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A. PERIPHERAL NERVE AND NEUROPHYSIOLOGY

A.-01

Local Events in Experimental Neuromas

D.W. ZocHoDNE, C. NGUYEN, C. CHENG (Calgary, Alberta)

Background: The local environment of an injured peripheral
nerve trunk may determine the success of regenerative sprout-
ing. In this report we correlate previous findings of CGRP
hyperemia, mast cell accumulation and angiogenesis with neu-
roma development.

Methods: Experimental neuromas were created in the sciatic
nerve of adult male Sprague-Dawley rats by sciatic nerve sec-
tion with resection of the distal nerve and its branches to prevent
regeneration. Methods for analysis of local perfusion, CGRP,
mast cells and microvessels have been described. Further studies
were made of SP content, microvessel size distribution, CGRP
origin and axonal sprouting by light microscopy.

Results: (1) CGRP and SP accumulation accompanied early
(48h) hyperemia in “neuromas” before actual nerve trunk enlarge-
ment or cellular proliferation. CGRP accumulation did not occur
with additional prior proximal nerve section. (2) Later nerve trunk
enlargement and neuroma development accompanied angiogene-
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sis, mast cell proliferation, and the formation of axonal regenera-
tive clusters. (3) Angiogenesis was confirmed with quantitative
analysis of India ink perfused microvessels. Neuromas had rises
in the total number of perfused microvessels, the number of
microvessels of 2-4 and 4-6 micron diameter, and the percentage
of microvessels of 2-4 micron diameter at 7d. New microvessels
were often observed with mast cells and axonal regenerative clus-
ters at 14d splaying apart the layers of the previous perineum.
Conclusions: CGRP accumulation from antegrade axoplas-
mic transport precedes proliferative events in experimental neu-
romas. There is a shared timetable of events with nerve enlarge-
ment, and proliferation of mast cells, new microvessels and
axonal sprouts perhaps from overlapping shared trophic signals.
Supported by MDAC, AHFMR

A-02

The Role of Anti-Py, AB in the Pathogenesis of EAN.

A .F. HaHN, D. LOVGREN, L. WILKIE, (London, Ontario)
J. ARCHELOS, H.P. HARTUNG (Wuerzburg, Germany)
Background /Objective: Recent evidence suggests that P, a
major peripheral myelin protein, may act as autoantigen and
provoke cell-mediated and humoral immune responses in EAN9
(Linnington 1992; Archelos 1993). In this study we examined
the potential synergism of activated CD,+ SP, sensitized
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T lymphocytes and circulating anti-P; AB in adoptive transfer
EAN (Hahn et al, 1993)

Method/Design: AT-EAN was induced in Lewis rats by
intracardiac injection of 2X105 SP,¢ sensitized T lymphoctes.
On day 4 post cell transfer 11 rats were injected systemically
with anti-Py AB (3.5 mg each) whereas control rats received
cells alone. Clinical scores and weights were recorded daily and
the pathology was assessed on day 11 post cell transfer.

Results: Experimental and control animals developed typical
clinical EAN of mild to moderate severity. Clinical scores were
significantly greater (p<0.05) in rats injected with anti-P, AB
and enhanced demyelination and axonal degeneration was
observed in lumbosacral nerve roots and sciatic nerves.

Conclusion: Circulating AB directed towards the extracellu-
lar domaine of Py, myelin protein may be of pathogenetic signifi-
cance in EAN.

A-03

The Effect of Eccentric Contractions on Spastic Muscle

A. VuINovICH , L. ROCHESTER (Auckland, New Zealand)

Background: The purpose of this study was to investigate
changes in the recruitment and excitability of motoneurons after
eccentric contractions in normal subjects and spastic subjects.

Methods: Subjects were seated with the hip in 120° flexion
and the foot at 20° plantarflexion. Hoffmann refiexes (H-reflex)
were elicited using by a constant stimulus using standard
criteria'. Eccentric contractions of the plantarflexors were per-
formed on the KinCom at a velocity of 30° s-! and H-reflexes
were taken before, and after. Mean peak-to-peak H-reflex ampli-
tudes were compared using ANOVA(P<0.01).

Results: The amplitude of the H reflex was significantly
increased following eccentric contractions in those with spastici-
ty while normal subjects showed no change. Preliminary investi-
gations indicate a significant increase in the gain of the monosy-
naptic reflex in those with spasticity.

Conclusions: Presynaptic inhibition has been shown to
decrease with a lesion of the spinal cord although is unaffected in
hemiplegics2. The increase in excitability of the motor pool fol-
lowing eccentric contractions may facilitate the excitatory effect
of descending corticospinal pathways in activating the same
motor pool during the performance of voluntary movement.

1. Hugon, M., In New Developments in Electromyography and
Clinical Neurophysiology (ed. Desmedt, J.E.) Vol 3, 277-293,
Karger, Basel, 1973)

2. Faist, M., Mazevet, D., Dietz, V., Pierrot-Deseilligny, E.,
Presynaptic Inhibition in Spasticity. Brain 2: 220-229, 1994

A-04
Initial and Sinusoidal Vestibulo-ocular Reflex Following
Focal Brainstem Lesions

N. ToruN, J.A. SHARPE (Toronto. Ontario)
Background: Most head movements made under natural

viewing conditions are of high frequency. In order to preserve
clear vision during head motion, the vestibulo-ocular reflex
(VOR) must produce compensatory smooth eye movements
with a short latency and the ratio of eye velocity to head velocity
(VOR gain) must approximate 1.

Methods: We investigated the initial 80 msec of VOR, and
lower frequency steady state sinusoidal VOR (at 0.5, 1.0 and 2.0
Hertz) in 12 patients with focal brainstem lesions, shown by MRI.
Their ocular motor deficits were grouped into four categories: con-
Jjugate gaze palsy, sixth nerve palsy, lateral medullary syndrome
and gaze-evoked nystagmus. Horizontal eye movements were
recorded using a magnetic search coil technique. The VOR was
induced by transient impulsive stimulation to obtain initial VOR;
and by active head shaking for steady-state sine waves. Patients
attained a mean peak head acceleration of 290 deg/sec/sec during
transient impulsive stimulation. Both initial VOR and sinusoidal
VOR were recorded with visual enhancement, and in darkness. We
used a control group of 12 normal volunteer subjects (age range
29-73 years, mean 45, SD 16). Using prediction intervals, we com-
pared the results for each patient to those obtained from the control
group; p<0.05 was considered to be significant.

Results: Initial VOR detected asymmetry that was not
detectable on clinical examination or by sinusoidal VOR. Two
patients with unilateral saccadic palsy had significantly low
VOR gains in both directions in all testing conditions.

Conclusions: The initial VOR is a sensitive test of brainstem
function. It may be impaired in cases where oculocephalic
manoeuvres produce full-range eye movements, as these test the
visually enhanced VOR. It can also be impaired in patients with
brainstem lesions when ocular motor examination does not
reveal supranuclear deficits.

A-05

Functional MRI Investigation of the Generators of the
Transient and Steady State Visual Evoked Potentials

W.J. LoGgaN (Toronto, Ontario), K.K. Kwong, B.R. RoOSEN, V.S.
CAVINESS, JR. (Boston, Massachusetts)

Most clinical studies of visual evoked potentials (VEPSs) eval-
uate the transient VEP to flash or pattern stimuli. The generators
for these have been found in functional imaging experiments to
involve different areas of visual cortex. Steady state flash VEPs
can also be determined and these appear to have somewhat dif-
ferent clinical correlates and neurophysiological characteristics.
Most functional imaging studies of vision have employed steady
state visual stimuli. The present investigation was undertaken to
compare the brain activation produced by steady state flash with
that by transient flash and pattern reversal stimuli.

The visual activation produced by stroboscopic or other flash
stimuli at 10-20 Hz was compared to flash or pattern stimuli at
1-2 Hz in eight adult volunteers. The activation was determined
using a MRI technique which detects blood oxygenation level
changes. A 1.5 T GE MR imager equipped with echoplanar fast
imaging and a head coil were used to obtain multiple slices of
occipital lobe. Activations produced by different stimuli were
compared in the same subject.
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Steady state stimuli often produced stronger activation than
transient flash stimuli. The area of activation was larger and
involved extrastriate regions. It appeared to have a topography
different from transient flash but similar to transient pattern
reversal activation.

These results suggest that steady state flash VEPs have a dif-
ferent generator than transient flash VEPs.

A-06

Motor Evoked Potentials Recorded Directly from the Spinal
Cord Following Transcranial Magnetic Stimulation in
Awake Human Subjects: Direct Evidence that Human
Motor Cortical Excitability does not Change During
Voluntary Contraction

D.A. HouLbpEN, M.L. ScHuwarTz, C.H. TATOR, P. ASHBY, W.
MacKay, M. FazL (Toronto, Ontario)

Background: Muscle responses following transcranial mag-
netic stimulation (TCMS) are facilitated during voluntary mus-
cle contraction. Facilitation is thought to be due to increased
motor cortical excitability and/or increased excitability at the
spinal motoneuron pool but the precise mechanism is not
known.

Methods: Spinal cord evoked potentials (SCEPs) were
recorded from an epidural dorsal column stimulating electrode
at T8 following transcranial magnetic (TCMS) in 4 awake, neu-
rologically intact subjects. Muscle recordings were concomi-
tantly recorded from left biceps, triceps, first dorsal
interosseous, tibialis anterior (TA) and soleus. The magnetic
stimulator coil was positioned for optimal activation of left TA.

Results: At SCEP threshold, TCMS produced a D wave
(direct activation of pyramidal cells) in one subject, a D and first
I wave (I, indirect activation of pyramidal cells) in another sub-
ject and a I wave in the other 2 subjects. Higher TCMS intensi-
ties produced a SCEP with 5 peaks (D, 1, L,, 15, 1) in 3 subjects
and 4 peaks in one subject (absent 1,) and evoked muscle
responses from the upper and lower extremity in all subjects.
One subject performed ankle dorsiflexion (10% maximum out-
put of TA) during TCMS which resulted in facilitation of all
muscle responses without changing the D and I waves of the
SCEP.

Conclusion: TCMS directly activates pyramidal cells. Motor
cortical excitability does not change during facilitation of mus-
cle responses.

A-07

Focal Fiber Loss and Axonal Regeneration is Prominent In
Multifocal Motor Neuropathy with Conduction Block

I. GRANT, G. GRUENER, G. Suarez, W. LiTCcHY, P. Dyck
(Rochester, Minnesota)

Background: Multifocal motor neuropathy with conduction
block (MMN-CB) is characterized by asymmetric limb weak-
ness and atrophy without sensory loss, and electrophysiologic
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conduction block restricted to motor nerve fibers. An autoim-
mune mechanism is postulated. Pathologic data are limited, but
thinly-myelinated fibers, onion bulbs, and inflammation have
been reported. Demyelination is presumed to be the pathologic
substrate of conduction block (CB)

Methods: Five male patients with MMN-CB, mean age 38
years, were studied. Mean duration of illness was 9.8 years.
Surface nerve conduction studies were followed by selective fas-
cicular nerve biopsy (median in three patients, ulnar in two)
with intraoperative localization of CB. Teased fiber, morpholog-
ic (paraffin and plastic sections) and immunohistochemical stud-
ies were performed.

Results: Striking focal myelinated fiber loss and regeneration
were found in two cases, with slight endoneurial perivascular
inflammation in one. Diffuse low-grade axonal de- and regener-
ation were found in the third case. Two cases showed no abnor-
malities. Segmental demyelination was not apparent.

Conclusion: Myelinated fiber loss is prominent and focal in
some cases of MMN-CB, and explains denervation in cases of
long duration. The absence of demyelination is unexpected; pos-
sible causes include tissue sampling or a physiologic mechanism
of CB, e.g. channel blockade.

A-08

Activity-Dependent Changes in Impulse Conduction in a
Focal Nerve Lesion.

T. MILLER (London, Ontario), M. KIERNAN, 1. MOGYROS,
D. BURKE (Sydney, Australia).

Background: Conduction of brief trains of impulses causes
an activity dependent depression in the excitability of axons.
The present study was undertaken to determine whether, in
patients with a focal nerve lesion, the axonal hyper-polarization
produced by conduction of brief trains would result in conduc-
tion block in cutaneous afferents, thus indicating a site of
impaired safety margin for impulse transmission.

Methods: A conditioning train of 10 supramaximal stimuli at
200 Hz was evaluated in 25 patients with focal conduction slow-
ing across the carpal tunnel segment and 25 normal subjects.

Results: There was a significant correlation between the
increase in latency and the severity of the compression neuropa-
thy. In addition, there were similar linear relationships between
the activity-dependent amplitude reduction and the correspond-
ing change in latency for both the patients and the control sub-
jects, indicating that there was no need to invoke additional fac-
tors to those operating in the control subjects to explain the
greater amplitude depression in patients.

Conclusion: The magnitude of amplitude depression can be
explained by temporal dispersion and activity-dependent con-
duction block may play little role as to the cause for the patho-
logically large amplitude depression seen in the patient popula-
tion. The slowing of conduction was more analogous to slowing
produced by acute compression than demyelination.
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A-09

Studies of Sural Nerve Blood Flow in Human Neuropathy

D.W. ZoCHODNE, M. THERIAULT, J. DORT, G. SUTHERLAND
(Calgary, Alberta)

Objective: To measure local in situ blood flow of human
sural nerves in vasculitic neuropathy (VN) and other neu-
ropathies (ON) prior to nerve resection for biopsy.

Background: Techniques for measuring nerve blood flow in
animal models of disease have been employed for several years
but there has been little correlation with human neuropathy.
Laser Doppler flowmetry (LDF) provides a relative RBC flux
signal that correlates with invasive quantitative flow measure-
ments in animal models and does not harm patients or the nerve
sample. A mean LDF value acquired by multiple (8-10) stan-
dardized measurements from sites on the epineurial surface of an
intact exposed human sural nerve prior to biopsy provides quan-
titative RBC flux data that can be compared among patients.

Methods: LDF values were collected in a standardized fash-
ion in conscious human subjects undergoing diagnostic sural
nerve biopsy or a research biopsy for a drug trial in diabetic
neuropathy. Three patients had VN and 30 had ON: unclassified
neuropathies (5), tomaculous neuropathy (1), CIDP (2), mild
diabetic neuropathy (22). VN was diagnosed on the basis of
clinical electrophysiological and histological criteria.

Results: Among ON, LDF measured 155+4 perfusion units
(PU). There were no significant differences in LDF values
among different neuropathies within this group (including dia-
betic subjects). One sural nerve was treated with epineurial
epinephrine before LDF and biopsy: the LDF value was reduced
>2 SD below the ON mean (85 PU). Mean LDF in VN mea-
sured 102+12 PU indicating a significant reduction (p=0.0006)
overall (one of the patients had only a mild reduction: 130 PU).

Conclusions: LDF measurements of human sural nerve blood
flow can provide reliable quantitative RBC flux data provided
signals are acquired in a highly standardized fashion. The tech-
nique is safe and does not impair histological quality. Patients
with VN may have reduced sural nerve blood flow.

Supported by MDAC, AHFMR

A-10

Sex-Influenced Phenotype in a Large Nova Scotian Kindred
with Autosomal Dominant Charcot-Marie-Tooth Disease
(CMT1A)

P.E. NEUMANN, T.J. BENSTEAD S.K. GuprTa, D.L. GUERNSEY
(Halifax, Nova Scotia)

Background: We evaluated 32 individuals with Charcot-
Marie-Tooth (CMT) disease, descendants of an affected Nova
Scotia man born in 1831. Several instances occurred of boys
being more severely affected than their mothers as seen in X-
linked CMT.

Methods: Molecular analysis used Southern blot analysis,
and polymorphic DNA microsatellite markers on chromosomes
X and 17. Nine women and 7 men were available for grading of

reflexes and muscle strength. Analysis of variance for several
parameters was performed grouping for age or gender.

