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SURGICAL TREATMENT OF CHRONIC
MIGRAINOUS NEURALGIA
JJ MacCabe, MD O'Brien, London
There is a rare form of cluster headache or
migrainous neuralgia which does not display
the usual periodicity. The unremitting pain
of this chronic disorder is often resistant to
conventional medical management, and may
cause major disruption of the patient's life.
Various surgical procedures have been advo-
cated for this rare group of patients. The
authors presented their experience of trigem-
inal sensory root section via the posterior
fossa in ten patients aged 23-57 years with a
minimum of two years refractory symptoms.
Care was taken with counselling the patient
and only the upper two divisions divided.
Two patients subsequently required a second
operation and on discharge from hospital all
were pain free. After one year, in eight
patients with partial section only, complete
relief was present in three, partial in four,
with no change in one. Both patients with
total section had complete pain relief. All
patients felt the sensory loss preferable to the
original pain.

MICROVASCULAR DECOMPRESSION FOR
HEMIFACIAL SPASM: THE USE OF VIII NERVE
MONITORING AND THE DESCRIPTION OF A NEW
TECHNIQUE FOR TREATING COMPRESSION BY
LARGE VESSELS
JN Rawlinson, HB Coakham, Bristol
The authors presented their experience with
microvascular decompression of the facial
nerve in 25 patients including one patient
with bilateral hemifacial spasm. Vascular
compression by an artery was found in 23
cases; in one patient compression was
thought to be due to a vein and in another no
causative vessel was found. Twenty eight
decompressions were performed including
three patients who required re-exploration.
The inter-position of Ivalon sponge or cot-
tonoid between the vessel and nerve was
unsatisfactory with large ectatic vessels and
a sling of silastic or lintine, or tissue glue
(Tisseel-fibrin sealant) was used to pull the
compressing vessel away from the nerve and
hold it to the lateral dura of the posterior
fossa. Per-operative monitoring with eighth

nerve evoked potential recordings was used
in seven operations. Brain stem evoked
potentials were found to be oversensitive
and restricted adequate retraction. Of the 23
patients with arterial compression, 21 had
been cured although this was delayed in
three cases for up to seven months. One of
the two cases with no arterial compression
continued with spasm. In one patient a pre-
operative sensory neural hearing deficit was
relieved. Post-operative sensory neural deaf-
ness occurred in four patients but not sub-
sequently when per-operative monitoring
was used thereby allowing close attention to
the angle and degree of retraction of the
cerebellum. Other complications including
facial weakness (2), bulbar disturbance (1)
and unsteadiness (2) all proved transient.
The need to consider alternative diagnoses
was discussed.

RADIATION-INDUCED INTRACRANIAL
NEOPLASMS
F lannotti, M Powell, A Crockard, London
Although radiation has been implicated in
the induction of intracranial tumours, few
cases have been reported to date. The long
latent period and the long-term follow-up
required may have led to underestimation of
the frequency and importance of radiation
induced tumours. A series of five patients
was presented with tumours that met the
criteria for radiation induced neoplasia.
Three patients developed fibrosarcoma, two
in the soft tissue in the neck following radi-
ation for cervical cord glioma and a brain
stem glioma respectively, and the third one
in the parasellar region 20 years after radi-
ation for a pituitary tumour. In two patients
a parasellar meningioma developed ten years
after radiation for a glioma of the hypo-
thalamus and 17 years after radiation for a
pituitary adenoma. These tumours occurred
in the irradiated field following an adequate
latent period; no other predisposing cause
could be found and these tumours may be
associated with irradiation. The literature
was reviewed to demonstrate that fibro-
sarcomas are rare in these sites in non-
irradiated control patients.
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CHOLESTEATOMAS CENTERED ON THE
POSTERIOR FOSSA: A REVIEW OF THIRTY-TWO
CASES
L Symon, HI Sabin, L Bordi, London
A series of 32 cases of predominantly poste-
rior fossa cholesteatomas presenting over a
20 year period were reported and included
both epidermoids (cerebello-pontine angle
10, infra- and supra-tentorial 10, fourths
ventricle 3, petrous apex 2) and cholesterol
granulomas (petrous apex 7). The mean age
at diagnosis was 41 years (range 13-67), and
there was a mean interval of four years
between onset of symptoms and diagnosis
(range 0-24) reflecting the non-specific
nature of the initial effects. Later deficits
depended on the location of the tumour and
were generally a combination of CP angle
and jugular foramen syndromes, deafness,
facial palsy and long tract signs. During the
20 years, diagnosis had been revolutionised
by the advent ofCT and MRI scanning. The
better pre-operative localisation afforded by
these investigations have allowed the ratio-
nal planning of the surgical approach with
optimal exposure thus giving the best chance
of total tumour excision. A posterior fossa
craniectomy was used for lesions restricted
to the CP angle and IVth ventricle, but a
combined infra- and supra-tentorial
approach was used if there was a significant
rostral component. Complete excision of the
capsule of epidermoids was still not possible
despite microsurgical methods, if pre-
existing deficits were not to be increased but
as radical an excision as possible was
attempted to minimise early recurrence of
symptoms. Cholesterol granulomas are not
well described in the neurosurgical litera-
ture, but appear to be a distinct entity and
responded well to simple excision. Compli-
cations included recurrence (6), IVth nerve
palsy (4), meningitis (1), ventriculo-
peritoneal shunting (2), transient dysphasia
(2), wound CSF fistula (2), infection (1) and
pulmonary embolism (1).

