure. There was no improve-
ment in oedema parameters in terms of
water and sodium content. In a clinical
evaluation they measured the extra-
dural pressure continuously in patients
together with EEG analysis and deter-
minations of blood osmolality, electro-
lytes, and fluid balance. In 23% of
mannitol infusions they found para-
doxical increase in intracranial pressure
with associated deterioration of cases,
and in 12% there were striking rebound
effects after a preliminary lowering of
intracranial pressure. In children par-
ticularly, the height and number of pres-
sure waves had increased in a number
of instances after osmotherapy. Admin-
istration of osmotic agents at regular
intervals in traumatic cases did not
show a favourable effect, and such
agents should be used, therefore, only
episodically in relation to increases in
intracranial pressure. Continuous moni-
toring of intracranial pressure appeared
mandatory together with estimations of
serum osmolality and serum sodium to
avoid unwanted complication.

H. E. KLAR, L. GERHARD, and v.
REINHARDT (Essen) had produced hypo-
thalamic lesions by the implantation of
silicone steel ball in the hypothalamic
area in rabbits. A prompt increase in
temperature occurred with aphagia and
adipsia over three to six days. After
early sacrifice perivascular haemor-
rhages in the region of the chiasm and
diffuse oedema in the anterior hypo-
thalamus were evident, but in more
chronic circumstances (three weeks), no
persistent oedema could be found and
only a small amount of perivascular
haemorrhage. In the chronic animals,
signs of hypothalamic disturbance had
also disappeared. The model was of
value in the study of acute diencephalic
dysregulation and outlined potential
developments from further study.

G. MEINIG, H. J. REULEN, K. DEI-ANANG,
and K. SCH{RMANN (Mainz) examined
the effects of corticosteroids and
diuretics in different doses and in com-
bination on peritumoural oedema in a
series of brain tumour patients. Neuro-
logical evaluation was performed using
a scoring system, peritumoural oedema
was assessed on CT scan planimetrically
together with an assessment of midline
shift, and water and electrolyte content
in peritumoural oedema were assessed
in 146 surgical cases. Level of con-
sciousness was the clinical finding most
rapidly improved by such agents, and

midline shifts were most reliable in the!
assessment of resolution of the oedema,
whose time course varied widely from
case to case. Water content measure-
ments showed 3% decrease after treat-
ment in white matter water content in
brain tumour cases whose initial water
content was about 10% higher than the
70% level of normal cases. A combi-
nation of dexamethasone and frusemide
appeared better in this regard than
dexamethasone alone. This might be due
to a reduction in CSF production rate,
with subsequent reduction of intra-
cranial pressure, and increased clearance
of oedema fluid from tissue. The improve-
ment of level of consciousness appeared
related to resolution of midline shifts.

H. SCHLAB and M. SCHIRMER (Berlin)
reported the case of an 18 year old boy
with a tumour extending from the conus
to L3 vertebra, who presented with
typical neurological signs and was
treated by laminectomy. The histological
diagnosis was pineal germinoma. Within
three to six weeks of laminectomy, brain
scan showed increased activity in the
frontobasal area and serial CT scans
confirmed frontal tumours which sub-
sequently involved the lateral ventricles
but not apparently the pineal region.
Treatment with radiotherapy was fol-
lowed by shrinkage of the tumour at six
months. A previously reported case was
discussed.
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