Results: X-linked inheritance was excluded by two cases of
male-to-male transmission and linkage analysis with polymor-
phic DNA markers on the X-chromosome. Southern blot and
microsatellite analysis demonstrated DNA duplication of the
pmp22 locus on chromosome 17 (CMT1A). Men were clinically
more affected for several parameters including Achilles reflex
(p<0.05) and hand interossei strength (p<0.04). Strength
decreased more sharply in men when plotted against age.

Conclusions: This CMTI1A kindred demonstrates a sex-influ-
enced phenotype, with men more severely affected. Over-expres-
sion of the pmp22 gene may be sex-influenced in this instance.
Molecular studies are underway to investigate mechanisms for
this novel sex-influence of an autosomal dominant neuropathy.

A-11

A Novel Frameshift Mutation in Connexin-32 is Associated
with X-Linked Charcot-Marie-Tooth Disease

S.K. Gurta, T.J. BENSTEAD, A. PURDY P.E. NEUMANN,
D.L. Guernsey (Halifax, Nova Scotia)

Background: Molecular analysis was performed on a 49 year
old man with Charcot-Marie-Tooth and a pattern consistent with
X-linked inheritance (CMTX). Point mutations in the gene
encoding a gap junction protein connexin-32 (CX-32) are the
putative cause of CMTX. We wished to determine whether this
patient had a novel or previously reported point mutation.

Methods: The entire CX-32 coding region from the proband
was amplified by polymerase chain reaction and sequenced.

Results: A single discrepancy from the published sequence, a
deletion of a guanosine residue at codon 177 was detected. The
observed deletion and consequent frameshift would result in an
altered coding sequence from codon 178 with a predicted pre-
mature termination of the protein at codon 194. This point muta-
tion has not been previously reported.

Conclusions: Our findings support the view that alterated CX-
32 function through a change in amino acid sequence or truncation
of the protein may lead to a demyelinating peripheral neuropathy.
Direct sequencing of the CX22 gene can confirm the clinical sus-
picion of CMTX. Several point mutations in the CX-22 gene are
associated with CMTX. Molecular analysis of CMTX should be
directed at a search for previously reported or novel mutations.

B. CEREBROVASCULAR DISEASE AND CLINICAL
NEUROGENETICS

B-01

Peak Systolic Velocity and Carotid Stenosis
A.V. ALEXANDROV, D.S. BRrRODIE, A. McLEAN, J. MURPHY, P.
HamiLTon (Toronto, Ontario)

Background: Recent results of the North American
(NASCET) trial of carotid surgery questioned reliability of the
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peak systolic velocity (PSV) criteria for grading the severity of
carotid stenosis and thus in predicting the risk of stroke.

Methods: We prospectively studied 40 consecutive patients
who underwent both color coded duplex ultrasound (ATL HDI
Ultramark-9) and intra-arterial carotid angiography. PSV was
measured with angle correction at the site of the tightest narrow-
ing. Angiograms were evaluated independently of carotid
duplex results using the NASCET and Carotid Stenosis Index
(CS1) methods.

Results: All three variables correlated with each other (0.92,
0.62, 0.67, p<0.0001, Pearson correlation). PSV did not increase
with mild (<30%) carotid stenosis, then increased abruptly in
the moderate and severe groups and decreased to 0 cm/sec near
occlusion. In a stepwise logistic regression model the linear,
quadratic and cubic correlations were found at the significance
level: 0.38, 0.17, 0.22 for NASCET and 0.45, 0.24, 0.03 for CSI,
p<0.01. When normal and occluded vessels were excluded from
the analysis, the exponential increase in stenotic velocities was
found: 0.63 NASCET and 0.86 CSI (p<0.0001 between two
coefficients).

Conclusions: PSV correlates well with the NASCET and CSI
measurements allowing for closer correlation with the latter. The
unsatisfactory correlation of PSV and NASCET measurements
in a multicentre setting could therefore be explained by complex
nature of these correlations and lack of standardized protocol to
interpret the velocity data obtained with different types of equip-
ment.

B-02

Carotid and Vertebral Artery Dissections: A Comparative
Study

J. MAHER (Winnipeg, Manitoba), B.W. Yoon, D.M. PELz,
J.H.W. PExmaAN, C.G. DRAKE, V. HACHINSKI (London, Ontario)

Background: We compared outcome and prognostic factors
in patients with carotid and vertebral artery dissections.

Method: Medical records of patients with cervicocranial dis-
section were reviewed, 50 of whom had follow-up telephone
interviews.

Results: Regarding patients with spontaneous dissections, 22
of 25 patients with carotid artery dissections (SCD) compared to
15 of 29 patients with vertebral artery dissections (SVD) had an
excellent outcome (p=0.007). One of 25 patients with SCD
compared to 20 of 29 patients with SVD had haemorrhagic dis-
sections (p=0.0001). Of patients with haemorrhagic SVD, 4 out
of 5 patients who rebled did poorly, whereas 3 out of 15 who did
not rebleed did poorly (p=0.03). Regarding patients with trau-
matic dissections, 8 of 14 patients with carotid artery dissections
compared to 4 of 6 patients with vertebral artery dissections had
an excellent outcome (p=0.6). Traumatic dissections were not
haemorrhagic, and compared to spontaneous dissections rarely
affected intracranial arteries (p=0.007).

Conclusions: Patients with spontaneous vertebral artery dis-
sections have a significantly greater incidence of haemorrhagic
dissection and a poorer outcome than those with spontaneous
carotid artery dissections. Patients with traumatic carotid and
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vertebral artery dissections tend to have a similar outcome, pos-
sibly as such dissections are almost all extracranial and bland.

B-03

Attenuation of Cerebrovascular Changes in Chronic
Hypertension by Enalapril

S. NAG (Toronto, Ontario)

Our recent studies have demonstrated that mural thickening
of arteriolar walls in chronic hypertension is associated with
increased deposition of extracellular matrix proteins such as
fibronectin, laminin and collagen IV. An additional cerebral
finding in chronic hypertension is the occurrence of multifocal
areas with increased blood-brain barrier permeability to plasma
proteins which may be associated with hypertensive
encephalopathy. The present study was undertaken to determine
which alterations are attenuated by antihypertensive therapy.
Chronic renal hypertension was induced in rats and one group of
hypertensive rats was treated with enalapril (30mg/Kg), an
angiotensin-converting enzyme inhibitor which was added to the
drinking water. Treatment was initiated 2 weeks after the
surgery to induce hypertension and continued for 5 weeks. Rats
were then perfusion-fixed and their brains were removed and
processed for morphological studies. The extracellular matrix
proteins localised by immunohistochemistry were laminin,
fibronectin and collagen 1V. There was increased immunoreac-
tivity for laminin, fibronectin and collagen IV in pial and intrac-
erebral vessels of untreated hypertensive rats. Immunoreactivity
was greatest in vessels in areas with breakdown of the blood-
brain barrier to plasma proteins. Most enalapril-treated hyper-
tensive rats had lower blood pressures as compared to the
untreated hypertensive rats. In addition, immunoreactivity for
the extracellular matrix proteins was similar to the findings in
normotensive controls. Thus treatment with enalapril attenuated
the changes in extracellular matrix proteins that occurs in hyper-
tension.

B-04

“The Use-Dependent Sodium Channel Blocker, Mexiletine
Attenuates CA1 Damage Following Ischemia”

H. LEstuk, P. Stys, K. HEwITT (Ottawa, Ontario)

Sodium overload, and a reversal of the Na*/Ca2* exchanger
may contribute to calcium influx and subsequent cell death fol-
lowing an ischemic insult. We assessed the efficacy of a use-
dependent Na-channel blocker, mexiletine, in preventing CA,
hippocampal damage following stroke.

Methods: Male Sprague Dawley rats (300-450g) anaes-
thetized with sodium pentobarbital (65 mg/kg ip) and artificially
ventilated, underwent transient forebrain ischemia from bilateral
carotid occlusion plus hypotension (blood presure 50mmHg) for
10 minutes. Twenty minutes prior to ischemia, animals received
either mexiletine (80 mg/kg, ip) (n=12) or an equal volume of
normal saline (n=7). Cerebral temperature was maintained at
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37.5 + 0.2 degrees during ischemia, and until full postoperative
recovery. Animals were allowed to recover for 7 days and then
were sacrificed by perfusion fixation under anesthesia. Brains
were removed and standard 7um coronal H&E sections subse-
quently prepared. Neuronal damage was quantified in hippocam-
pal area CA |, expressed as the ratio of dead to total neurons.

Results: Control animals sustained 86+5% (mean + sem)
CA| neuronal injury. Pre-treatment with mexiletine reduced this
significantly (p<0.02, Mann-Whitney U), by almost 50%, to
45+9%. We conclude that Na-channel blockade with mexiletine
is an effective treatment for ischemic neuronal injury. This sug-
gests that Na influx during ischemia is harmful, contributing to
the pathophysiological events mediating cell death.

B-05

Hyperhomocysteinemia - An Independent Risk Factor For
Stroke

R.H. WiLsON, V. MARKLE, (Scarborough, Ontario), D.E.C.
CoLE, (Toronto, Ontario)

Background: The identification of new risk factors for stroke
is an essential part of stroke research because the effectiveness
of the treatment for acute stroke and the secondary prevention of
stroke are both limited.

Method: A case report of a black man, without any risk fac-
tors for vascular disease, who sustained a basilar artery occlu-
sion and despite intensive investigations no abnormal thrombic
tendency was found.

Results: The blood homocysteine level was 52 mol/L (refer-
ence range: 4-19 mol/L). The level returned to normal after folic
acid supplement. Serial transcranial doppler studies indicated
the basilar artery flow returned to normal.

Conclusion: It is concluded that hyperhomocysteinemia is an
independent treatable risk factor for stroke. This will be dis-
cussed. It is suggested that stroke patients who have no vascular
risk factors be tested for this condition. The genetic and nutri-
tional basis for this condition indicates there is a high prevalence
in the population. Thus general population screening may be
helpful to prevent stroke by the prophylactic use of folic acid.

B-06

Susceptibility to Relapsing Progressive Multiple Sclerosis is
Associated with Inheritance of a Gene Linked to the
Variable Region of the T-Cell Receptor Beta Chain Locus

S.S . BeEaLL, M.K. HockERTZ, AND D.W. PaTY (Vancouver,
British Columbia)

Background: The objective of the present research is to test
the hypothesis that susceptibility to relapsing-progressive (RP)
(but not relapsing-remitting (RR)) multiple sclerosis (MS) is
associated with a gene linked to the TcR f chain variable region.
This is especially important because susceptibility to progres-
sive multiple sclerosis in DRw15+ patients may be associated
with the variable region of the TcR B chain locus, but these find-
ings have not been universally reproducible.

Methods and Results: The hypothesis was tested using a con-
tingency table test of patient data and affected family-based con-
trols, control alleles and haplotypes made up of 1) parental
marker alleles and haplotypes not transmitted to the affected
child from 61 simplex families and 2) alleles and haplotypes not
transmitted to the affected child from the unaffected parent in 20
multiplex families collected from British Columbia.
Approximately 3,300 alleles at markers spanning the TcR B
chain complex were segregated through the families containing
probands with the RP or RR form of the disease. The V8-Bam
HI and VB11-Bam H! allele frequencies (p = 0.035 and 0.0l
respectively) in the DRw15* RP (but not RR) MS patients were
significantly different from control frequencies. The V(38-VB11
subhaplotype frequencies in the DRw15* RP MS (but not RR)
patients (p = 0.028) were significantly different from control
frequencies due to an increase of the 2-1 subhaplotype (p =
0.008). The VB7-Bam HI genotype frequencies of the DRw15-
RP MS patients differed from those of RR patients (p = 0.06)
due to a significantly increased frequency of the 1,1 genotype (p
=0.02; RR = 8.0).

Conclusions: Susceptibility to RP MS in DRw15* patients is
associated with a gene located on the 2-1 subhaplotype defined
by the VB8-Bam H1 and VB11-Bam HI alleles of the TcR B
chain complex. Inheritance of the Vf7-Bam HI 1,1 genotype
may confer a relative risk of 8:1 to develop RP MS in DRwl5 -
patients.

B-07

Acetazolamide Responsive Paroxysmal Vestibulocerebellar
Ataxia is Genetically Distinct from the Other Episodic
Ataxia Disorders

J.L. STECKLEY, A.F. HAHN, W.J. KOOPMAN, B. VON BREDERLOW,
G.C. EBERrs, D.E. BuLMmaN (London, Ontario)

Background: Acetazolamide responsive paroxysmal vestibu-
locerebellar ataxia (APVA) is an autosomal dominant disease
characterized by vertigo, nausea, vomiting, and truncal ataxia.

Methods: We have identified two large Canadian kindreds
segregating APVA. One pedigree spans three generations, con-
sisting of 51 people, 10 of whom are affected. The second pedi-
gree consists of 186 members, spanning six generations, of
which DNA has been obtained for 86 individuals. Short tandem
repeat polymorphisms (STRPs) tightly linked to candidate dis-
ease gene regions were analyzed with two-point linkage analysis
using version 5.1 of the LINKAGE computer programs.

Results: Though APVA is currently included with the autoso-
mal dominant paroxysmal ataxias under a single diagnostic
heading (MIM: 108500), the analysis of STRPs in both pedi-
grees reveals that APVA is genetically distinct from acetazo-
lamide responsive hereditary paroxysmal cerebellar ataxia
(APCA), mapped to chromosome 19p. We have also excluded
APVA from loci linked to episodic ataxia with myokymia on
chromosome 12p. A voltage gated sodium channel gene on
chromosome 12q13, SCN8A, that has been suggested as a can-
didate gene for inherited episodic neurodegenerative disease has
also been excluded from APVA.
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Conclusions: APVA is genetically distinct from other episod-
ic autosomal dominant ataxias which have been linked. We are
currently conducting a genome wide screen in order to map the
APVA gene.

B-08

Localization of the Gene for Acetazolamide Responsive
Paroxysmal Cerebellar Ataxia to a 4.5 Mb Region of
Chromosome 19

D.E. BuLMAN, B. vON BREDERLOW, A.F. HAHN, W.J. KOOPMAN,
G.C. EBERs (London, Ontario)

Background: Acetazolamide responsive hereditary paroxys-
mal cerebellar ataxia (APCA) is a rare autosomal dominant dis-
order characterized by attacks of cerebellar ataxia and dysarthria
with normal or near normal neurologic function between
attacks.

Methods: A genome-wide search using polymorphic di- and
tri-nucleotide repeats was initiated and the APCA locus was
found to be linked to the short arm of chromosome 19 in two
large kindreds.

Results: The microsatellite marker UT705 was found to be
linked to the APCA locus with two point analysis yielding a
maximum lod score of 8.20 at 4. =0.000 in a 5 generation
pedigree. Linkage to this region was confirmed in a second kin-
dred. The cumulative lod score was 10.57 at g....=0.000. A
physical map of the APCA region spans approximately 4.5 Mb
of chromosome 19p13.2. This is the same region of chromo-
some 19 where familial hemiplegic migraine (FMH) has been
mapped.

Conclusions: We are actively searching for additional fami-
lies with this disorder in order to further refine the position of
the gene. In addition, we are currently screening a yeast artifi-
cial chromosome contig of this region for expressed sequences
in order to identify candidate genes. Both APCA and FHM
patients will be screened for mutations.

B-09

Familial Muscle Hypertrophy with Cramps. A Novel
Disorder Linked to the Ryanodine Receptor

M.J. STRONG, D.E. BuLMAN (London, Ontario)

Background: We have observed the occurrence of muscle
hypertrophy with cramps in four generations of a single family.

Methods: A 46 year old female presented with a 5 year histo-
ry of muscle hypertrophy and cramps that onset asymmetrically
in the lower limbs and progressed to involve all limbs, the inter-
costal musculature and facial muscles. Cramps were induced by
exertion, but not by cold, glucose or alcohol exposure. Between
episodes of cramping, a low grade myalgia persisted. Strength
was normal on initial exertion, but fatigued thereafter. An
increase in bulk of all muscle groups was observed without fas-
ciculations or myotonia. Extraocular movements and deep ten-
don reflexes were normal. The cramps were virtually abolished
by dantrolene but not by quinine, tocainamide, verapamil, alpra-
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zolam and mexilitene. A son, aged 24, had prominent calf mus-
cles as an infant and thereafter generalized muscle hypertrophy.
His daughter has had prominent lower limb muscuiature from
birth. The proband’s mother, aged 76, has suffered long-stand-
ing calf hypertrophy with cramping.