AQUEDUCT STENOSIS: A DIAGNOSIS FOR LIFE?
IJA Robertson, JRS Leggate, JD Miller,
Edinburgh
The possibility that aqueduct stenosis might
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be secondary to another pathology despite
negative investigation on first presentation
was emphasised by the authors in a review of
30 patients seen between 1947 and 1987.
Two main groups could be defined by the
age of presentation; nine patients presented
with hydrocepalus in the first year of life, the
remaining 21 presented in later life with
symptoms of raised intracranial pressure
(mean age 34, range 7-72 years). There were
17 males and 13 females, the ratio being the
same in early and late presenting cases. The
follow-up ranged from nine months to 13
years (average 7 years). Diagnosis was by CT
alone in 14 cases, ventriculography and CT
in eight and ventriculography alone in eight.
Treatment was by shunt insertion alone in 13
cases, shunt plus CSF reservoir in 11, CSF
reservoir alone in three and no treatment in
three patients. Fourteen patients required
shunt revision on 47 occasions (revision
every 4-4 years). There were five cases of
intraventricular haemorrhage in four
patients all in the late presenting group, with
one fatality. Two patients developed hemi-
paresis, four developed subdural collections
and six shunts had to be removed because of
infection (9% infection per procedure). Five
of the 21 patients in the late presenting group
had the diagnosis changed during follow-up.
Pineal region tumours were recognised in
three cases, one posterior fossa tumour and
one posterior fossa dural arteriovenous mal-
formation. Four out of the five diagnoses
were resolved by late generation CT scanner
and one by magnetic resonance imaging. No
patients presenting with aqueduct stenosis
within the first year of life needed the diag-
nosis changed. Aqueduct stenosis presenting
at or after adolescence may require revision
of the diagnosis during long-term follow-up,
and its management appears to be associated
with significant morbidity. The problems of
follow-up, indications for shunting and
variable effects of treatment on higher men-
Atal function were discussed.

BILATERAL INFERIOR PETROSAL SINUS
SAMPLING: A VALUABLE AID IN CUSHING'S
DISEASE
H Snyman, Bloemfontein and London
Cushing's syndrome, whether pituitary
~driven, adrenal driven, or secondary to an
ectopic tumour remains a difficult diagnostic
dilemma despite recent advances in bio-
chemistry. Pituitary micro-adenomas,
present in up to 80% of cases, are usually
quite small and are notoriously difficult to
identify radiologically with failure rates
varying from 30-80%. The author reported
-two cases where bilateral and simultaneous

inferior petrosal sinus sampling had
confirmed the diagnosis and localised the
adenoma to one half of the pituitary gland.
Endocrinological assays pointed towards the
pituitary as the possible source but the mod-
em generation CT scans had showed no
abnormality in the pituitary fossae. In both
patients transphenoidal microsurgery
confirmed the reliability of the above-
mentioned sampling method as adenomas of
3 mm and 4mm were successfully removed.
The author described the anatomy of the
inferior petrosal sinus and drainage from the
cavernous sinus and the possibility that an
ACTH gradient, either left to right or central
versus peripheral will localise the adenoma
to one half of the pituitary gland. Discussion
revealed that experience with this technique
in Belfast had been rather disappointing
after early optimism and had proven of no
value in lateralisation. Its only value
appeared to be to exclude an ectopic source.
Cyclical Cushings would prove difficult and
exploration of the pituitary gland trans-
phenoidally was a benign procedure which
had been known to cure the Cushings disease
even when no adenoma had been found.
Congenital variations in the anatomy of the
inferior petrosal sinus have to be considered.

PATTERN VISUAL EVOKED RESPONSES IN THE
MANAGEMENT AND EVALUATION OF PITUITARY
TUMOURS
P Bullock, GE Holder, London
The authors have used the pattern visual
evoked potential (PVEP) as a routine part of
the evaluation of patients with pituitary
tumours as it is a particularly sensitive
method of evaluating chiasmal function.
One hundred and three patients had been
examined, some both pre- and post-
operatively with follow-up periods of up to
10 years. The electrophysiological findings
had been correlated with clinical assessment,
perimetry, CT scan, angiography and oper-
ative findings. The authors considered that
the PVEP is a valuable method of assessing
pituitary tumours with regard to suprasellar
extension and that follow-up recording of
PVEP could help in the early detection of
tumour recurrence.

THE RELATIONSHIP BETWEEN ISCHAEMIA AND
THE DIRECT CORTICAL RESPONSE OF THE
MOTOR CORTEX IN PRIMATES
HI Sabin, F Momma, N Branston, L Symon,
London
The direct cortical response (DCR) to
electrical stimulation was first described by
Adrian in 1936 and displays definite com-
ponents according to stimulus strength and
site. Whereas a single weak shock gives rise

to the primary negative potential with
following after-positivity, stronger stimuli
generate a number of positive spikes appear-
ing immediately after the stimulus artefact.
These early positive potentials are coincident
with discharges of the deeper cortical units,
and may be used as a monitor ofthe function
of these units. The authors had studied the
changes in amplitude of the first short
latency positive potential (2-3, SD 0 3 ms) of
the DCR elicited by surface electrical stimu-
lation of the motor cortex in anaesthetised
baboons. Local cortical blood flow, mea-
sured by the hydrogen clearance method,
was progressively reduced by acute middle
cerebral artery occlusion and subsequent
hypotension, and was related to the ampli-
tude of this potential. With flow levels
greater than 25 ml/l00 g/min, the DCR was
essentially unaffected but was lost with flows
below 20ml/l00g/min. These results indi-
cated a threshold relationship between the
generation ofthe electrical activity evoked in
the cortical elements and local cortical flow,
as previously demonstrated for cortical
somatosensory evoked potentials (SEPs).
The flow threshold for this early component
in the DCR is at least as high as that for
SEPs. Previous work over a decade ago in
Glasgow using the DCR had focused on the
negative wave which was less sensitive than
the positive wave. The DCR had been used
during craniotomy for aneurysms in
Glasgow and had proven difficult in practice
both because of the need to maintain the
electrode in position on the cortex during
surgery and because of fluctuations with
anaesthesia.