Results: Creatine kinase levels have been repeatedly normal
in the proband, as have been EMG studies during episodes of
cramping. A modified barium swallow, obtained for dysphagia,
showed a delay in the initiation of pharyngeal peristalsis.
Muscle biopsies from clinicaily involved muscles were normal,
including routine histochemistry, electron microscopy,
myophosphorylase and mitochondrial staining. Topical NMR
spectroscopy demonstrated a prolonged post-exercise acidosis.
Linkage analysis is consistent with this disorder being linked to
the ryanodine receptor. Further affected members are being
studied.

Conclusions: Familial muscle hypertrophy with cramps is a
novel autosomal dominant neuromuscular disorder with dantro-
lene-responsive muscle cramps and linkage to the ryanodine
receptor.

B-10

A New Familial Syndrome: Congenital Cataract with Late
Onset Dementia and Psychosis

A.J. Hupson AND D.G. Munoz, (London, Ontario)

Background: Two generations of a French-Canadian family
with cataract and late onset dementia/psychosis are described.
However, only a single member of the first generation appears to
have had the disorder whereas 6 of 11 of her progeny were
affected. Hence, the disorder is probably inherited as autosomal
recessive through a consanguineous marriage. Additional to
blindness and dementia some affected members had, to different
degrees, mild to moderate mental retardation, dysphagia, move-
ment disorder (ranging from tremor to choreiform movements)
and irritable bowel.

Results: The pathological findings were restricted to the cen-
tral nervous system and consisted of microencephaly (brain
weight 980 g), and selective severe atrophy of the hippocampal
dentate gyri. The remaining dentate granular cells expressed
cytoplasmic ubiquitin, but no argyrophilic deposits of any kind
were present anywhere in the brain. Additional findings consist-
ed of rare neostriatal bullous neurons, resembling Opalski cells,
and mild degeneration of the substantia nigra associated with
neither Lewy bodies nor neurofibrillary tangles. The microen-
cephaly must be attributed to hypoplasia, since there was no evi-
dence of cortical or basal ganglionic gliosis.

Conclusions: The association of hereditary congenital
cataracts, cerebral hypoplasia and selective degeneration of the
dentate constitute a unique, previously undescribed disease enti-
ty, which raises the possibility of alterations in proteins shared
by brain and lens, such as the crystallins.
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B-11

Adult Niemann - Pick Disease with Cerebellar Degeneration,
Dementia, Polyneuropathy and Normal Cholesterol
Metabolism

R.H. WILSON, (Scarborough, Ontario), J. BiLBao (Toronto,
Ontario)

Background: The development of knowledge about the cause
of Niemann - Pick disease has evolved by first identifying dif-
ferent clinical varieties of this condition and then attempting to
define their specific metabolic defect.

Method: A description of a brother and sister with hep-
atosplenomegaly who developed a global cerebellar disturbance
in their 2nd decade and were followed for 15 years. Their sphin-
gomyelin level, sphingomyelinase activity and cholesterol ester
formation were tested using cultured skin fibroblasts. MRI of
the brain, nerve conduction tests and sural nerve biopsies were
performed.

Results: There was an accumulation of sphingomyelin, the
sphingomyelinase activity was absent, and cholesterol ester for-
mation was normal. Both patients had a severe demyelinating
neuropathy and severe generalized cerebellar atrophy. The sister
is in her 6th decade. The brother died in his 5th decade.

Conclusion: The purpose of this paper is to expand the clini-
cal knowledge of the adult form of Niemann - Pick disease.
These two cases had a severe demyelinating polyneuropathy not
described in present classifications. The absence of a supranu-
clear gaze palsy, the normal cholesterol metabolism and the
more prolonged course would suggest that this is a separate sub-
type of adult Niemann - Pick disease.

C. PEDIATRIC NEUROLOGY

C-01

Neonatal Sinovenous Thrombosis and Arterial Ischemic
Stroke: Prospective Study of Clinical and Radiographic
Features

G.A. DEVEBER, M. ApAamMs (Hamilton, Ontario) on behalf of the
Canadian Pediatric Ischemic Stroke Study Group

Background: Prospective study of large numbers of neonates
with sinovenous thrombosis (SVT) and arterial ischemic stroke
(AIS) is necessary in order to establish the clinical and radio-
graphic spectrum of these conditions. Multicentre collaborative
research enables this type of study.

Methods: From Jan. 1 ‘92 to Dec. 1 ‘95 we prospectively
identified 61 term neonates (<1 mo. age) with radiographically
proven SVT (N=22) or AIS (N=39) in the Canadian Pediatric
Ischemic Stroke Registry (N=16 centres).

Results: Neonates represented 45% of SVT and 17% of AIS
pediatric patients <18 yrs. Gender involvement was nearly
equal. In AIS: M=49%, F=51%; in SVT: M=59%, F=41%.
AlS’s involved large vessel, left hemisphere in 17 (44%); large
vessel, right in 13 (33%); small vessel, right in 7 (18%) and
small vessel, left in 4 (10%) and. were hemorrhagic in 33%. In

SVT, parenchymal lesions were present in 45% (hemorrhagic in
9 of 10). Clinical presentations in AIS were: seizures (77%),
lethargy (13%) and hemiparesis (10%). In SVT they were
seizures (68%), apnea and lethargy (9%), with nonspecific signs
in the remainder (24%). Potential risk factors in AIS were: none
definable (38%), complicated birth (15%), sepsis (15%), patent
foramen ovale (13%), cardiac sugery, asphyxia and coagulopa-
thy (5% each) and dehydration (3%). Risk factors in SVT were:
none definable (36%), dehydration (55%), coagulation disorder
and sepsis (5% each). Follow-up was | month to 2.5 yrs (mean 9
mos.). In AIS 3 infants received heparin and all had normal out-
come: of the 35 patients without anticoagulants, 7 (20%) had
seizure disorder, 12 (34%) had neurological deficits and 16
(46%) were normal. In SVT 9 patients received heparin: 8 had
normal outcome and 1 had neurological deficit. In the remaining
13, 11 were normal, 1 had neurological deficit and 1 died.

Conclusions: Compared to older infants and children,
neonates are at high risk of AIS and especially SVT and clinical
presentation is relatively non-specific. Further longitudinal
study and clinical trials are necessary in order to define outcome
and optimal therapy. (Funded by Bloorview Children’s Hospital
Foundation.)

C-02

Mild Hypothermia and Amino Acid (AA) Efflux During
Hypoxia-Ischemia (H-I) in the Immature Rat

J.Y. YAGER, E. ARMSTRONG, (Saskatoon, Saskatchewan)

Background: We have previously shown that the neuropro-
tective effect of mild hypothermia is only partially explained by
a preservation of high energy phosphates. At 31°C ATP is com-
pletely preserved whereas ATP is equally depleted by 80% at 34
and 37°C. To further investigate the mechanisms underlying the
protective effect of mild hypothermia, in vivo microdialysis was
utilized to determine hippocampal amino acid (AA) efflux dur-
ing H-1 and the results correlated with the extent of brain injury.

Methods: 7-day rats underwent unilateral common carotid
artery ligation and exposure to 8% oxygen for 3 hours at either
31, 34, or 37°C. Microdialysis probes (CMA 11) were placed in
the ipsilateral CA, region of the hippocampus, and dialysate
collected for 20 min. at 1 hr prior to , and at 60, 120, and 180
min during H-1. Samples were analyzed for alanine, glutamine,
glutamate, glycine, taurine, serine, and GABA by high-perfor-
mance liquid chromatography. Rat pups were recovered to 30
days of age for subsequent neuropathologic analysis. Serial
coronal slices of each brain were made and percent volume of
brain damage made by computer image analysis.

Results: No differences in extracellular AA concentrations
were noted prior to H-I. During H-I, concentrations of all AA in
the 37°C group, except glutamine, rose significantly above con-
trol values (p<0.001) . In the 34°C group, only alanine increased
above control (p<0.01), whereas the other AA remained within
control limits. No increases in AA levels were seen in the 31°C
group. A direct correlation existed between the % brain damage
and degree of AA efflux, except glutamine (p<0.001).

Conclusions: Thus, 1) The mechanism of protection by mild
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hypothermia is temperature dependent, 2) Mild hypothermia of
34°C exerts its protective effect by suppressing excitatory AA
release, and 3) The extent of AA efflux is predictive of % brain
damage.

C-03

Predicting Neurodevelopmental Qutcome from Head
Ultrasound in Preterm Infants

M. KLotH (Kingston, Ontario) S.D. LEviN, W.B. Dawson, M.H.
Kim, D. Louw (London, Ontario)

Background: Over 50 papers relating head ultrasound scan
(HUS) appearance to neurodevelopmental outcome have been
published in the last 15 years but data are unreliable.

Methods: In this prospective historical cohort study the HUS
of all infants. 1500 g admitted to our NICU between 1 Jan 1991
and 31 May 1992 were reviewed independently by a paediatric
neurologist and radiologist both blind to outcome. OQutcome was
then predicted. Neurodevelopmental outcome was determined
by the neonatal follow-up team. Motor, cognitive, visual, hear-
ing, speech and language domains were assessed at 3 years.

Results: 216/255 infants had HUS. 37 died before HUS
could be performed. 21 died before discharge leaving 196 cases.
13 were lost to follow-up. 145/216 (67.1%) infants had normal
HUS. Of these 20.5% had a motor disorder, 17.6% had cogni-
tive impairment, 17.5 had visual, 5.8% had hearing and 32.0%
had speech and language impairment. Apart from motor disor-
der, IVH alone did not predict increased risk whereas parenchy-
mal lesions were associated with cognitive impairment in 50%
and motor disorder in 80%. 3/15 infants with PVL had no motor
disorder and 5/15 were cognitively normal. The positive predic-
tive value (PPV) for motor disorder was 80% and negative pre-
dictive value (NPV) 75.3%; for moderate or severe cognitive
impairment PPV was 47% and NPV 97%.

Conclusion: This study provides useful data about the value
of HUS in predicting neurodevelopmental outcome, particularly,
the relatively high incidence of problems in those with normal
HUS and normal outcome in those with apparently significant
HUS lesions.

C-04

Clinical Importance of Placental Abnormalities Associated
with Cystic Periventricular Leukomalacia

E. RopriGuez, J.F. MAGEE, E.H. ROLAND, B.A. LUPTON,
A. HiLL, (Vancouver, British Columbia)

Periventricular leukomalacia (PVL) is a pattern of cerebral
injury which occurs in premature infants. Although it is
considered to result principally from ischemic insult to vulnera-
ble periventricular white matter, other factors, eg., bacterial
endotoxins, may have a causative role. In this study, we describe
placental abnormalities associated with cystic PVL to identify
possible prenatal pathogenetic factors. Clinical data and detailed
placental histopathology were reviewed on 50 premature new-
borns (birthweight <1500 g) who developed cystic PVL.
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The incidence of placental abnormalities was higher than
expected from clinical and historical data. There was a high
incidence of inflammation involving chorion/amnion (73%),
umbilical cord (49%), and especially fetal surface vessels
(43%). Possible chronic hypoxic changes (eg, villous infarction
and advanced maturation, decidual necrosis) were observed in
20%. Acute hypoxic changes included meconium staining
(12%) and intravillous hemorrhage/edema (36%). No case had
fetal surface vessel thrombosis.

These data demonstrate a high incidence of placental abnor-
malities (eg..inflammation, acute and chronic hypoxic changes)
associated with cystic PVL. Such observations may provide
important insights into the pathogenesis of PVL and timing of
insult to periventricular white matter.

C-05

D-2-Hydroxyglutaric Aciduria: A Cause of Neonatal
Metabolic Encephalopathy with Facial Dysmorphism

K.A. SELBY, B. H.BJOrRNSON, H. VALLANCE (Vancouver, British
Columbia)

D-2-hydroxyglutaric aciduria has been reported in six
patients with variable phenotypes. The enyzme defect remains
unidentified. It appears to be of autosomal recessive inheritance,
no specific treatments are known, but prenatal diagnosis is pos-
sible. We report a neonatal case.

A male child was born at term to non-consanguinous parents
following an uneventful pregnancy. He presented in the neonatal
period with intractable multifocal seizures, poor visual attention,
altered tone and dysmorphic facial features. He had hypoplastic
optic nerves and coarctation of the aorta. There were no neuro-
cutaneous findings, no organomegaly and his head circumfer-
ence was on the fiftieth centile.

Investigations revealed markedly elevated levels of D-2-
hydroxyglutaric acid in the urine, plasma and cerebrospinal
fluid. There was hypoglycorrhachia despite normoglycemia;
CSF protein and GABA were elevated. Magnetic resonance
imaging of the brain at 6 months demonstrated generalized
decrease in white matter, and the electroencephalogram con-
tained multifocal sharp waves and spikes.

This case broadens the spectrum of the clinical and laborato-
ry findings of this disorder. The hypoglycorrhachia suggests the
possibility of a glucose transport defect. This disorder should
enter the differential diagnosis of neonatal encephalopathy with
dysmorphism,

C-06

EEG and Long Term Outcome for Full Term Infants with
Perinatal Asphyxia

D.B. SINCLAIR, P. BYRNE, W. PRASERTSOM, C. ROBERTSON
(Edmonton, Alberta)

Background: The prognostic value of the Electroencephalograph
(EEG) in the prediction of long term outcome for full term new-
borns is well established. A burst suppression pattern on the EEG in
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term infants who have had evidence of perinatal asphyxia is shown
to be predictive of a grave prognosis.

Methods: We retrospectively analyzed all records of newborn
infants born at the University of Alberta Hospital between
January 1, 1991, and December 31, 1992, with a gestational age
of 37 weeks or greater who had evidence of Hypoxic Ischemic
Encephalopathy and had at least one EEG during the first week
of life. The EEGs were reviewed and subclassified into a Burst
Suppression Pattern (BSP), or if the pattern was not continuous
or was incomplete, a Modified Burst Suppression Pattern
(MBSP) based on specified electrophysiological criteria. The
neurological outcome was then correlated with the EEG pattern.

Results: Twenty-three full term infants were studied. Fifteen
had a BSP on EEG and 8 had a MBSP. Six of 15 infants with a
BSP died. Of the 9 survivors with a BSP, 6 are disabled, 1 is
mildly disabled, and 2 are normal. In the MBSP group (8), 1
infant died, 2 were disabled, 1 was mildly disabled and 3 were
normal. In the BSP group 6/9 developed cerebral palsy while in
the MBSP group only 1/7 developed cerebral palsy. Only 2/9
infants with the BSP were normal while 5/7 patients with the
MBSP were normal.

Conclusions: The results are suggestive of a better outcome
for patients with the MBSP. Subclassification of the EEG
changes of Hypoxic Ischemic Encephalopathy into Burst
Suppression and Modified Burst Suppression Patterns may give
a more accurate prediction of outcome in perinatal asphyxia.

C-07

The Clinical Course of Nova Scotia Niemann-Pick Disease

M. JAN, P. CAMFIELD (Halifax, Nova Scotia)

Background: Niemann-Pick type 1IS (type D) can be traced
to a single Acadian ancestor in western Nova Scotia. We outline
the clinical course of this devastating disease.

Method: Children with Nova Scotia Niemann-Pick were
identified from multiple sources. Some were our patients.
Information about others was completed during 9 structured
telephone family interviews.

Results: 20 patients from 15 families were identified. Five
children had severe neonatal jaundice. Most developed normally
until age 5 years. Cognitive problems appeared in the first 2
school years. Vertical opthalmoplegia was then present, if
assessed. By age 6-8 years, clumsiness and frequent falls were
prominent. Hand use was lost by 12 years (9-20 years).
Unexplained easy bruising and nose bleeds occurred in 7. All
developed epilepsy between ages 4.5 - 16 years with subsequent
marked deterioration. By age 12 years, 61% had no expressive
speech although some receptive speech and alertness persisted.
Incontinence, severe feeding problems and loss of walking
occurred about age 10-12. Average age at death was 14.8 years
(range 12-22 years).

Conclusions: Despite a uniform genetic cause, there was con-
siderable variability in the clinical course of children with Nova
Scotia Niemann Pick. Care for these children was complex and
long lasting.

C-08

Therapeutic Electrical Stimulation (TES) Following
Selective Posterior Rhizotomy in Children with Spastic
Diplegia due to Cerebral Palsy: a Randomized Clinical Trial

P. STEINBOK, A. REINER, J.R.W. KESTLE (Vancouver, British
Columbia)

Therapeutic electrical stimulation (TES), which involves low
intensity electrical stimulation applied for many hours daily dur-
ing sleep, has been introduced recently, with promising results
reported in a number of motor disorders in adults and children.

Methods: Randomized controlled trial was carried out to
determine the effectiveness of TES in improving the function of
children with spastic cerebral palsy, who had stabilized after a
previous selective posterior lumbosacral rhizotomy. Children
were randomized either to receive TES for one year or to have
no TES. The primary outcome was the change in the Gross
Motor Function Measure (GMFM), a quantitative and validated
measure for use in children with spastic cerebral palsy.

Results: There was a statistically significant and clinically
important improvement in outcome for the treated children, with
the mean change in the GMFM score at one year being 5.5%
compared to 1.9% in the untreated group (p=0.001). The differ-
ence in means of 3.6% was clinically important. TES was simple
to use, had no significant complications, and was well accepted
by children with spastic cerebral palsy and their caregivers.

Conclusion: The positive results of this study open the way
for the use of TES in children with spastic cerebral palsy.

C-09

Monotherapy Clobazam vs Carbamazapine vs Phenytoin in
Childhood Epilepsy: A Double Blind Randomized Trial with
220 Canadian Children.

THE CANADIAN CLOBAZAM STUDY GROUP FOR CHILDHOOD EPILEPSY

Background: There have been no previous, large, double-
blind trials to identify the monotherapy antiepileptic drug of
choice for childhood epilepsy. Standard therapy has included
carbamazepine and phenytoin. Clobazam has seen increasing
use based on its wide spectrum of efficacy and low toxicity. The
collegiality of Canadian child neurologists has permitted a
definitive trial with these 3 agents.

Method: Children aged 2 -16 years with newly diagnosed
epilepsy or previous efficacy failure of one drug were assigned
to one of two arms and then randomized - clobazam vs carba-
mazepine or clobazam vs phenytoin. Seizure types included all
partial seizures and generalized tonic clonic without myoclonus
or absence. Blinding used a “double dummy” technique with
blinded serum levels. The primary endpoint was length of reten-
tion on medication during the year after randomization.

Results: 14 centres entered 235 patients. Overall, 55% for
clobazam, 57% for standard therapy. Complete seizure control
for the last 9 study months was achieved in 55% of children
receiving clobazam and 58% on standard therapy. Side effects of
the 3 drugs were similar.
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Conclusions: Monotherapy clobazam is equally effective as
standard therapy (carbamazepine and phenytoin) for early treat-
ment of childhood epilepsy.

C-10

Petit Mal with Interictal Minor Focal Features - Natural
History

H. DarwIsH, V. SHERwOOD, V. LANGE (Calgary, Alberta)

Background: Primary generalized absence seizures (Petit
Mal) are identified with an ictal EEG pattern of generalized seri-
al spike and wave discharge, and a normal interictal EEG. In
1984 (CCNS) we defined a group of 30 children whose predom-
inant seizures were absence (with rare generalized tonic clonic
convulsions in 11) whose ictal EEG showed serial spike and
wave discharge but whose interictal EEG demonstrated focal
spikes (53%) or slowing (47%). At the 1987 (AES) we reported
a greater efficacy for Valproic acid compared to ethosuximide in
this group and showed those with clinically complex absences
needed significantly higher serum levels.

Methods: Prospective clinical study of epidemiology. We now
test the hypothesis that the minor focal features in the interictal
EEG identify a poorer long-term outcome than is usually given
for Petit Mal.

Results: 26 children were available for review at a mean age
of 19.8+5.5 years. 12 are male and 14 are female. The mean age
of onset of their absence seizures was 7.9+2.7 years. 12 children
are currently 6.7+3.3 years off medication and seizure-free. The
other 14 children have not outgrown their epilepsy at their cur-
rent mean age of 21.5+4.7 years though they have been followed
for 13.5£3.4 years from onset of their seizures. 5/14 never
achieved one year seizure freedom but 7/14 were seizure-free for
2 or more years in their teens and 4 had been withdrawn off med-
ication before recurrence of absences and convulsions (in 6)
necessitated reintroduction of medication.

Conclusion: In this group of Petit Mal with minor focal fea-
tures the outcome is not as good as traditionally considered for
Petit Mal. We were also unable to find specific discriminators to
define who will outgrow the epilepsy.

C-11

Vigabatrin and the developing brain

S.S. SesHiA, R. SipHU, UL Tuor, M.R. DEL BiGio (Winnipeg,
Manitoba)

Vigabatrin (VGB) is an effective add-on anti-convulsant for a
variety of seizure types in children and is now considered to be the
preferred drug of choice for the treatment of infantile spasms
(Appleton & Montiel - Viasca 1993, and others). Chronic adminis-
tration of VGB produces “reversible micro-vacuolation” (intra-
myelinic edema) in the brains of a variety of aduit animals. To our
knowledge, there is no information on the effect on the developing
brain. Twelve day old rats were treated (SC) with VGB (N = 8; 15 -
200 mg/kg/day, but most at 40 mg/kg/day) or saline (N = 6;0.1
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ml/10g), for 5 days. They were perfusion fixed after 2 days of
recovery. The neuropathological changes were as follows: (i) den-
sitometric analysis of Luxol Fast Blue stained sections showed sta-
tistically significant reduction of myelin in the external capsule and
middle cerebellar peduncles in treated animals but not in controls,
(1) electron microscopy showed scattered degenerating axons in the
corpus callosum and external capsule of 4/4 treated animals but 0/4
controls, (iii) reactive astrogliosis was evident in the frontal lobe
grey matter of 5/8 treated animals but in 0/6 controls. These find-
ings suggest that VGB, at doses suggested for children, has adverse
effects, some of which are potentially irreversible, on the develop-
ing (rat) brain. Further animal and clinical studies are warranted.

D. SURGICAL ONCOLOGY

D-01

Human Brain Tumor Cell Spreading and Migration on
Central Nervous System(CNS) Myelin Correlates with the
Grade of Malignancy.

V. AMBERGER, R. DEL MAESTRO (L.ondon, Ontario)
Y. Yonekawa, M. Schwab (Zurich, Switzerland)

Background: Highly malignant brain tumors infiltrate the
surrounding tissue and migrate preferentially on white matter
fiber tracts. CNS myelin, however, contains two inhibitory pro-
teins, Neurite Growth Inhibitors NI 35/250, which prevent neu-
rite outgrowth and cell spreading of many different cell types,
e.g. astrocytes and fibroblasts.

Methods: Specimens from brain tumor patients were main-
tained in short term culture (7-9 days) and subsequently tested for
their ability to spread and migrate on purified rat myelin extracts.

Results: Cells taken from benign or low grade tumors attached
poorly to and did not spread or migrate on the substrate. Whereas
cells from highly malignant tumors attached and spread on the
CNS myelin without difficulty. In the presence of a metallopro-
tease blockers, like o-phenanthroline or cbzPhe-Ala-Phe-Tyr-
amide spreading of highly malignant tumor cells was inhibited.

Conclusion: The ability to spread and migrate on CNS
myelin correlates with the increasing grade of malignancy of the
original tumor. Highly malignant brain tumors express a metal-
loprotease which enables their cells to overcome the inhibitory
effect of the NI-35/250 present in white matter. The possibility
of selective blockade of tumor cell infiltration by metallopro-
tease inhibitors opens new possibilities for the treatment of
malignant brain tumors.

D-02

Preliminary Models of Ex Vivo Immunogene Therapy for
Glioblastoma Multiforme

1.F. PARNEY, K.C. PETRUK, M. FARR-JONES, L.J. CHANG
(Edmonton, Alberta)

Background: The dismal prognosis of glioblastoma has led to
investigation of novel treatment strategies such as gene therapy.
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We have developed a model for ex vivo immunogene therapy for
glioblastoma using genes for the T-cell costimulatory molecule
B7-2 and the cytokine GM-CSF.

Methods: GM-CSF and B7-2 genes were cloned into retrovi-
ral vectors and transfected into the human glioblastoma cell line
D54MG. Gene expression was characterized by ELISA and
flow cytometry. Transduced D54MG cells were injected subcu-
taneously in SCID/bg (Severe Combined Immunodeficiency)
mice reconstituted with allogeneic human lymphocytes. Tumor
growth was observed. Some mice were challenged with wild
type D54MG cells. Splenocytes were isolated for proliferation
and cytotoxicity assays vs. wild type D5S4MG.

Results: Transduced D54MG cells expressed GM-CSF and
B7-2 well. Growth inhibition was moderate for GM-CSF and
marked for B7-2 expressing tumors. Presence of GM-CSF or
B7-2 transduced tumor inhibited growth of wild type D54MG
challenges. Splenocytes from mice harboring transduced tumors
showed increased proliferation and cytotoxicity when chal-
lenged with wild type tumor.

Conclusions: This study shows ex vivo immunogene therapy
for glioblastoma is feasible. Initial resuits show promising effi-
cacy. Further aspects of this model need to be developed.

D-03

Basic Fibroblast Growth Factor and Vascular Endothelial
Growth Factor Down-regulate Collagenase Type IV Activity
of C6 Astrocytoma Cells in Monolayer Culture.

M. Tamaki, W. McDonALD, R.F. DEL MaEsTrRO (London,
Ontario)

Background: Tumor associated angiogenesis is complex and
a number of enzymatic activities, angiogenic factors and extra-
cellular matrix (ECM) molecules are involved in this phe-
nomenon. We have investigated the effects of basic fibroblast
growth factor (FGF-2) and vascular endothelial growth
factor(VEGF) on collagenase IV activity (Gelatinase A and
extracellular proteasome) and production of ECM using C6
astrocytoma cells in vitro.

Methods: FGF-2, VEGF and the ECM molecules such as
laminin and fibronectin were added to C6 astrocytoma cells in
monolayer culture (serum free media). Collagenase IV activity
was assayed biochemically and by Western blot analysis. The
production of ECM in the conditioned medium was investigated
using Western blots.

Results: (1) Gelatinase A and extracellular proteasome activ-
ities were decreased by the growth factors tested. (2) The
growth factors assayed increased the production of extracellular
laminin and fibronectin. (3) Addition of exogenous laminin and
fibronectin to the medium decreased collagenase IV activity.

Conclusion: These findings suggest that the growth factors
tested may be involved in regulatory systems for the production
of collagenase IV. Namely growth factors such as FGF-2 and
VEGF may modulate collagenase IV activity via their increas-
ing effect on laminin and/or fibronectin production. These may
be important to allow a co-ordinated angiogenic response to a
tumor stimulus.

D-04

Expression of Vascular Permeability Factor/Vascular
Endothelial Growth Factor(VPF/VEGF) in Meningiomas
and Assosciated Peritumoral Edema

J. Provias, K. CLAFFEY, A. GUHA, (Toronto, Ontario)

VPF or VEGF is a highly secreted mitogenic growth factor,
which acts specifically on vascular endothelial cells. High affini-
ty receptors of VPF/VEGF (KDR & FLT-1) are expressed only
on endothelial cells. VPF/VEGF has been shown to be present
in a number of solid tumours and to play a prominent role in
tumour associated angiogenesis and the development of tumour
related edema. The role of VPF/VEGF in the central nervous
system has been studied in astrocytic tumours but not in menin-
giomas, which are the second most common primary brain
tumor. These tumors although benign can be highly vascular and
sometimes associated with marked peri-tumoral edema, both
features potentially linked to VPF/VEGEF. In this study expres-
sion of VPF/VEGF and its receptors, were examined in menin-
gioma specimens.

Northern analysis, in-situ hybridization and immunohisto-
chemistry demonstrated that VPF/VEGF was expressed in
majority of meningiomas. Immunohistochemistry localized
VPF/VEGF to meningothelial tumour cells but not the vascular
endothelial cells. In-situ hybridization demonstrated that the
receptors (KDR & FLT-1) were expressed only in endothelial
cells within the tumor. In some tumours,there were subtle areas
of endothelial hyperplasia, with VEGF expression in the
meningothelial cells around these vessels. VPF/VEGF mRNA
expression was upregulated in meningiomas associated with
prominent peritumoral edema, with the reactive astrocytes found
in these edematous areas staining for VPF/VEGE. This study
demonstrates that VPF/VEGF and its receptors are expressed in
meningiomas, and potentially contribute to the angiogenesis and
assosciated peri-tumoral edema in these tumors.

D-05

The Incidence of Silent Hemorrhage After Stereotactic
Biopsy

A.V. KULKARNI, A. GUHA, A. LOZANO, AND M. BERNSTEIN
(Toronto, Ontario)

Background: Many neurosurgeons routinely obtain CT scans
after stereotactic biopsy to rule out unsuspected hemorrhage.
The present study investigated the efficacy of this practice and
determined the rate of silent, unsuspected hemorrhage after
stereotactic biopsy.

Methods: All patients undergoing a frame-based stereotactic
biopsy at the Toronto Hospital between June 1994 and
December 1995 had a CT scan done within hours of the proce-
dure. The medical records and CT scans were then reviewed ret-
rospectively by the authors.

Results: Seventy-one patients (ages 17-87 years) underwent
stereotactic biopsies and had post-operative CT scans between
June 1994 and December 1995. Forty-three (60.6%) patients
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had hemorrhages on the immediate post-operative scan, the vast
majority of which were intra-parenchymal. Only 4 of these
patients demonstrated new neurologic deficit in the immediate
post-operative period and in the remaining 39/71 (54.9%) the
hemorrhage was clinically silent and unsuspected. Amongst the
clinically silent intra-cerebral hemorrhages 16 were <5mm, 16
between 5-10mm, 2 between 10-20mm, and 3 between 30-
40mm. Although the rate of silent hemorrhage was surprisingly
large, in no case did the finding of an unsuspected hemorrhage
beneficially affect patient management. Of the 39 patients with
clinically silent hemorrhages only 2 demonstrated a delayed
neurologic deficit (1 seizure and | progressive loss of con-
sciousness) and these both occurred on the first post-operative
day.

Conclusions: The incidence of silent hemorrhage after
stereotactic biopsy was found to be 54.9%, but rarely did a clini-
cally silent hemorrhage ultimately affect patient management.
We therefore do not feel that a routine post-operative CT scan
after uncomplicated stereotactic brain biopsy is warranted in the
majority of patients.

D-06

Frequency of Follow-up MRI Scanning in Patients with
Malignant Glioma — Will Less Frequent Scanning
Jeopardize Our Patients?

D. FuLtoN (Edmonton, Alberta)

Background: Follow-up of patients with primary malignant
brain tumor, intended to identify response, recurrence and side
effects of therapy, involves repeated neuro exams and CT or
MRI. The neuro exam alone does not exclude recurrence. Early
detection of recurrence allows therapy before neurological dete-
rioration and may improve quality of life. It is not known
whether or not early detection and treatment of recurrence pro-
longs time to tumor progression (TTP) or survival time (ST).
Recent budget cuts have resulted in the need to reduce the fre-
quency of routine follow-up scans in patient with brain tumor.

Methods: We reviewed the medical records of 89 consecutive
patients treated with chemotherapy plus or minus surgery for their
first recurrence of supratentorial malignant glioma. Initial treat-
ment consisted of surgery followed by radiation therapy + adju-
vant chemotherapy. Initially, patients routinely had CT or MRI
scans scheduled prior to each dose of chemotherapy (6 to 8 week
interval). Later, because of budget cuts, scans were scheduled
prior to alternate doses of chemotherapy (12 to 16 week interval).
Scans were done early for signs or symptoms of recurrence.