AN ELECTROPHYSIOLOGICAL STUDY OF HUMAN
CEREBRAL VASCULAR SMOOTH MUSCLE:
COMPARISON OF OPERATIVE AND POST-MORTEM
MATERIAL
MH Christie, CS Terry, A Waters,
Cambridge
The membrane potential and other
membrane properties of human cerebral
vascular smooth muscle cells had been
studied using pial arteries harvested both
operatively (lobectomy for glioma) and from
the necropsy room. Intracellular electrical
recordings were obtained using glass micro-
electrodes filled with 3 MKC1, with tip
resistances between 20 and 80MO and tip
potentials less than 7 mV. All impalements
were made from the adventitial surface of
isolated but otherwise intact arterial seg-
ments. Rigorous criteria for successful
impalements were employed including no
change in electrode resistance or tip poten-
tial before and after each impalement and a
sharp drop in voltage upon entry of the
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microelectrode into the cell with an equally
sharp return to baseline on exit. The resting
membrane potential (Em) of the operative
material was -63 mV, SD 7-3 (179 impale-
ments). The Em of the necropsy material
(harvested within 24 hours) was -60 8 mV,
SD 7 0 (124 impalements). Measurements of
input resistance, derived from the applica-
tion of rectangular hyperpolarising and
depolarising current pulses, and plots of Em
versus log external potassium concentration
were similar for both sets of material. The
degree of depolarisation recorded following
the application of 10- 5M ouabain was
16mV, SD 39 confirming the significant
electrogenic pump potential contribution of
the Em of VSM cells. Much less depolaris-
ation was evident in necropsy material
harvested later than 24 hours confirming the
expected run down of ionic gradients due to
failure of the Na+, K+-ATPase pump mech-
anism. The results confirm the suitability of
necropsy material harvested within 24 hours
of electrophysiological studies of VSM
membrane properties.

DOES IMMUNOCYTOCHEMICAL
DIFFERENTIATION ALTER PROGNOSIS IN
PRIMITIVE NEUROECTODERMAL TUMOURS
(PNETs)?
JRS Leggate, AJW Steers, JE Bell,
Edinburgh
Histological subdivision of primitive neuro-
ectodermal tumours (PNETs) has been used
to assess prognosis of tumour groups with
varying success. Twenty eight cases of med-
ulloblastoma over a 19 year period have had
retrospective immunocytochemical studies
carried out on the tissue blocks using Glial
Fibrillary Acidic Protein (GFAP), Neurone
Specific Enolase (NSE) and Neurofilament
(NF) stain techniques to determine the
degree of glial, neuronal or combined
cellular differentiation. Eighteen children
(younger than 14 years) and 10 adults with
mean ages of 7 years and 35 years
respectively (range 1-51 years) were studied.
Ratio of male to female in children was 2:1
and in adults 1:1. Fifteen were midline
posterior fossa tumours in children whilst 5
out of 9 adults had lateral cerebellar lesions.
Immunocytochemical techniques showed 13
tumours in children to have neuronal
differentiation alone, with a further four
showing both glial and neuronal differ-
entiation. Neuronal differentiation alone
was present in five adult tumours, four had
both neuronal and glial differentiation whilst
one tumour each in both the adults and
children showed glial differentiation only. In
children 5/8 deaths occurred in cases with
neuronal differentiation and 2/8 were in
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cases with both neuronal and glial differ-
entiation. All the adult deaths occurred in
those tumours demonstrating both neural
and glial differentiation, perhaps reflecting
those tumours less likely to respond to
radiotherapy. From this small number there
may be evidence to suggest that immuno-
cytochemical differentiation may have
prognostic significance in medulloblastoma.

THE ROLE OF NEEDLE BIOPSY IN THE
MANAGEMENT OF MALIGNANT SPINAL CORD
COMPRESSION
DR Sandeman, P Buxton, G Findlay,
Liverpool
The role of laminectomy as the first line
management of malignant spinal cord
compression has been questioned.1 When
meaningful outcome is defined as the ability
to walk again without pain, patients under-
going laminectomy followed by radiother-
apy fare no better than those treated with
steroids and radiotherapy alone. Surgery
carries additional risks of anaesthesia and
the development of spinal instability particu-
larly in those patients with anterior bony
disease.2 A non-operative management
policy of these patients can however only be
applied if there is an alternative method of
obtaining urgent tissue diagnosis without
laminectomy. A method of closed wide bore
needle biopsy of vertebral bodies combined
with urgent smear histology was described.
The biopsy was carried out under local
anaesthesia and radiological control. Using
conventional techniques it can take up to 7
days for specimens to decalcify. Such a delay
is unacceptable in neurosurgical practice.
We have therefore examined the use of
immediate smear histology. The technique
has been used in 28 patients (15 females and
13 males) with an average age of 61 years
(range 17-82 years). Fifteen thoracic and 11
lumbar vertebrae have been biopsied with
two biopsies taken from the sacrum. Tissue
was obtained in all but three. Thirteen
patients had malignant disease, five infective
disease and six degenerative disease. Of the
25 cases in which tissue was obtained, a diag-
nosis was made on the biopsy material in 24
cases. Correlation between the histological
diagnosis on the smear and the paraffin
sections was also obtained in 24 cases. This
method provides a simple way of obtaining
an accurate urgent tissue diagnosis within 30
minutes of the biopsy in the majority of
cases.
References