Results: Median TTP (MTTP) in weeks from date of pro-
gression was 20.9 for all patients, 19.4 for those scanned prior to
each chemo and 25.7 for those scanned prior to alternate chemo.
Median ST (MST) in weeks was 46.1 for all patients, 52.1 for
those scanned prior to each chemo and 40.4 for those scanned
prior to alternate chemo. Median TTP (MTTP) in weeks from
date of progression was 16.3 for patients with glioblastoma mul-
tiforme, 12.1 for those scanned prior to each chemo and 25.7 for
those scanned prior to alternate chemo. Median ST (MST) in
weeks was 32.3 for all patients, 27.1 for those scanned prior to
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each chemo and 35.5 for those scanned prior to alternate chemo.

Conclusions: Differences in MTTP and MST can be
accounted for by lead time bias. There is no evidence that less
frequent scanning is detrimental. A prospective study including
quality of life measurement is planned.

E. CEREBROVASCULAR SURGERY

E-01

Surgery versus Stereotactic Radiation for Small, Operable
Brain Arteriovenous Malformations: A Decision Analysis

P.J. PORTER, M.C. WALLACE, A.S. DETsKY (Toronto, Ontario)

Background: Brain arteriovenous malformations (AVMs)
afflict young patients with potentially devastating effects. For
small (<3cm), surgically accessible AVMs, the major treatment
options are surgery and stereotactic radiation (SR). It is not
known which of these strategies is preferable. The major trade-
off between them hinges on the fact that outcomes, both
favourable and unfavourable, occur immediately with surgery
but are delayed with radiation.

Methods: Using SmltreeR software, a decision analysis
model was developed to address the dilemma of which thera-
peutic option, surgery or SR, is preferable for small, operable
AVMs. The major factors in the model are the probabilities of
cure and complications in both strategies, the probability and
sequelae of hemorrhage, and patient preferences related to each
procedure. Values for probabilities and utilities were derived
from the literature when available. Otherwise, empiric estimates
were used. The baseline values used were: Surgery - 95% cure,
5% morbidity, 1% mortality; SR - 80% cure, 3% morbidity, and
6% risk of hemorrhage during the latency period to cure.

Results: For the baseline analysis, surgery is the preferred
strategy, confering A 1.1 quality-adjusted life-year advantage
over radiation. This result changes only when values at the
extreme end of the clinically plausible range are considered for
the probability of cure with radiation, and the morbidity and
mortality of surgery. The design is limited in that it only consid-
ers one-time treatment, and likely cannot fully capture the
importance of risk aversion as it relates to surgery.

Conclusions: For small, operable AVMs, surgery is preferred
over SR. The reason is that surgery protects earlier and with
greater success. However, there is some uncertainty in several
key variables in the model. To know which treatment should be
offered to such patients, it is essential that centres be aware of
their surgical morbidity and mortality, and radiation cure rates.

E-02

Functional Imaging in AVM Patients
R. LEBLANC, E. MEYER, R. ZATORRE, D. TAMPIERI, A. EvaNs
(Montreal, Quebec)

Background: The successful resection of cerebral AVMs is
largely a function of their size, the number of feeding arteries,

Suppl. 1 - 821

https://doi.org/10.1017/50317167100020849 Published online by Cambridge University Press


https://doi.org/10.1017/S0317167100020849

THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES

the complexity of the drainage system, and their proximity to
eloquent brain regions. The availability of alternatives to
surgery, such as stereotactically-focused radiotherapy, make
identification of the relationship of an AVM to functionally
important, ambient brain regions, all the more important. Thus,
we undertook this series of observations in patients with cere-
bral AVMs to determine the usefulness of f-PET in establishing
the relationship between the lesion and the surrounding cortex in
treatment planning.

Methods: We have evaluation f-PET during sensory stimula-
tion or during the performance of auditory, visually-based or
expressive language tasks to determine its reliability in estab-
lishing the relationship of cerebral AVMs to the ambient cortex
in 11 patients. Five patients with a central AVM underwent acti-
vation-PET scanning combined with 3-D MRI during vibro-tac-
tile stimulation of the contralateral hand, and 6 patients with
AVMs in or about speech areas were similarly scanned during a
language task.

Results: Vibro-tactile stimulation identified the post-central
gyrus, establishing the relationship of the AVM to the central
region. The results of language activation were specific to the
modality (visual, auditory, articulate), on which the task was based.

Conclusions: Sensory f-PET is reliable in identifying the pre-
and postcentral gyri and useful in assessing AVMs in and about
the central region. A greater understanding of results in normal
controls for specific visual, auditory, and expressive language
tasks is necessary before language activation f-PET can be con-
fidently applied to clinical cases. Similar conclusions would
seem applicable to f-MRI.

E-03

Arterial Hemodynamic and Anatomic Factors in the Clinical
Presentation of Cerebral Arteriovenous Malformations

S.P. Lownig, (London, Ontario), E.F. Raupp, (Porto Alegre,
Brazil) G.R. DUCKWILER, F. VINUELA (Los Angeles,California)

Background: Feeder artery pressures have been implicated in
hemorrhage from cerebral arteriovenous malformations
(AVMs).

Methods: We monitored feeder artery pressures in 45 patients
with AVMs (16 presenting with hemorrhage, 29 without) during
superselective angiography.

Results: Mean feeder artery pressure (FP) was found to be 49
mm Hg. The mean FP in patients with hemorrhage was somewhat
higher than in those without hemorrhage, but the difference was
not statistically significant (53.8 mm Hg vs. 47.0 mm Hg, u=0.13).
A moderate correlation between FP and AVM nidus size was dis-
covered (r= -0.42, u=0.0043). Systemic mean pressure was also
found to correlate with AVM size (r= -0.31, u=0.037). Multiple
linear regression analysis showed that the significant predictors of
FP were systemic pressure, AVM size and the distance of the
microcatheter from the circle of Willis. Logistic regression of
anatomic and physiologic variables revealed that the presence or
absence of venous outflow stenosis and the position of the AVM
nidus (superficial or deep to the cortical surface) were the most
significant predictors of AVM hemorrhage versus seizures.

Conclusion: Tt is concluded that anatomic factors are proba-
bly more important than arterial hemodynamic factors in deter-
mining the clinical presentation of cerebral AVMs.

E-04

Intracranial Dural Arteriovenous Fistulas: Their Natural
History and Management

M.A. Davigs, K. TERBRUGGE, R. WILLINSKY, M.C. WALLACE
(Toronto, Ontario)

Our large experience with Intracranial Dural Arteriovenous
Fistulas (ICDAVF) defines the natural history of ICDAVF for
the first time. The utility of the grading scale of Borden et al
(Borden*)as a simple tool for predicting lesion behaviour is
assessed. We explore the logic of a conservative approach to
benign lesions, the role of embolization, and also for the first
time examine the outcome of surgical disconnection of
Retrograde Leptomeningeal Venous Drainage (RLVD) alone for
management of aggressive [CDAVFE

A series of 102 ICDAVF of all types seen between 1984 and
1995 is examined. Fifty five lesions were Borden* grade 1.
During the followup period (mean 32 months), 21/26 (81%)
improved with conservative treatment, compared with 20/23
(87%) of the embolized patients respectively (p=NS).

All grade II and III ICDAVF were considered aggressive
lesions and offered treatment. Forty six of these lesions were
followed for 1342 lesion months. Conservative therapy was cho-
sen by 14 patients and interval hemorrhage, non hemorrhagic
neurological deficit and mortality rates, were observed to be
19.2%, 10.9%, and 19.3% per lesion year respectively. Twenty
five surgeries were performed on 23 ICDAVE. Resection of the
ICDAVF was performed in 9 patients, and 16 patients were
treated with disconnection alone. Complications occured in 3/9
(33%) of the resected group and none of those who had discon-
nection alone. Failure to obliterate RLVD in two patients who
had resections resulted in adverse outcomes in both patients. All
16 (100%) of the disconnected group were shown to have under-
gone angiographic obliteration with excellent clinical outcome.

The benign natural history of Borden* grade 1 ICDAVF,
mandates a conservative approach. Untreated, Borden* grade II
and III ICDAVF have a poor natural history. In addition, treat-
ment which fails to eliminate RLVD is inadequate and leads to
poor outcome. Surgical disconnection alone results in cure of all
Borden* grade III ICDAVF, and in grade II lesions, if not cure,
conversion to a benign grade I lesion.

E-05

Incidents at the Very Moment of the Cerebral Aneurysm
Rupture

S.H. LEIvo J.A. HERNESNIEMI S.J. PEERLESS C.G. DRAKE
(Kuopio, Finland)

The incidents at the very moment of cerebral aneurysm rup-
ture were analyzed in two large series. Only those cases with
exactly documented data were included: our scrutiny deals with
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1699 patients from Kuopio, Finland and from London Ontario,
Canada.

In Kuopio 44.7% of the 917 patients had their aneurysm rup-
ture during physical activity, 21.7% during nonstrenous events and
21.6% during rest or sleep. The corresponding figures for London,
Ontario series (782) were 28.3%, 35.9% and 10% respectively.
Aneurysm rupture during sexual intercourse was nearly twice as
frequent in the Canadian series (4.9% versus 9.0%) and occurred
mainly in males in both series. Further, aneursym rupture in emo-
tional situations was extremely rare in the Finnish series, only
1.1% as compared with 7.8% in the Canadian series.

Those patients having their aneurysm rupture during sleep
had poorer grades on and worse outcomes than those patients
having their aneurysmal rupture when awake. No significant
associations between circumstances around aneurysmal rupture
and aneurysmal sites could be seen in either series.

Traditional medical advice given to patients with ruptured
aneurysms (avoidance of heavy lifting or straining, sexual absti-
nence or recommendations to rest) is likely to be ineffective to
prevent aneurysmal rupture. These deadly lesions bleed through-
out 24 hours, even during sleep and sedentary activity when
awake. Furthermore, worker’s compensation claims relating
aneurysmal rupture to work are likely to be futile.

E-06

Endovascular Treatment of Basilar Tip Aneurysms

J. RaymonD, D. Roy, M.J. BoJANOWSKI, R. MOUMDJIAN
G. L’ESPERANCE, D. VENNE (Montreal, Quebec)

Prospective study of complications, immediate and long term
angiographic and clinical results in 31 patients referred for treat-
ment with Guglielmi detachable coils.

There were 18 women and 13 men. Age ranged from 34 to
67 years old (mean 48). Twenty-three were treated acutely fol-
lowing subarachnoid hemorrhage. 95% of patients in grade I to
{IT at presentation had a good outcome (18/19). There were 9
technical complications, most often asymptomatic but 1 patient
died after aneurysm perforation and 1 patient was left with
diplopia at 6 month follow-up after a stroke (morbidity 3%;
mortality 3% related to treatment). Immediate angiographic
results were satisfactory (complete obliteration or residual neck
only) in 93% of patients. There was no bleeding episode follow-
ing treatment during clinical follow-up varying from 3 months
to 3 years (mean: 15.25 months in 29 surviving patients).

Angiographic results are available in 63% of patients at 6
months: 88% of lesions are completely obliterated or present
only a residual neck. Angiography at | year is available in 37%
of patient, with 90% satisfactory results. Growing recurrences
were noted in 5 patients with large, wide neck aneurysms,
necessitating retreatment with GDC in 4 patients 3 months to 2
years after initial treatment.

Endovascular treatment of basilar tip aneurysms prevents
rebleeding and could be performed safely in 93% of patients.
Clinical results following SAH compares favorably with surgi-
cal series; long term angiographic results appear less satisfacto-
ry but retreatment can be easily performed.
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E-07

A Regional Performance of Carotid Endarterectomy

J.M. FiNDLAY, M.E. SUAREZ-ALMAZOR, J.H. WONG (Edmonton,
Alberta)

Objective: Although randomized trials have established that
carotid endarterectomy (CEA} is effective in reducing stroke
risk in some patients, its benefit depends upon the accurate
determination of angiographic stenosis, correct patient selection,
and acceptable complication rates. We wished to assess the
appropriateness and safety of CEA as currently practiced in our
healthcare region.

Methods: Prospective and retrospective cohort study utilizing
hospital chart review of all 292 patients undergoing CEA within
an 18 month period in the city of Edmonton. Based upon ran-
domized trial data, patient surgical indications were stratified
into appropriate, equivocal, or inappropriate categories.
Angiogram films were remeasured in accordance with NASCET
guidelines in blinded fashion. Information was obtained from
office and hospital charts, telephone interviews, and government
registries.

Results: In this series 40% of operations were for asymp-
tomatic stenosis. Inappropriate indications for surgery were
found in 26% of cases, predominantly due to overestimation of
the angiographic degree of carotid stenosis in asymptomatic
patients. Postoperative stroke or death rates of 6.3% and 4.4%
were found in those with symptomatic and asymptomatic
stenoses, respectively.

Conclusions: Improvement in the interpretation of carotid
angiography is necessary to reduce the incidence of inappropri-
ate surgery. The high rate of CEA for asymptomatic stenosis, as
currently practiced in our region, is unjustified.

F. CLINICAL NEUROLOGY AND EXPERIMENTAL
THERAPEUTICS

F-01

AIDS Dementia Complex with Generalized Myoclonus

J. MAHER, S. CHOUDRI, W. HALLIDAY, C. POWER, A. NATH
(Winnipeg,Manitoba)

Background: Focal, segmental, and multifocal myoclonus
have been described in patients with human immunodeficiency
virus (HIV) infection.

Case Reports: We describe three patients with rapidly pro-
gressive HIV encephalopathy and generalized, predominantly
proximal, myoclonus. Myoclonus manifested during the termi-
nal stages of the illness. It was elicited by sudden auditory stim-
uli in two cases. Myoclonus was associated with an absent or
inconsistent electroencephalographic event. Cortical somatosen-
sory evoked potentials done in one patient were normal.
Autopsy findings in one patient showed dramatic involvement of
the brain stem, including the nucleus reticularis gigantocellularis
bilaterally, though lesser changes were present throughout the
brain; no opportunistic infection was present.

Suppl. 1 - 823

https://doi.org/10.1017/50317167100020849 Published online by Cambridge University Press


https://doi.org/10.1017/S0317167100020849

THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES

Conclusions: HIV encephalopathy may be associated with gen-
eralized myoclonus and should be included as a cause of myoclonic
dementia. We speculate that the myoclonus is subcortical in origin
and that HIV is directly etiopathogenic in the clinical syndrome.

F-02

A Case-Controlled Population-Based Study of Long-Term
Glioblastoma Multiforme Survivors (LTGBMS) in Alberta
From 1975-1991

J.N. Scort, N.B. REWCASTLE, P. BRASHER, J. MACKINNON,
N. HAGEN, J.G. CAIRNCROSS, P. FORSYTH (Calgary, Alberta),
D. FuLton (Edmonton, Alberta)

Objectives: To determine 1) the frequency of LTGBMS in a
population-based study, and 2) patient, tumor, and treatment fac-
tors which predict LTGBMS.

Methods: All Alberta residents with a histologic diagnosis of
GBM between 1/1/75 - 12/31/91 were identified in the Alberta
Cancer Registry and their charts reviewed. Histology was re-
reviewed by a blinded neuropathologist. LTGBMS were defined as
those surviving > 3 years following diagnosis. LTGBMS were each
compared to three age-, sex-, and year of diagnosis-matched controls
and differences in patient, tumor, and treatment factors analyzed.

Results: 704 GBMs were diagnosed in the study period.
Twenty (2.8%) survived 2 three years. In Southern Alberta,
LTGBMS (average = 45 years) were significantly younger when
compared to all GBMs (average = 59 years) (p=0.0001). The
proportion of LTGBMS with a KPS 2 90 at diagnosis was signif-
icantly greater (p=0.001), compared to controls. However, of the
various factors (including presenting symptoms, type and extent
of both surgery and radiotherapy, tumor size and location, etc.)
none was significantly different between LTGBMS and controls.

Conclusions: This study emphasizes the dismal prognosis for
conventionally treated GBMs. LTGBMS are rare, more likely to
be young, and have a high KPS. We could not identify other clini-
cal predictive factors in Southern Alberta. LTGBMS had signifi-
cant radiation-induced (RI) dementia but no RI neoplasms. We
are investigating whether molecular studies can predict LTGBMS.

F-03

Frontal Behavioural Inventory (FBI)

A. KerRTESZ, H. Fox, W. DaviDsoN (London, Ontario)

Frontal lobe dementia (FLD) is characterized by personality
changes that are difficult to quantitate. In order to standardize and
facilitate the diagnosis of FLLD, a Frontal Lobe Inventory (FBI) of
the symptoms was developed and studied in a population of FLD,
early Alzheimer’s disease (AD), and depressive pseudodementia
(DPD). FBI is also studied in a non-selected population at entry
point of our dementia clinic. Results indicate a clear separation of
FLD from AD and DPD. More advanced cases of AD develop
some of the symptoms, but their scores do not approach the cut-off
point for FLD. In conclusion, a quantifiable behaviour inventory is
useful to operationalize the clinical criteria of FLD and serve as a
diagnostic instrument at the entry point in a dementia clinic.

F-04

Use of Genotypic-Phenotypic Correlations Within CHIAAR-
RA and COSTAR to Determine Liability to Develop
Multiple Sclerosis and its Response to Drug Treatment:
Preliminary Report

S.S. BEaLL , M.K. HockERTZ, D. STUDNEY, D.W. PaTy
(Vancouver, British Columbia)

Background: Research in MS involves many disciplines includ-
ing genetics, immunology, neuroimaging and clinical neurology.

Interdisciplinary and multi centre collaborations require this
information to be available in the compatible data formats nec-
essary for intercommunication but also ensuring patient (MS-
COSTAR) confidentiality.

Methods and Results: Longitudinal clinical (phenotypic) data
on MS patients are recorded and stored in a computerised medical
record (MS-COSTAR) which is based at the Vancouver MS
Clinic. In another project, DNA derived from more than one thou-
sand individuals comprising approximately 300 nuclear families
of MS clinic patients has been collected. The DNA has been dis-
sected and expanded into 21,000 markers defining the loci which
encode proteins responsible for orchestration of the immune sys-
tem. The DNA marker (genotypic) data are stored in a relational
database management system (Oracle) which is the backbone of a
computerized heuristic, CHIAARRA (Computerized Heuristic of
Internet Accessible Alleles for Relational Retrieval and Analysis)
used for automatic experimental design and analysis of the genet-
ic data. A third database has information on serial MRI images of
MS patients from a multi centre collaborative study. For collabo-
rative research, we have been able to successfully link these three
databases into one correlation matrix. Analysis of shifts of the
genotypic-phenotypic correlations of placebo vs treatment arms
of the recent beta-interferon trial (Paty et al, 1993) allows us to
determine genotype-dependent drug responses.

Conclusions: By linking databases into the MS-COSTAR-
Oracle matrix, we have been able to establish correlation
between genetic parameters, clinical characteristics, and disease
measurements as well as drug treatment responses based on
genotype-crucial information for collaborative research into the
etiology, natural history and treatment of MS.

F-05

Enhanced Ex Vivo High Molecular Weight Neurofilament
Subunit (NFH) Binding to Tubulin Following In Vivo
Aluminum Chloride Exposure. Implications for the
Pathogenesis of Amyotrophic Lateral Sclerosis

K. CUNNINGHAM, M.J. STRONG (London, Ontario)

Background: To understand the pathogenesis of the intraneu-
ronal aggregates of phosphorylated neurofilament (NF) that are
an early feature of amyotrophic lateral sclerosis (ALS), we have
utilized intracisternal inoculums of aluminum chloride (AICl;)
in New Zealand white rabbits to replicate their formation. In this
study, we have assessed the integrity of NFH/tubulin binding in
this model.
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Methods: Four young adult New Zealand white rabbits were
killed 48 hours following an intracisternal inoculum of 1000 pg
AICl;. Highly phosphorylated NFH was isolated by electroelu-
tion of the 200 kDa isoform from a NF-enriched cytoskeletal
pellet. Tubulin was purified from pooled adult rabbit brains by
repeated temperature-dependent polymerization and depolymer-
izations. NFH was dephosphorylated, incubated with tubulin in
the presence of 20 UM Taxol, 1.0 mM MgCl, and 1.0 mM GTP
for 30 minutes at 32°C and then centrifuged at 7,000 x g for 10
minutes. The insoluble pellet, containing assembled NFH, and
supernatent were separated and electrophoresed.

Results: Following dephosphorylation, NFH from NaCl-
inoculated rabbits was equally partitioned between the soluble
and insoluble fractions. In contrast, following dephosphoryla-
tion, NFH isolated from Al-exposed rabbits completely bound
to tubulin and partitioned exclusively to the insoluble fraction.

Conclusions: NFH dephosphorylation is the primary deter-
minant of NFH/tubulin binding in vivo (Hisanaga et al., 1993).
We have previously shown that a post translational modification
NFH following AICl, exposure is the primary determinant of
NF aggregate formation. These studies demonstrate that this
process is accompanied by enhanced NFH binding, a process
which occurs in vivo in the proximal axonal process at the site
of NF aggregate formation in both aluminum neurotoxicity and
ALS.

MIS is supported by a MRC Scholarship and by the ALS
Society of Canada

F-06

Effect of Oral 4-Aminopyridine in the Reduction of
Spasticity in Persons with Spinal Cord Injuries

P.J. PoTTER, K.C. HAYES, J.T.C. Hsied, G.A. DELANEY, D.L.
WoLFE (London, Ontario), D. GARDNER (Toronto, Ontario)
Preclinical trials of intravenous (24mg over 6 hours) and
immediate release (IR) capsules (10mg) of 4-aminopyridine (4-
AP) in patients with spinal cord injury have previously yielded
evidence of temporary reductions in spasticity. Three patients
who responded well in the preclinical trials were administered
4-AP IR over a 3 month interval to monitor the potential thera-
peutic benefit. Two (1 Frankel C tetraplegic and | Frankel D
tetraplegic) of the three patients received optimal benefit with a
dosage of 10mg, PO, TID while the third (Frankel D tetraplegic)
responded well after 10mg, PO, BID. All three patients have
experienced a decrease in tone and frequency of spasms.
Quantitative assessment of ankle joint dynamics in response to
passive sinusoidal displacement of the foot (0.5, 1.0, 1.5 and 2
Hz) confirmed the subjective reports of reduced hypertonus.
Probable unmasking of motor function has been demonstrated
with improvement in functional abilities that may be secondary
to the reduction in spasticity. Improved functional benefits
include enhanced ability to stand supported, improved gait and
stair climbing ability and increased ability to transfer as a result
of the limitation of involuntary spasms. Other benefits experi-
enced by these patients include improved bowel, bladder and
sexual function, reduction of pain and perceived increase in
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energy reserves. Patients experienced no untoward side effects
and will continue to be monitored for toxicity and tolerance.
(Funded by Grant from The Parkwood Hospital Foundation)

F-07

Prolonged Suppression of CNS Anti MBP by Repeated 1V
Administration of MBP Synthetic Peptides Containing the
Epitope Pro85 to Pro96 to Patients with Chronic Progressive
MS

K. WARREN, 1. CaTtz (Edmonton, Alberta)

Background: Subsequent to identifying MBP containing
immune complexes in serum of patients with MS, free (F) and
bound (B) anti-MBP were purified by affinity chromatography
from CSF and brain tissue of MS patients. Purified anti-MBP
was utilized to localize the MBP epitope by synthetic peptide(s)
analysis. The MBP epitope for MS anti-MBP was shown to be:
Progs-Val-Val-His-Phe-Phe-Lys-Asn-lle-Val-Thr-Proyg.

Methods: Subsequent to obtaining University of Alberta
Ethics Committee approval, selected synthetic MBP peptides
containing the epitope between Progs and Prog, were adminis-
tered intrathecally and intravenously to MS patients with chron-
ic progressive disease. CSF anti-MBP levels were monitored by
a solid phase radioimmunoassay daily, weekly or monthly in
order to determine the effect of the synthetic peptide(s) on CNS
anti-MBP titers.

Results: Intrathecal administration of the immunodominant
synthetic peptide suppressed CSF F anti-MBP titers for periods
in excess of 7 days. Intravenous administration of the same pep-
tide suppressed both F and B CSF anti-MBP for periods up to 4
months and by 6 months CSF anti-MBP levels had returned to
pretreatment values. A second intravenous injection of this pep-
tide suppressed again both F and B CSF anti-MBP for periods
of 6-12 months.

Conclusion: Synthetic peptides containing the linear L amino
acid sequence of human MBP (Progs-Prog) can be administered
safely intrathecally or intravenously to MS patients with chronic
progressive disease resulting in suppression of CNS anti-MBP
titers. The therapeutic value of this observation has yet to be
determined by double blind Phase i and III clinical research.

F-08

Therapeutic Potential of a Neurotrophin Antagonist

R.J. RioPELLE, G.M. Ross, D.F. WEAVER, M.A. BisBy,
(Kingston, Ontario), M. FAHNESTOCK, R.J. RACINE (Hamilton,
Ontario)

Background: Sustained changes in functional properties of
primary sensory neurons likely underlie the pain associated with
chronic inflammation (arthritis, interstitial cystitis, inflammatory
bowel disease), reflex sympathetic dystrophy associated with
soft tissue injury, and nerve insult (injury, neuropathy). In mod-
els of chronic pain both peripheral and central aberrant sprout-
ing of neuronal processes is observed. In the central nervous
system, development of the epileptic state is associated with
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morphological evidence of aberrant neuronal process sprouting
in humans and in experimental epilepsy models. Neurotrophins
have been implicated in both chronic pain and epilepsy.

Methods: Emerging from our program to develop small
molecule antagonists of neurotrophin function in vitro (see com-
panion abstract Riopelle, Ross, Shamovsky, Weaver), we have
begun to utilize well-characterized in vivo models replicating
features of the disorders of interest to seek proof of concept that
neurotrophins are involved in pathogenesis.

Results and Conclusions: The therapeutic activity of one
such antagonist is associated, in part, with inhibition of aberrant
neuronal process growth.

Supported by The Neuroscience Network, NSERC (Canada),
MRC (Canada), NIH (USA), and Allelix Biopharmaceuticals
(Mississauga, Canada).

F-09

Restoration of the Nigrostriatal Circuitry by Fetal Nigral
Grafts in the Striatum and Nigra: Evidence of Functional
and Anatomical Recovery

1. MENDEZ AND M. HoNG (Halifax, Nova Scotia)

Background: 1t is well known that grafts of fetal nigral tissue
survive and grow in the dopamine (DA) depleted adult striatum.
Although such grafts produce reversal of behavioural and bio-
chemical deficits in the rat model of Parkinson’s disease (PD),
little is known about the restoration of the nigrostriatal circuitry
following transplantation.

Methods: To further study the functional and anatomical
recovery produced by neural transplantation, we have employed
a novel micrografting technique to stereotaxically implant fetal
nigral dopaminergic cell suspensions into both the striatum and
substantia nigra of female, Wistar rats (200-225 g) bearing uni-
lateral 6-hydroxydopamine (6-OHDA) lesions of the nigrostri-
atal dopaminergic pathway. Analysis of functional recovery was
carried out using a video activity monitor to assess animal loco-
motor activity and analysis of anatomical recovery was made
using tyrosine hydroxylase (TH) immunohistochemistry.

Results: A pre-graft challenge with amphetamine (5§ mg/kg
i.p.) induced asymmetric turning behaviour towards the lesioned
side: 566.2 + 84.5 ipsiversive rotations vs 0.7 + 0.4 contraver-
sive rotations over a 60 minute observation period (mean *
SEM, n=6 in each group). In contrast, a post-graft challenge at 6
weeks with amphetamine failed to induce asymmetric turning
behaviour. Immunohistochemical analysis using an antibody
against TH revealed a large number of TH-positive cell bodies
in the grafts both in the striatum and substantia nigra. A dense
network of dopaminergic processes was also found within the
grafts and a large number of axons projected from the nigral
graft toward the striatal graft and viscera. This produced restora-
tion of the nigrostriatal pathway.

Conclusions: This study for the first time demonstrates both
functional and anatomical restoration of the nigrostriatal path-
way by concurrent fetal nigral grafts in the striatum and nigra in
the 6-OHDA rat model of PD.

F-10

Pallidotomy in Parkinson’s Disease: Short Term Results

A. KisHORE, 1. TURNBULL, R. DE LA FUENTE-FERNANDEZ,
C. HonEey, D.B. CaLNE, B.J.Snow (Vancouver, British Columbia)

Objective: To determine the effects of unilateral pallidotomy
in Parkinson’s Disease (PD).

Background: Recent studies suggest that ventrolateral palli-
dotomy improves parkinsonian signs and dyskinesias.

Methods: Eighteen patients (m=11,w=7, mean age 61.6 + 11)
who underwent stereotactic unilateral ventrolateral pallidotomy
(VPLP) were rated within two weeks before and up to three
months after surgery using UPDRS (subsets: Motor ADL and
motor complications). The severity of dyskinesias was rated by
the scale of Goetz CG et al. Patients were rated both OFF (12
hours off medication), and ON (optimally medicated with lev-
odopa/carbidopa). The results were analyzed with regression
methods, adjusting for age, duration of follow up and scores
pre-operatively when relevant.

Results: Motor UPDRS score in the OFF state improved in
all (p<0.0001):64% contralaterally, and 26% ipsilaterally. All
the major parkinsonian signs improved (tremor 76%, rigidity
53%, bradykinesia, 39% and postural stability 39%). Total dysk-
inesia score improved in all patients (p=0.001). Dyskinesias
improved contralaterally by 78%, and ipsilaterally by 34%.
ADL in the OFF state improved by 40% (p=0.005). In the ON
state there was improvement in both UPDRS motor scores
(p=0.001) and ADL (p=0.03). Daily levodopa dose did not
change after surgery.

Conclusions: Unilateral VPLP in PD improves substantially
the motor deficits and dyskinesias contralaterally. Follow-up up
to 3 months showed ipsilateral improvement to a lesser degree.

F-11

Evaluation of Electroconvulsive Therapy in Parkinsonism

Y. Wang, J.K.C. Tsui, A.M. Jiwa, D.B..CALNE
(Vancouver,British Columbia)

Twenty patients with idiopathic Parkinson’s disease (IP)
received electroconvulsive therapy (ECT) from 1980-1995. Each
course of ECT included 3-5 sessions, and six patients had 2 or 3
courses ECT. There was substantial improvement in 12 patients.
Benefit was obtained in delusional psychosis, suicide ideation,
and visual or auditory hallucinations. In addition, there was
major amelioration of Parkinsionian deficits in 13 patients.
Rigidity, and bradykinesia were improved, while, dyskinesia
and dystonia decreased in 3 patients. The duration of ECT
effects ranged from 3 weeks through 6 months when the last fol-
low-up observation was made. Side effects included producing
transient deterioration of short term memory in 11 patients,
exacerbating agitation and paranoia in 3 patients.

Our study indicates that ECT has a useful role in complicated IP,
but it is contraindicated in patients with significant intellectual
impairment. Qur findings, together with previous reports, suggest
that ECT is under utilized in difficult management situation with IP.
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G. EPILEPSY

G-01

Expert System Approach For Analyzing Electrographic
Seizures

S.S. SEsHIA, L. YAo, E. SHWEDYK (Winnipeg, Manitoba)

Computer aided analyses facilitate seizure detection. Current
approaches are based on conventional signal processing meth-
ods. To the best of our knowledge, expert system principles have
not been tried. We describe a prospective study using such a
technique.