1 Findlay G. J Neurol Neurosurg Psychiatry
1984;47:761.

2 Findlay G. J Neurol Neurosurg Psychiatry
1987;50: 15 1.

VERTEBRAL BODY COLLAPSE: ANTERIOR
DECOMPRESSION AND STABILISATION
A Moore, D Uttley, London
Evidence has accumulated which indicates
that laminectomy with or without radio-
therapy is an unsatisfactory mode of treat-
ment for spinal cord compression of
malignant aetiology. Success is limited and
there is a high risk of adverse neurological
developments. This is especially true when
there is anterior vertebral collapse. A series
of 26 cases (aged 13-79 years) was described
in which anterior decompression was fol-
lowed by stabilisation as a single stage pro-
cedure in the treatment of the neurological
syndromes due to extradural cord com-
pression (cervical 9, thoracic 12, lumbar 5).
A variety of techniques were used to replace
the excised vertebral body including two
types of prosthesis created for this purpose.
Of the patients who were not ambulant at
the time of surgery, 62% became so post-
operatively. Of those with intractable pain,
71% were pain free after surgery. Neu-
rological deterioration did not occur in any
of the patients. Post-operative mortality was
31%. A variety of techniques had been used
including bone (10), plastic implant (12),
metal implant (2) and methylmethacrylate
(2). The authors recommended the technique
for the management of cord compression
due to vertebral body collapse with good
prospects of restoring the ability to walk fol-
lowing early immobilisation and a negligible
risk of additional neurological deterioration.
The problem of the management of multiple
body involvement which was not suspected
on pre-operative radiology was discussed.

POSTERIOR DECOMPRESSION AND
STABILISATION USING THE HARTSHILL
RECTANGLE IN MALIGNANT SPINAL CORD
COMPRESSION WITH ANTERIOR VERTEBRAL
COLLAPSE: AN ALTERNATIVE?
RW Gullan, London
In contrast to the previous paper which
favoured an anterior approach, the author
presented the results of wide posterior
decompression and interlaminar stabilis-
ation using the Hartshill system in eight
patients aged between 44 and 70 years with
malignant spinal cord compression and
greater than 50% vertebral body collapse.
All patients had been treated by dexa- '
methasone, radiotherapy and chemother-
apy. Three patients had single vertebral
body collapse, three had collapse of two
bodies and two had significant involvement
of three vertebral bodies. All were para-
paretic pre-operatively and only one patient
was still ambulant. None suffered functional
deterioration as a result of the surgery whilst
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six felt some improvement and three became
ambulant. Severe pre-operative pain,
present in six patients, was markedly
reduced in five. Continence was regained in
three out of five patients with impaired
sphincter function. Post-operative radio-
therapy was given where appropriate.
Follow-up suggested that no patient devel-
oped significant spinal instability. Complic-
ations included wound dehiscence (2),
haematoma formation (2), and respiratory
problems (1). The length of wound required
together with the dangers of passing sub-
laminar wires was discussed together with
the relative risks of anterior versus posterior
approaches in the presence of vertebral body
collapse.

ARTIFICIAL INTELLIGENCE IN THE DIAGNOSIS
OF LOW BACK PAIN AND SCIATICA
B Mathew, D Norris, D Hendry, G Waddell,
Bristol & Glasgow
In a prospective trial of200 patients with low
back pain or sciatica, the diagnostic per-
formance of a computer was compared with
that ofa clinician in the differential diagnosis
of low back disorders. The computer
employed a newly developed expert system
which had many advantages over the older
and commoner probability systems and the
more recent rule based methods of comput-
erised diagnosis. Sets of data relating to
simple back pain, root pain, pathology and
abnormal illness behaviour were used in 100
patients to create the system and then its
relative performance compared with that of
clinicians in another 100 patients. The
results indicated that artificial intelligence
techniques could be used for the differential
diagnosis of low back disorders, could
outperform clinicians and may be used
to develop better methods of human
differential diagnosis.

A COMPARISON OF LONG-TERM IN-DWELLING

INTRATHECAL AND EPIDURAL CATHETERS IN

THE MANAGEMENT OF TERMINAL CANCER PAIN

M Powell, M Bowen Wright, London
Two groups of patients were reported, both
with severe pain from extensive local or

metastatic cancer, resistant to oral or sub-
cutaneous opiates. The first group of seven
was treated with long-term high lumbar
epidural catheters brought to the surface via

sub-cutaneous tunnels, the second group of
six patients was treated with intrathecal
catheters to 3 5 ml sub-cutaneous reservoirs
over the anterior lower ribs. Both received
intermittent injections of analgesics, mainly
diamorphine and morphine, but in the epi-
dural group, fentanyl was used on one occa-
sion and clonidine proved useful as a second

line drug in two patients following failure of
opiate response. In the epidural group there
were no complications other than failure of
response or the catheter falling out. Three
went home, the longest survival being 3
months. In the intrathecal group, good pain
relief was obtained in all six, three went
home but two, with colostomies, developed
skin-commensal meningitis. A third had to
have a reservoir replaced at 10 weeks
because of leakage but survived a further 9
weeks relatively pain free. In conclusion the
epidural catheter is safer with greater ver-

satility, but the intrathecal catheter gives
better relief and is useful in the short-term
hospital setting. Some difficulties had been
encountered with replenishments of the sub-
cutaneous reservoirs in the community.

PROPHYLACTIC ANTIBIOTIC COVER FOR

ELECTIVE NEUROSURGICAL OPERATION

MRR Bullock, Glasgow
A prospectively randomised trial using three
doses of perioperative pipracillin (35 mg/kg
at the time of induction and 6 hours and 12
hours post-operatively) or placebo for elec-
tive neurosurgical procedures were carried
out in the regional neurosurgical referral
unit for the University of Natal, South
Africa. Four hundred and sixty two patients
were entered into the trial ofwhom 361 were

suitable for analysis (177 pipracillin and 184
placebo) with 53 exclusions. The end-points
were discharge of pus from the wound, or

meningitis confirmed on lumbar puncture.
Age, sex, length of hospital stay, operative
time and incidence of drainage were all very

similar. Patients were broken down to three
major groups, those undergoing crani-
otomy, spinal procedures and ventriculo-
peritoneal shunting. The total sepsis rate in
the placebo group was 7% and 2% in the
pipracillin group (p < 0-05 Fisher exact
test). None of the subgroups were statisti-
cally significantly different with the main
difference being in the craniotomy group.