The rules for recognizing electrographic seizures were prede-
fined. The rules were programmed on a Maclntosh computer
using C language and CLIPS. Independent training (N=40) and
evaluation (N=85) sets of EEG data (20 seconds each) incorpo-
rating electrographic seizures identified by a clinical neurophys-
iologist were selected from records done with a 16 channel
ambulatory recorder, bipolar montages being used. The EEGs
were done for clinical reasons, primarily to obtain electrograph-
ic correlates to clinical seizures. The performance of the com-
puter based expert system was compared with that of the clinical
neurophysiologist. 142/424 “events” identified by “the system”
as real or suspect electrographic seizures were not labelled as
such by the neurophysiologist (False + rate of 34%). Conversely,
“the system” missed 19/301 “events” (false - ve rate 6%) identi-
fied as real or suspect by the neurophysiologist. We suggest that
expert system methods may have a useful role in helping us
detect electrographic seizures in prolonged recordings.

Funded by: Health & Welfare Canada/HSCRF

G-02

Long-Term Open-Label Study of Topiramate: The
Canadian Experience

A. GUBERMAN, M. CouTuURE (Ottawa Ontario), J. BRUNI,
J. SCHNEIDERMAN (Toronto,Ontario)

Background: Topiramate (TPM) is a novel antiepileptic drug
active in the rodent MES epilepsy model and has been shown to
be safe and effective in a variety of seizure types in humans.

Methods: Two Canadian centres have participated since 1993
in a multicentre, open, add-on study of TPM in adult epilepsy.
Adults over 18 years old with a definite diagnosis of epilepsy
(any seizure type) who were felt to be poorly controlled were
included. Topiramate was initiated at 100 mg/day (later 50
mg/d) and titrated upwards to maintenance dose (maximum
1000 mg/day) as tolerated. Safety parameters as well as seizure
response were assessed.

Results: Twenty-nine of the 36 patients had partial seizures
with or without secondary generalization. The mean maximum
dose of TPM was 441.7 + 275.8 mg/day. Overall median percent
seizure reduction was 46.9% although 5 patients remained <30
days and 7 < 60 days in the study. In all 26 patients were discon-
tinued: 7 for ineffectiveness, 15 for adverse drug effects, 3 for
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protocol violation and 1 at the patient’s request. Ten patients
remain on the drug for a mean of 24.4 months with 4/11 show-
ing > 90% seizure reduction. There were no serious adverse
events. The most common treatment emergent side effects were
fatigue (38.9%), memory difficulties (36.1%), headache
(30.6%), weight loss (33.3%), cognitive slowing (22.2%), dizzi-
ness (22.2%).

Conclusion: Topiramate is an effective, easy to use, and safe
add-on agent for long-term treatment of uncontrolled adult
epilepsy. The relatively high dropout rate in our study may be
partially due to the high initial dose (100 mg).

G-03

Survey of Canadian Neurologists Regarding Epilepsy and
Driving

R.S. McLAcHLAN, (London, Ontario)

Certain neurological disorders increase the risk of motor
vehicle accidents, but there is controversy as to who should
determine medical eligibility to drive, the treating physician or
the state.

Method: A questionnaire sent to all adult neurologists in
Canada (N=494) asked about current practice and opinions
regarding neurological disorders and driving. Responses were
compared between neurologists practicing in provinces with and
without legislation requiring compulsory reporting of medical
conditions.

Results: There were 289 (59%) responses with the lowest
provincial response rate 46%. Overall, 50% of neurologists
reported seizures most of the time compared to 4% for
stroke/TIA, 26% for dementia and 8% for other neurological
conditions (p <.0001). In five provinces with mandatory report-
ing legislation, 84% of neurologists (N=140) reported seizure
patients most of the time, compared to 19% (N=149) in other
provinces (p<.0001). No differences appeared in reporting of
other conditions. Agreement with mandatory reporting was 44%
but this differed in mandatory vs. discretionary reporting
provinces (63% vs. 26%, p<.0001). Only 11% thought medical
guidelines regarding driving were inadequate but 51% indicated
the minimum seizure free interval should be six months or less.

Conclusion: Seizures are selectively reported more often than
other neurological conditions but there is considerable variation
in opinion and practice of neurologists depending on province of
residence.

G-04

Quebec City Epilepsy Surgery Program : The First Three
Years

S. TrRemBLAY, R. DEsBIENS, C. PicarD, D. LACERTE,
M. THiBauLt, PV. GouLp, S. VERRET (Quebec, Quebec)
Background: Epilepsy surgery has been performed in Quebec
City since 1992, using standard investigative methods but no
invasive intracranial evaluations. We present our results and

Suppl. 1 - 827

https://doi.org/10.1017/50317167100020849 Published online by Cambridge University Press


https://doi.org/10.1017/S0317167100020849

THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES

compare them with the surgical series of established epilepsy
surgery programs.

Methods: Updated medical records were reviewed. Engel’s
classification was used for assessment of seizure control in sur-
gical resections. Patients were divided in 3 groups: group I:
temporal lobe surgeries; group 2: extratemporal lobe surgeries;
group 3: callosotomies.

Results: Forty-one surgeries were performed, 26 in group 1, 5 in
group 2 and 10 in group 3. Twenty-one (80 %) in group 1 and 2 (40
%) of group 2 are Engel class 1. Nine (90 %) patients in group 3 are
significantly improved (> 50 % reduction in drop attacks and tonic
or tonic-clonic seizures). Followups are between 0-40 months.

Conclusions: Our results are comparable with published sur-
gical series from established epilepsy surgery programs, but
should be interpreted cautiously until extended follow-up
becomes available. Epilepsy surgery can be performed efficient-
ly with excellent results in smaller epilepsy surgery programs

with careful case selection. This approach hastens access to |

surgery and allows ultraspecialized centers to concentrate on
difficult cases requiring invasive studies.

G-05

More Severe Hippocampal Damage When Medial Temporal
Lobe Epilepsy Is On The Dominant Side For Language

A. BouTHILLIER (Montreal, Quebec), D.D. SPENCER, J.H. Kim,
M. Lusy, G. McCARTHY, K.J. Sass (New Haven, Connecticut)

Rationale: Long-term synaptic potentiation has been impli-
cated in hippocampal memory processing and could be involved
in epileptogenicity. Since memory appears to be temporal lobe
side specific and better defined on the dominant side for lan-
guage, this study was undertaken to evaluate hippocampal dam-
age as a function of the dominant or non dominant side of medi-
al temporal lobe epilepsy (MTLE).

Methods: Hippocampal subfield neuronal densities and hip-
pocampal volumes (HV) as determined by volumetric MRI were
prospectively collected in 90 consecutive patients undergoing
surgery for non lesional MTLE. All patients had language domi-
nance established by the Wada test.

Results: In patients with a history of febrile seizure (FS)
(n=44), all subfields except CA2 showed more neuronal loss when
the disease was on the dominant side as compared to the non dom-
inant: CA', 81% vs. 68% (p=0.0002); CA3, 71% vs. 55%
(p=0.002); CA%, 78% vs. 57% (p=0.002); granular cell layer, 60%
vs. 47% (p=0.007). In patients with no history of FS (n=46), those
differences were not significant. HV on the side of disease was not
influenced by the dominance, but contralateral HV were smaller
when on the dominant side (1.28 vs. 1.47 cm?3, p=0.05).

Conclusion: MTLE is associated with more hippocampal
damage when the disease is on the dominant side for language,
but only if the etiologic risk factor is a FS. This finding could be
related to more potent excitotoxicity in the dominant hippocam-
pus, or to undetermined disease specificity associated with FS.

G-06

Postoperative Outcome of Seizures and Aura Correlated
with the Extent of Mesial Temporal Resection in Temporal
Lobe Epilepsy (TLE)

R. MORRIS, M.A., ALONSO-VANEGAS, V.K. SrRivastava, U. LEE,
L.F. QUESNEY, A. OLIVIER. (Montreal, Quebec)

Background: Many patients with TLE can have complete
postoperative relief of seizures and aura. Yet, some patients have
persistent auras.

Methods: Twenty seven cases of non lesional TLE patients
with seizure and aura operated at the Montreal Neurological
Institute (MNI) from 1976 - 1994 were analysed. There were 16
males and 11 females. The age distribution ranged from 15 to 54
years. EEG changes were unilateral in 21, in 6 the abnormalities
were bilateral but with clear unilateral predominance. The mean
follow up period was 6.87 years.

Results: 14 patients (52%) had relief of both seizure and
aura, 9 (33%) were seizure free but aura persisted, 3 had a
diminished frequency and intensity of seizures and aura, | had
less disabling seizures with no aura. Six patients underwent rad-
ical removal of the amygdala and 3.5 cm of the hippocampus.
Five patients (83%) were free of seizures and aura; in one, the
aura was still present but remained seizure free.

Conclusions: Radical removal of the amygdala and 3.5 cm of
the hippocampus gave optimal relief of both seizures and aura.
The anatomical substrate for the origin of seizures and aura in
non lesional temporal lobe epilepsy patients are different.

G-07

Role of the Amygdala and Entorhinal Cortex in the Surgery
of Temporal Lobe Seizures

W. FEINDEL, G. LEONARD, Z. CARAMANOS, M. L1, J. HARRISON,
A. KucHELA (Montreal, Quebec)

Background: Various structures of the mesial temporal region,
the amygdalo-hippocampal complex, the cortex of the rhinal, insular
and entorhinal areas and the subiculum, have been implicated in the
pathogenesis of temporal lobe epilepsy. Their relative significance,
however, taken individually or together, in relation to the anatomical
patterns of surgical excision that result in successful outcome, still
remains controversial.

Methods: In 50 consecutive patients with temporal lobe seizures
selected for surgical treatment from March 1985 to August 1988, using
similar preoperative criteria, resection by the same surgeon involved
temporal cortisectomy, radical amygdalectomy and minimal hip-
pocampal removal. All patients had post-operative magnetic resonance
imaging (MRI) to define the extent of the surgical excision. Response
to a follow-up questionnaire was received from 46 of the 50 patients at
a minimum of two years after surgery.

Results: The outcome in relation to seizure control was consid-
ered satisfactory in 90%. Of these, 76% were seizure-free or
became seizure-free within two years of the operation. An
additional 15% reported a marked reduction in seizure tendency. In
9%, there was less significant or no improvement in seizure control.

Conclusion: By comparison of various mesial temporal lobe
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excisions as described from other neurosurgical centres with the
present results, we conclude: 1) The amygdala and entorhinal cor-
tex represent the common critical region for a resection that
achieves successful seizure control. 2) Major excision of the hip-
pocampus is not essential for seizure control in many patients with
temporal lobe epilepsy.

G-08

Treatment of Mesial Temporal Lobe Seizures by Stereotactic
Ablation of the Amygdala and Hippocampus

A.G. PARRENT, W.T. BLUME (London, Ontario)

Treatment of intractable temporal lobe seizures with temporal
lobectomy results in substantial seizure reduction in over 90% of
patients. More recently selective amygdalohippocampectomy has
been reported to alleviate seizures in appropriately selected
patients (Weiser, 1991). In the past stereotactic amygdalotomy
had been used to treat intractable seizures associated with behav-
ior disorders, with some success (Narabayashi et al, 1963). This
study was designed to assess the technical feasibility and prelim-
inary results of stereotactic radiofrequency ablation of mesial
temporal structures for the treatment of temporal lobe seizures.

A trial of stereotactic ablation of the amygdala and hippocam-
pus was carried out in 10 patients with complex partial seizures
of mesial temporal origin. Seizures originated from the left side
in 7 patients and right side in 3. Mean age was 30 yrs (17-42).
All patients demonstrated a predominant unilateral temporal lobe
spike/seizure focus. MRI demonstrated hippocampal high signal
+/- atrophy, compatible with mesial temporal sclerosis.

Using the Leksell stereotactic frame, volumetric MRI imaging
was performed and reconstructed as thin contiguous axial and
coronal images to allow the selection of multiple target sites in
the hippocampus and amygdala. A multicontact electrode was
stereotactically placed in the temporal horn of the lateral ventri-
cle to record from the surface of the hippocampus during the pro-
cedure and for 48 hours post-operatively. The lesioning electrode
(1x5 mm tip) was advanced to each target through a single lateral
temporal burr hole, and radiofrequency lesions were made (75°C
x 90 sec). It was not uncommon for isolated seizures to occur in
the first 4-6 weeks after surgery (4 patients). Over a follow-up
period of 1-16 months, 3 patients were seizure free, 5 experi-
enced >90% seizure reduction, | a 50-90% reduction and 1!
<50% reduction. There have been no complications.

Our experience suggests that stereotactic amygdalohippocam-
potomy may provide an effective and less invasive alternative to
temporal lobectomy or selective amygdalohippocampectomy.

G-09

Evidence for Progressive Hippocampal Damage in Patients
with Intractable Temporal Lobe Epilepsy and History of
Febrile Seizures

A. BouTHILLIER (Montreal, Quebec), D.D. SPENCER, D. KING,
S.S. SPENCER, M. LuBY, G. McCARrTHY, J.H. KM, K. J. Sass
(New Haven, Connecticut)
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Rationale: Medial temporal lobe epilepsy (MTLE) is often
associated with structural and functional hippocampal damage.
We investigated the hypothesis that the injury is progressive and
looked for associated risk factors.

Methods: Hippocampal volumes (HV), memory scores
(Selective Reminding Test), 1Q scores and hippocampal neu-
ronal densities were prospectively obtained in a series of 90 con-
secutive patients undergoing surgery for non lesional MTLE.

Results: There was a significant negative linear correlation
between duration of epilepsy and HV on the side of surgery, but
only in the group of patients with a history of FS (r=-0.571,
p=0.001). HV contralateral to the side of surgery was also influ-
enced by the duration of epilepsy (r=-0.469, p=0.009). For
patients with FS and disease on the dominant side for language,
there was a significant negative correlation between duration of
epilepsy and verbal memory score (r=-0.692, p=0.007), non ver-
bal memory score (r=-0.633, p=0.02), VIQ (r=-0.496, p=0.02),
PIQ (r=-0.435, p=0.04) and FSIQ (r=-0.518, p=0.02). Mean hip-
pocampal neuronal density also correlated with duration of
epilepsy.

Conclusion: MTLE progresses differently dependent on a
history of FS. Progressive bilateral, structural and functional
hippocampal damage occurs only in the FS group.

G-10

Use of Invasive Monitoring to Lateralize Seizure Foci in
Children

0O.C. SNeaD III (Toronto, Ontario), S.R. KONGELBECK (Los
Angeles, California), C. RAFFEL (Rochester, Minnesota)

Background: The epileptogenic zone in children undergoing
evaluation for epilepsy surgery often may be extratemporal and
require ictal recording from chronically implanted subdural
electrode grids for localization prior to surgery. However, there
may be insufficient data in some children to allow for lateraliza-
tion of the ictal focus. Epilepsy surgery may be precluded for
this group of children since lateralization of the epileptogenic
zone is required in order to place a subdural grid for localization
prior to surgery.

Methods: Seizures were recorded from bilateral subdural
strip electrodes over a period of 3-8 days in 8 children who
demonstrated clinical evidence of partial seizures, but had dis-
cordant EEG, neuroimaging, and clinical data which made later-
alization of the epileptogenic focus impossible.

Results: Lateralization of the seizure focus was accomplished
in seven of the eight children. All seven had subdural electrode
grids placed subsequently over the side lateralized by subdural
strip recordings with localization and focal cortical resection of
the epileptogenic zone. All of the children with focal cortical
resection had abolition of seizures or a significant reduction in
seizure frequency.