The high rate of sepsis and placebo group

may reflect the pattern of referral ofpatients.

NON-INVASIVE MEASUREMENT OF
INTRACRANIAL PRESSURE BY TYMPANIC
MEMBRANE DISPLACEMENT
A Reid, RJ Marchbanks, AM Martin,
JD Pickard, D Bateman, AP Brightwell,
Southampton
Intracranial pressure (ICP) is normally
transmitted to the perilymph of the cochlea
via the cochlear aqueduct, if patent. It is
possible to measure indirectly the peri-
lymphatic pressure using the non-invasive
tympanic membrane displacement (TMD)
technique and, in a preliminary study,1
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TMD changed with falling ICP following
shunting. The study has been extended to 57
patients (5-77 years old) with hydro-
cephalus, benign intracranial hypertension
(BIH), intracranial tumours, subarachnoid
haemorrhage and head injuries. The most
consistent results were obtained in young
patients with hydrocephalus and BIH. How-
ever, the technique is not useful where the
cochlear aqueduct is not patent, as in the
elderly, or where the stapedial reflex is
absent as a result of middle ear/brainstem
dysfunction. The authors suggested that the
TMD technique may provide a useful non-
invasive method for serial assessment of ICP
in young patients with hydrocephalus or
BIH.

Reference

I Marchbanks RJ, Reid A et al. Br J. Audiol.
1987;21:127-30.

TRAUMATIC INTRAVENTRICULAR
HAEMORRHAGE IN ADULTS: A PROPOSED
MECHANISM OF PATHOGENESIS
M Christie, P Marks, M Liddington,
Cambridge
Traumatic intraventricular haemorrhage
was diagnosed rarely prior to the advent of
computerised tomography and carried a
poor prognosis. The authors suggested on
the basis of CT scanning that the incidence
of intraventricular blood was 2-3% and that
the outlook was not as uniformly gloomy as
the previous literature had suggested. Six of
their seven patients had made a good
recovery or were moderately disabled on the
Glasgow outcome scale. The paradox might
be explained by the ability ofCT scanning to
distinguish between two types of intra-
ventricular haemorrhage that which was an
extension of an intracerebral haemorrhage
and carried a bad prognosis and intra-
ventricular haemorrhage alone. In this latter
group the authors noted that three of their
patients had had definite hypoxic episodes
with the possibility of hypoxia in a further
three patients. By analogy with work in bea-
gle puppies where intraventricular hae-
morrhage could be produced by a
combination of hypoxia, ischaemia and
venous congestion in the subependymal
veins of the ventricular wall and subsequent
venous bleeding, the authors proposed that
traumatic intraventricular haemorrhage in
adults was the result of minor vascular
damage produced by the initial impact
which is subsequently aggravated by a
period of ventilatory insufficiency. This
resulted in venous congestion of the sub-
ependymal veins which then prolonged the
bleeding. In the last century, Tardieu
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described petechial haemorrhages in the
conjunctive and brain after death by asphyx-
iation, but frank intraventricular haemor-
rhage does not seem to be an associated
morbid change in asphyxiation unless there
is an associated head injury. The authors
suggested that the cortical and subcortical
punctate haemorrhages seen in a number of
their cases might represent a similar though
florid manifestation ofthe changes described
by Tardieu. This novel hypothesis provoked
considerable discussion particularly with
reference to the relative incidence of hypoxic
episodes following head injury and petechial
haemorrhages without any intraventricular
haemorrhages.

CARTILAGINOUS TUMOURS OF THE PETROUS
APEX: SOMETHING IN THE WATER?
K Seex, SV Rehman, F Nath, Middles-
borough
Primary intracranial cartilaginous tumours
are rare, making up 0-16% of all intracranial
neoplasms. During the year 1986-87 three
such cases with tumour originating at the
petrous apex, were seen and treated in Mid-
dlesborough: two chondromas and one
chondrosarcoma. All three presented with a
long history (18 months to 5 years) and in
each case the initial presenting complaint
had been of isolated cranial nerve deficits.
Initial CT scan in all three patients was
thought to be normal. Only after
progression of the clinical signs was further
investigation carried out. Diagnosis rested
on calcification seen in two tumours, in the
third a high dose infusion of contrast was
needed to reveal the lesion (chondroma). All
three underwent successful surgical excision.
Previous reports have suggested that these
tumours enhance poorly. Patients with
progressive isolated cranial nerve lesions and
negative CT may require follow-up CT with
high dose intravenous contrast infusion to
avoid misdiagnosing these rare but treatable
lesions. For three such rare lesions to present
in a small neurosurgical unit in one year is
surprising; perhaps, the authors suggested, it
is due to "something in the water".

AN ASSESSMENT OF CONTINUOUS MEASUREMENT
OF JUGULAR VENOUS BULB OXYGEN IN NEURO
INTENSIVE CARE
R Garlick, A Crockard, London
Cerebral metabolism may be altered in head
injury or other causes of raised intracranial
pressure. Attempts have been made in the
past to correlate outcome with isolated mea-
surements ofcerebral blood flow and oxygen
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uptake across the brain. The results have
varied widely because of rapid changes in
cerebral metabolism or inaccuracy of the
measurements. Ventilation or other therapy
might alter metabolism, so continuous oxy-
gen uptake by the brain would be a useful
objective assessment of efficacy. By contrast
isolated cerebral metabolic rates for oxygen
(CMRO2) have not been helpful in this
situation. A flexible fibreoptic device with
catheter attached (Oximetrix) was placed in
the jugular bulb of 14 patients for 1 to 3 days
to assess reproducibility of results and cor-
relate changes with therapy. There have been
no serious complications associated with the
device, which measures oxygen availability.
The coaxial catheter allowed blood sampling
to check the fibreoptic reading and convert
readings into oxygen content. Oxygen
availability was not constant and altered
with a variety of factors, especially level of
sedation. There were rapid changes in
jugular oxygen which were synchronous
with "B" waves. During epileptic seizures
there was a rapid increase in oxygen avail-
ability. These later facts are presumably due
to rapid blood flow changes while the reduc-
tion with sedation and anaesthesia could be
explained by cerebral metabolic depression.
There are technical factors which must be
taken into account: head position, relative
oxygenation in both jugular bulb and the
effect ofcontamination from the veins drain-
ing facial muscles. The method was com-
mended by the authors in the intensive care
situation.

UNUSUAL CRANIAL EPIDERMOID CYSTS
PS Dias, PL May, J Jakubowski, Sheffield
The presentation and management of four
unusually sited epidermoids were discussed.
Two patients had giant intra-diploic cysts
causing neurological symptoms and signs.
The third patient had a medium sized intra-
diploic epidermoid placed in the lateral wall
of the orbit. The fourth patient had a mas-
sive cyst arising from the frontal sinus with
intracranial extradural extension causing a
frontal lobe syndrome. Apart from its giant
size, an interesting feature was the
involvement of the frontal sinus analogous
to aural cholesteatomas arising in the mas-
toids. Are aural cholesteatomas all pseudo-
tumours and really granulomas subsequent
to long standing infection or as Cushing pos-
tulated are they true epidermoid tumours, as
discussed in the previous paper by Symon et
al. from London?

LATE STROKE RISK FOLLOWING CAROTID
ENDARTERECTOMY PROCEDURES IN
SYMPTOMATIC PATIENTS
DA Turner, Minneapolis
A series of 235 male patients were followed
for a mean interval of45 months after under-
going a carotid endarterectomy procedure
for ipsilateral anterior circulation symp-
toms. End-points of stroke and/or death
were tabulated using a life table approach,
and stroke risk was calculated as a function
of time after surgery. The long-term out-
come was not significantly different between
the three symptomatic groups of amaurosis
fugax, transient ischaemic attack and prior
ischaemic stroke, to eight years. The stroke
risk per year averaged 16% for events
ipsilateral to the surgery and 0-4% for events
in other cerebral distributions. The overall
yearly stroke risk of 2% did not significantly
change as a function of time though the
trend was a decrease in risk. The life-table
outcome showed that a predicted medical
risk of 3% strokes per year would match the
surgical patients at 5 years. Thus, patients
exposed to a medical stroke risk greater than
5% per year should show an improved out-
come with surgery.

INITIAL EXPERIENCE WITH ECHOPLANAR
MAGNETIC RESONANCE IMAGING (EPI)
J Firth, P Mansfield, R Coupland, BS
Worthington, Nottingham
Mansfield et al. first defined the potential of
magnetic resonance imaging in man in 1973.
Since then many modalities have been devel-
oped, and already have had as great an
impact on neurosurgical practice as the
introduction ofCT. One of the drawbacks of
the technique is the time taken for each indi-
vidual patient study. Echoplanar imaging
has among its several advantages the ability
to scan in the very short period of 70 ms,
enabling average or processed images to be
produced in seconds rather than minutes, as
in conventional studies. It provides the
possibility of a further major step forward in
patient investigation. EPI was challenged
with a series of patients representing six
major pathological entities: tumour, vascu-
lar disease, hydrocephalus, infection, head
injury and epilepsy. Though still in an early
stage of development, significant results
were obtained and their relevance to the
development of MR scanning in neuro-
surgical practice was discussed.

FLOW DEPENDENT MAGNETIC RESONANCE
IMAGING IN THE ASSESSMENT AND
MANAGEMENT OF GIANT INTRACRANIAL
ANEURYSMS
HDT O'Donnell, DT Hope, T Jaspan, BS
Worthington, Nottingham
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Twenty patients (16 women, 4 men; aged
34-81 years) with a giant intracranial
aneurysm were examined by combined CT
and MRI imaging, including one or more
flow dependent, even echo rephasing (EER)
or "angio-sequences". Cerebral angio-
graphy was carried out in nine patients, in
one case on three occasions. There were 15
anterior circulation and five posterior circu-
lation giant aneurysms (10 right internal,
one left internal carotid, three left middle
cerebral, one right middle cerebral, four
basilar and one posterior inferior cerebellar
aneurysms). The anterior circulation
aneurysms had presented with a combina-
tion of mass lesion, subarachnoid hae-
morrhage, headache, thromboembolic
phenonema, and epilepsy; in the posterior

,circulation group with mass lesion, sub-
arachnoid haemorrhage, headache and
hydrocephalus. Scanning was carried out in
three plans using inversion recovery and T2
weighted spin-echo sequences. On both these
sequences blood flow within a certain veloc-
ity range appears as a signal void. Thus rap-
idly flowing blood through a patent section
,of an aneurysmal lumen appears as an area
of signal void on MR images. Conversely,
slowly flowing blood within a patent section
of an aneurysmal lumen may show high sig-
nal if flow is very slow or low signal if the
flow is intermediate. Thus haematomas
within the aneurysm will appear as an area
of high or low signal depending on its age
and consistency. The vessel from which an

aneurysm arises also shows a signal void as

,it approaches the giant aneurysm, permitting
probable identification of the parent vessel
without invariable recourse to cerebral
angiography. Six of the 20 patients came to
surgery. Three had internal carotid artery
ligation in the neck which resulted in throm-
bosis ofthe intracranial aneurysms. Clipping
of a fragile giant left internal carotid artery
,aneurysm which ruptured intra-operatively
resulted in massive cerebral infarction and
subsequent demise. The left middle cerebral
artery aneurysm and a posterior inferior
cerebral artery aneurysm were successfully
clipped with good outcome. Hence, of the 20
patients followed for 3 months to 3 years,
two died, one after operation and one with a

Ogiant ectatic basilar aneurysm died without
treatment. The authors suggested that mag-
netic resonance imaging might facilitate
management-where the patients were

symptomatic with little evidence of throm-
bosis then operation was indicated. Where
patients were either symptomatic with much
thrombosis or asymptomatic then MRI
could be used to follow the patients to see if
spontaneous thrombosis occurred. The

effect of such thrombosis on subsequent re-
bleeding rates remain to be determined.

CT TUMOUR-LIKE ASPECTS OF
NEUROCYTICERCOSIS: REPORT ON TWO CASES
A Rocha Melo, L Monteiro, L Carneiro, A
Pires, Oporto, Portugal
The diagnosis of neurocysticercosis (NCC)
has been considerably facilitated by CT
scanning particularly in areas where the con-
dition in endemic-the images are typical in
more than 90% of cases. Neurocysticercosis
still occurs in Central and Southern Europe
sporadically but may be more endemic in
Portugal (Monteiro L, Coelho T, Stolker A.
Presse Med. 1987;16:964). Since 1983 some
150 cases have been diagnosed during CT
and two unusual cases were presented. Both
presented with intracranial hypertension
and focal signs but the combination of CT
scan and ELISA analysis of the cerebro-
spinal fluid permitted specific treatment to
be instituted.

STEPS TOWARDS COST-BENEFIT ANALYSIS OF
REGIONAL NEUROSURGICAL CARE
JD Pickard, S Bailey, H Sanderson, South-
ampton
What resources are required to manage
patients with neurosurgical conditions in a
Region and which need to be under direct
neurosurgical control? What are the costs of
running a Regional Neurosurgical Unit and
how do such costs relate to outcome follow-
ing intervention? In preparation for budget-
ary devolution, the Wessex Regional Health
Authority and the Department of Account-
ing, University of Southampton, arranged
for a detailed analysis of the costs of the
Wessex Neurological Centre for 1983-84.'
To complement that study, the outcome at
six months of the 1,269 Neurosurgical
admissions for 1984 drawn from a popu-
lation of 2-7 million has been determined.
The Glasgow Outcome Scale was used to
assess patients with intracranial pathology
and adapted where necessary, for patients
with, for example, hydrocephalus, pituitary
tumours and spinal problems (mobility and
pain). The probable outcome, if there had
been no intervention, has been estimated
and the difference between actual and
expected outcome related to length of stay
and cost of in-patient care. Hence, it has
been possible to estimate both the cost of
managing a neurosurgical patient and the
cost of saving life and preventing severe

disability. Contrary to popular mythology,
neurosurgical care is not expensive and
much more cost-effective than various

465

cancer screening programmes for example.

Reference

I Rees M. The costs of the Cardiothoracic and
Neurological Units in Southampton General
Hospital, 1985.

RISK SCORE AND TIMING FOR ELECTIVE
ANEURYSM SURGERY
RP Sengupta, Newcastle
In spite of excellent progress in aneurysm
surgery in recent years, the overall outcome
of aneurysmal subarachnoid haemorrhage
(SAH) has remained poor. Amongst various
causes, recurrent bleeding and progressive
neurological deterioration from the initial
haemorrhage contribute significantly to the
poor management outcome. Some advocate
early surgery while others prefer to wait to
allow the brain to recover from the initial
insult. The author believes that this contro-
versy is unnecessary and unwise since in
"appropriate" circumstances early surgery
may not only save some patients from recur-
rent haemorrhage but it may also preempt
the onset of cerebral ischaemia. It is there-
fore necessary to identify those patients who
will benefit from early surgery. The author
has analysed a personal series of 703 patients
with aneurysmal SAH in relation to various
risk factors. These include state of mental
alertness, vasospasm, anomalies of the
Circle of Willis, technical aspect of the
aneurysm determining the extent of surgical
manipulation required, age of the patient,
associated medical condition and CT
finding. Computer analysis was used to iden-
tify the significance of the various risk fac-
tors. Taking account of these and the
surgical outcome, the author suggested that
a scale of Risk Scores from 0-100 be used for
consideration of timing for elective
aneurysm surgery (unpublished report).

HLA ANTIGENS AND SUBARACHNOID
HAEMORRHAGE
RH Lye, S Sheldon, D Brown, N Antoun,
PA Dyer, Manchester
The cause of non-haemorrhagic neuro-
logical deterioration (NHD) following sub-
arachnoid haemorrhage (SAH) is unknown
but genetic factors and the immune system
may be involved. This pilot study
investigated the possible role of the histo-
compatibility antigens HLA-A, -B, and -DR
in the aetiology of NHD. Frequencies of
HLA antigens were similar amongst 51
patients with SAH compared with a control
group. However, correlation with outcome
revealed the presence ofHLA-B7 in 5 of nine
patients who died from NHD or recurrent
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haemorrhage (RH) compared with 10 of the
42 survivors (p = 0-07, Fishers Exact Test).
The antigen HLA-DR3 may be "protec-
tive": it was deleted in only one of the 12
patients experiencing NHD compared with
13 of 36 patients without NHD (p = 0 08).
Furthermore, when 17 patients who sur-
vived with major deficit or who died from
NHD or RH were compared with the 34
survivors free from such complications, a
higher proportion of HLA-DR3 positive
individuals was found amongst the latter
(2/17 compared with 13/34 respectively;
p = 005). These preliminary results pro-
voked considerable discussion.

THE INTERHEMISPHERIC APPROACH TO
ANTERIOR ARTERY COMMUNICATING ARTERY
ANEURYSMS
MM Sharr, G Neil-Dwyer, London
Forty-two patients with 44 anterior commu-
nicating artery aneurysms were treated by an
interhemispheric approach as a method of
direct attack. There were 27 males and 15
females, the age range being 18-66 with a
mean of 47 years. Admission grading and
grading at surgery were similar, the majority
being I-II, with seven patients being III at
surgery. CT scanning was abnormal in 27
patients; changes compatible with anterior
communicating artery aneurysmal haemor-
rhage were present in 18 patients. Angio-
graphy demonstrated aneurysms varying in
size from 5mm to 2cm (mean 8-5 mm); 12
aneurysms were noted to be essentially
directed upwards, 13 essentially laterally,
and 19 essentially forwards. There was one
patient with a giant aneurysm. The technical
aspects of the surgery were presented
together with the results. Considerable
discussion about the relative merits of the
various surgical approaches to anterior
communicating aneurysms was provoked.

INTRACEREBRAL HAEMORRHAGE DUE TO
ANEURYSM RUPTURE
FJ Verhoeven, JL Schonberger, F Marguth,
Munich
The continuing controversy over manage-
ment of intracerebral haematoma following
aneurysmal rupture, particularly in the early
stages, had prompted the authors to review
their experience with 34 patients studied
retrospectively (26 females, 8 males; mean
age 52 years). Only lateral haematomas were
considered. Angiography in 32 patients

revealed 28 middle cerebral and six internal
catorid aneurysms. In summary, the results
suggested that where the patients were
admitted in deep coma and signs of tentorial
herniation then with or without surgery the
results were uniformly bad either in terms of
mortality or severe morbidity. Nineteen
patients without herniation (15 operated in
the acute stage and four electively) survived.
Four made good recoveries, 14 were mod-
erately disabled and one was left severely
disabled. Review of the CT scans demon-
strated that only five patients had a
significant accompanying subarachnoid hae-
morrhage and the authors concluded that
the mass effect of the intracerebral hae-
matoma was the most important prognostic
factor particularly if the midline shift was
greater than 10mm. The authors suggested
that patients with unilateral herniation could
be saved provided they were operated on
early but with a considerable attendant risk
of severe cerebral ischaemia.

CORTICAL LESIONS FOLLOWING A
SUBARACHNOID HAEMORRHAGE
R Doshi, G Neil-Dwyer, London
In attempting to unravel the complex patho-
physiology ofcerebral vasospasm most stud-
ies have focused on the major cerebral
arteries and a variety of factors that may be
involved in the production and maintenance
of arterial narrowing. Scant attention has
been paid to the effect of subarachnoid hae-
morrhage (SAH) on the cerebral cortex. In
46 consecutive post-mortems of patients
who had died following a SAH a detailed
histological examination of the brain was
performed with particular attention to the
cortex and hypothalamus. A control group
of 35 patients' brains whose deaths were due
to myocardial infarct (4), raised intracranial
pressure (12), malignant pheochromo-
cytoma (1), ruptured aortic aneurysms (2),
dissection of the arch of the aorta (1) and
carcinomatosis (5) were also examined in a
similar way. At the time of their necropsy
information on the patients' age, sex, clinical
grade on admission, CT scan, angiographic
appearance, blood pressure recordings,
operative data, time and reason for their
deaths was obtained. Histologically the cor-
tical lesions varied considerably in size and
shape; there were patchy, irregular bilateral
areas showing shrunken nerve cells, marked
increase in perineuronal space and peri-
vascular haemorrhages representing early

ischaemic changes, clearly infarcted foci of
fat granule cells amounting to micro-
infarctions. Hypothalamic lesions have
already been described.1 There were
significant relationships between the cortical
and hypothalamic lesions, blood pressure
and type of death. The precise pathogenesis
of these lesions requires further elucidation.
Reference

I Doshi R, Neil-Dwyer G. J. Neurosurg.
1980;52:295-301.

COGNITIVE STATUS AND QUALITY OF LIFE ONE
YEAR AFTER SUBARACHNOID HAEMORRHAGE
P McKenna, J Willison, D Lowe, G Neil-
Dwyer, MM Sharr, London
The results of morbidity studies on patients
after subarachnoid haemorrhage (SAH)
have become increasingly discouraging. The
cumulative message from these
investigations is that the quality of life is
poor, an observation which appears to be
more apparent the more thorough the
assessments. However, the interim findings
of our present research are not consistent
with these conclusions. One hundred,
patients with a diagnosis of SAH have been
included in a continuing prospective study at
the Brook Hospital. Assessment at dis-
charge, 3 months and 1 year consisted of a
battery of neuropsychological tests, ques-
tionnaires and semi-structured interviews
with the patient and nearest relative. A con-
trol group of 50 patients recovering from
myocardial infarction were also assessed at
discharge and 17 have so far been assessed at4,
one year. The results in 95 patients analysed
to date indicated that by 1 year the majority
of the SAH group showed no evidence of
impaired cognitive functioning or quality of
life following their illness. The authors con-
sidered that one very important reason for
the difference from previous series was that
the latter had been retrospective and relied,
simply on neuropsychological tests without
adequate interviews. Hence, such studies
had taken inadequate account of factors
additional to subarachnoid haemorrhage. A
plea was made that future studies should be
prospective with careful attention to detail
of the methodology. The high incidence of
neuropsychological deficits reported pre-,
viously, particularly after early aneurysm
surgery when compared with this series
where surgery had been performed late
raised a considerable question mark that will
require future study. The debate over early
versus late aneurysm surgery is entering
another phase.
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