Conclusion: This technique makes surgery an option for
those children with intractable seizures who would otherwise be
excluded from surgical consideration because of an inability to
lateralize the seizure focus by noninvasive means.
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G-11

Linkage Study of Autosomal Dominant Febrile Convulsions
in Two Multigenerational Pedigrees

L.J. RacacHo, J. MAHER, G.C. EBERS, R.S. McLacHLAN, D.E.
BuLMaN (London, Ontario)

Febrile convulsions (FC) are clonic or tonic-clonic seizures in
the presence of fever without any signs of intracranial infection,
antecedent epilepsy, or other definable cause. They occur in 1 to
5% of all children between the ages of | to 6 years, making it the
most common neurological disorder among children. Since twin
and family studies support a genetic basis for FC, we performed
linkage analyses on two multigenerational families which appear
to be segregating the disorder as an autosomal dominant trait
with reduced penetrance. We investigated the possibility that any
of five previously mapped epilepsy loci could be involved with
seizure susceptiblity in FC. Microsatellite markers tightly linked
to these epilepsy loci were tested for linkage to the FC trait at
reduced penetrances of 70% and 95%. Combined lod scores of
less than -2.00 in both families indicated a 100:1 odds against
linkage of any of these epilepsy loci to FC. Thus, our preliminary
linkage analyses of the two families have excluded five previous-
ly mapped epilepsy loci, juvenile myoclonic epilepsy (EJM1),
benign familial neonatal convulsions (EBN1 and EBN2),
Unverricht-Lundborg disease (EPM1), and a partial epilepsy
locus. Furthermore, we could not replicate the linkage of FC to
chromosome 8q13-21 suggested by a recent study.

H. GENERAL NEUROSURGERY

H-01

Myelin - Associated Glycoprotein Influences Axon/Neutrite
Growth and Growth Cone Motility

K. G. McKenzie Memorial Prize for Basic Neurosciences
Research - 2nd prize

M. L1, A. SHiBaTA, C. LI, P.E. BRAUN, L. MCKERRACHER,
J. RODER, S.B. KATER, S. DavIiD (Montreal, Quebec)

We have previously shown that myelin-associated glycoprotein
(MAG) contributes to the neurite growth inhibitory activity in
bovine central nervous system (CNS) myelin. Here we report stud-
ies on MAG-deficient mice, and the effects of recombinant MAG
on neurite growth and growth cone collapse. Although there was no
significant difference in the amount of neurite growth on myelin
purified from MAG-/- and MAG+/+ mice, octylglucoside extracts
of CNS myelin fractionated by DEAE-chromatography showed
that the major peak of inhibitory activity that is associated with
MAG in normal mice, is significantly reduced in MAG deficient
mice. Axon regeneration was also examined in vivo after thoracic
lesions of the corticospinal tracts. In contrast to MAG+/+ mice, a
small number of anterogradely labeled axons extended up to 13.2
mm past the lesion in MAGdeficient mice. Additional in vitro stud-
ies demonstrated that recombinant MAG inhibited neurite growth
and caused collapse of axonal growth cones. These data suggest

that other myelin-derived inhibitors may compensate for the
absence of MAG in the MAG-/- mice, and that MAG inhibits neu-
rite growth by altering that behavior of axonal growth cones.

H-02

Block Funding -The Manitoba Managed Care Plan

N.C. HiLL (Winnipeg, Manitoba)

Neurosurgeons in Manitoba have been convinced by
Government and University officials to participate in a proposal
in which it is claimed that costs will be reduced, dependence of
the University on the financial support by practising physicians
will be eased, and, by provision of adequate facilities and guar-
anteed income, the chronic shortage of neurosurgical manpower
in Manitoba will be overcome.

Seven neurosurgeons, or their equivalent, will be funded to
supply all of the neurosurgical services, both clinical and aca-
demic, in Manitoba and the Government through its Health
Insurance Program will supply a block of money to neurosur-
geons for this purpose. Negotiations included a guarantee of the
preservation of the independent economic status of each neuro-
surgeon; the expenses to be included, (e.g. office costs) or
excluded (e.g. malpractice insurance); the precise nature of ser-
vices to be provided; quality assurance; and other considerations.
The contract is for three years and will be described in detail.

The institution of such a plan (which is also being proposed
for neurologists), if adopted on a national scale will have signifi-
cant repercussions on the pattern of neurosurgery and neurology
practice in Canada and on the teaching programs supplying neu-
rosurgeons and neurologists to that practice.

H-03

The Health Utilities Index: A Useful Tool for Outcome
Measurement and Quality Assurance in Neurosurgical
Practice

J. WELLSs (Hamilton, Ontario)

Background: The McMaster Health Utilities Index (HUI) pro-
vides self-reported measurement of health status in the following
domains: vision, hearing, speech, mobility, dexterity, mood, mem-
ory, problem solving, self care, and pain. A simple questionnaire
produces information suitable for interval level statistical testing.
It has been fully validated. We investigated the HUI as an out-
come measure and quality assurance tool for neurosurgical cases.

Methods: Neurosurgeons and rehabilitation specialists
administered the HUI to hundreds of patients in their offices and
clinics for three months. Acceptance, problems, and results were
monitored and analyzed. A computer database and a format for
analysis and presentation of the HUI test results were developed.

Results: HUI testing was easily done. Data highly suitable
for outcome measurement and quality assurance were obtained.
The test was not useful for people with severe dysphasia or for
those speaking neither English nor French Canadian.

Conclusions: The HUI provides data useful for outcome
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measurement and quality assurance measurements for a wide
variety of neurosurgical cases. It is helpful for management of
individual cases, assessment of a neurosurgical practice, and for
analysis of various neurosurgical patient populations. It provides
data that are relevant, easy to understand, and suitable for inter-
val level statistical analyses.

H-04

Analysis of 1594 Cases of Catastrophic Injuries in Sports
and Recreation with a View to Injury Prevention

C.H. Tartor, V. EpMONDS, L. LAPczAK (Toronto, Ontario)

The purpose of this study was to determine the epidemiology of
catastrophic injuries in sports and recreation in Ontario in order to
develop targeted prevention programs. From 1986 to 1992, three
surveys were conducted each of 12 months duration. The surveys
were designed to identify all catastrophic injuries occurring due to
sports or recreational activities in the Province of Ontario in each
12 month period. Catastrophic injury was defined as “an injury
causing actual or potential long-term and/or permanent injury, or
an injury causing death”.

A total of 1594 catastrophic injuries were identified consisting
of 1071 survivors and 523 fatalities. The main types of injuries
were to the head and spine. Eighty-three % were male and 7%
were female. For both male and females, the peak decade for
injury was the 11-20 year old group which accounted for 31.2%
and 30.6% of the injuries in females and males, respectively. The
mean and median ages for the fatalities were 31.3 and 29.0 years,
respectively. Water sports were the leading cause of injury
accounting for 27.3% of all injuries with motor sports second at
19.3%, and winter sports third at 15.7%. Bicycle injuries were the
fourth most common cause at 10.3%. Water sports accounted for
55.5% of the 523 fatalities, while 22.6% were due to motor sports,
and 8.6% were due to bicycling. In all activities except equestrian
sports, males out numbered females.

Some important trends were noted during the course of this
study including a marked rise in snowmobile injuries and a
decline in hockey injuries.

The information obtained in these surveys has been the basis
for the development of targeted prevention programs which are
now underway in many sports and recreational activities includ-
ing hockey, snowmobiling, diving and other water activities, and
racket sports.

H-05

Is Lateral Plain X-ray of the Cervical Spine Adequate for
Ruling Out Cervical Spine Fractures in Severe Head Injury
Patients?

E.A. BADEIO, R.R. SALuMBIDES (Kearney, Nebraska)

Background: Patients with severe head injury are presumed
to have a cervical spine injury until this is proven otherwise. To
prove the absence of cervical spine fracture a lateral x-ray of the
cervical spine was deemed adequate provided it showed the cer-
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vical spine up to C7. In the last 2 years we have found increas-
ing numbers of false negative plain x-rays of the cervical spine,
and the essence of this paper is to present our findings in the last
2 years.

Merthods: We reviewed all our patients admitted to the hospi-
tal with head injury who had cervical spine x-rays and also CT
scan of the spine, and compared the plain x-ray findings with
the CT scan findings for any discrepancies.

Results: Over the 2 year period there were 8 patients with
negative cervical spine x-rays who had fractures of the cervical
spine on CT. Two of these patients eventually required cervical
fusion with plating. In one of the patients the CT scan was nega-
tive, but the MRI showed a fracture dislocation of the cervical
spine.

Conclusion: Plain cervical spine x-rays are not adequate to
rule out cervical spine fractures. This is especially the case in
unconscious patients who are unable to complain of neck pain.
The routine in our hospital in such severe head injury patients is
to do a CT scan of the cervical spine also.

H-06

Factors Predictive of Hospital Mortality and Mechanical
Ventilation in Patients with Cervical Spinal Cord Injury

M. FEHLINGS, A. CrLaxtoN, D. WonG, F. CHuUNG
(Toronto,Ontario)

Background: The objective of this study was to identify fac-
tors predictive of mortality and the need for mechanical ventila-
tion in patients with cervical spinal cord injury (SCI). To date a
multivariate analysis of independent predictors of these clinical
outcomes has not been performed.

Methods: A retrospective analysis of all patients admitted to
the Toronto Hospital with major cervical SCI between 1982 and
1994. Univariate and multivariate logistic regression were used
to identify factors predictive of mortality and ventilator-depen-
dent respiratory failure.

Results: Data were analyzed on 72 cases. All patients were
managed in a neurosurgical intensive care unit. 15 patients
(21%) died in the first 3 months post-injury and 41 patients
(57%) required mechanical ventilation. Univariate analysis iden-
tified age, pre-existing cardiac disease, neurological level at C4
or above, Glasgow Coma Scale (GCS) <14, vital capacity and
an absent cough to be associated with mortality. Factors associ-
ated with the need for mechanical ventilation included neurolog-
ical level at C5 or above, complete SCI, copious sputum, major
lobar collapse and pneumonia.

Conclusions: Multivariate logistic regression identified age,
level of cord injury and GCS as independent predictors of mor-
tality in patients with cervical SCI. Copious sputum and pneu-
monia were independent predictors of the need for prolonged
mechanical ventilation.
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H-07

Anterior Laparoscopic Lumbar Fusion(BAK System):
Preliminary Experience

S. CHAKRAVARTHI, A.G.E. NorTH, R.R. ANDERSON, R. LEMMON
(Windsor, Ontario)

Background: Recently minimally invasive laparoscopic sur-
gical techniques have been developed to perform lumbar discec-
tomy and fusion at the L5-S1 intercertebral disc space. Twelve
patients are included in this study. Nine patients had a diagnosis
of a symptomatic Grade [ spondylolisthesis. One patient had a
recurrent disc herniation following two previous posterior
decompressions. Two additional patients had chronic back pain
associated with a central disc herniation.

Method: The procedure was carried out through standard
laparoscopic portals with a working channel positioned over the
L5-S1 disc space. The disc space is distracted, disc material
removed and two metal cages packed with autologous bone
graft are then screwed into the intervertebral space. The patients
are mobilized immediately.

Results: There were no complications. In two patients there
were technical limitations inserting two BAK cages and only
one was used. In all cases the spondylolisthesis was reduced and
maintained on serial lumbar x-rays. All of the BAK cages
remain in position.

Conclusion: We are presently following all patients with a
detailed assessment in order to critically evaluate the long-term
outcome. The challenge in lumbar fusion procedures remains
the indications and patient selection.

H-08

Time Course of Cerebral Ischaemia Following Traumatic
Brain Injury

J. BROWN, A.J. BAKER, S.J. KoNasIEwWICZ, R.J. MOULTON
(Toronto, Ontario)

Background: Evidence of cerebral ischaemia is frequently found
at autopsy after fatal traumatic brain injury (TBI) but clinical
demonstration of cerebral ischaemia leading to neurological deteri-
oration is difficult. Discriminate analysis defines a group of patients
with elevated arteriovenous oxygen difference (AVDO,) within 24
hours of injury and deteriorating somatosensory evoked potentials
(SSEPs) over a five day period. This paper compares time courses
of ischaemia and electrophysiological change in this group.

Merhods: From July 1987 to November 1995, intensive moni-
toring of 46 patients with severe TBI (GCS<8 after resuscitation)
included twice daily AVDO, and cerebral blood flow (CBF)
measurements and hourly SSEPs for an average of five days.
SSEPs were quantitated as summed peak to peak amplitudes.
Five ischaemic patients were identified by discriminate analysis.

Results: Ischaemic patients did not differ in initial SSEPs
from the nonischaemic group but deteriorated to SSEP ampli-
tudes significantly below those of the nonischaemic group by 48
to 120 hours post injury. The mean CBF in ischaemic patients
was initially significantly below that of the nonischaemic group

(30.01 vs. 46.91 cc/100g/min respectively, p=0.001) but by 24
hours post injury was not significantly lower than nonischaemic
patients,

Conclusions: Electrophysiological deterioration persists beyond
the period of ischaemia in TBI patients undergoing ischaemic sec-
ondary injury and is concomittant with recovery of CBF (reperfu-
sion). A definition of ischaemic secondary injury based on both
electrophysiological deterioration and elevated AVDO, is useful
because thresholds for metabolic failure remain undefined in this
pathophysiologic setting and may differ from accepted values.

H-09

Serial Median Nerve Somatosensory Evoked Potentials
Obtained Within the First Week After Injury as Predictors
of Qutcome in Comatose Patients with Head Injuries

D.A. HouLbeN, K.A. KLETTKE, R.P. HENRIQUES, D.G.
BAsavAKUMAR, M. L. ScHwaRrTz (Toronto, Ontario)

Background: Early median nerve somatosensory evoked
potential (SSEP) grade predicts 6 month outcome in comatose
patients with severe traumatic brain injury (TBI). The optimal
time for SSEP testing is not known.

Methods: Median SSEP grades' were obtained at the begin-
ning, middle and end of the first week after injury on 31 patients
with severe TBI. SSEP grade was statistically compared to 6
month Glasgow Outcome Scale (GOS).

Results: SSEP grade at the beginning (R=0.47, p=0.008),
middie (R=0.68, p=0.0001) and end of the week (R=0.6,
p=0.0003) related significantly with GOS. One test time was not
significantly different than the others in relating to GOS (begin-
ning vs. end, p=0.4; middle vs. end, p=0.8; beginning vs. end,
p=0.5). Patients with a beginning intermediate SSEP grade
which increased or stayed the same by the end of the week
(n=16) had a better prognosis for independent functioning at 6
months than those with SSEP grade deterioration (n=3) all of
whom died or remained in a vegetative state.

Conclusions: SSEP grade obtained at the beginning of the
first week after injury may be a useful tool in the early clinical
management of patients with severe TBL. Patients with interme-
diate SSEP grade should have serial testing because SSEP grade
deterioration within the first week is a poor prognosis for further
neurological recovery.

Reference: 1. Houlden DA, Chen Li, Schwartz ML, Katic M:
Median nerve somatosensory evoked potentials and the Glasgow
Coma Scale as predictors of outcome in comatose patients with
head injuries. Neurosurgery 27:701-708, 1990.

H-10

Percutaneous Balloon Microcompression of the Gasserian
Ganglion for Trigeminal Neuralgia
S.S. BaEgEsa , B.G. BENOIT (Ottawa, Ontario)

Background: A percutaneous method of gasserion ganglion
compression, utilizing a balloon catheter, was first described by
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Mullan and Lichtor in 1983. This relatively minor procedure is
an attractive alternative in patients with trigeminal neuralgia,
who are not candidates for microvascular decompression
(MVD).

Methods: During the period 1989 - 1995, 37 balloon proce-
dures were performed on 33 patients. All patients had idiopathic
trigeminal neuralgia, except for one with multiple sclerosis. The
mean age of the patients was 61 years (range 32 - 83 years) and
64% were females. Ten of the 33 patients presented with pain
recurrence after treatment by other surgical techniques.

Under light general anesthesia, with lateral C-arm fluoroscop-
ic monitoring, a 14 F needle is introduced into the foraminal
ovale. A #3 F Fogarty catheter is passed into Meckel’s cave
through the needle and inflated with 0.5 - 0.75 cc of contrast for
a mean period of 15 minutes (range 6 - 20 min.). There were two
failed cannulations. Most patients were discharged the day of
surgery (31/37) and the mean follow up period was 31 months.

Results: All patients had immediate post-operative relief of
pain, and 89% had mild numbness. There was no anesthesia
dolorosa or keratitis. There was one case of aseptic miningitis
(uneventful outcome), one case of cardiac asystole upon dural
penetration (rhythm restored quickly) and one case of trochlear
nerve paresis with recovery after 3 months. Tic recurred in 30%
(N=10), after a mean interval of 20 months. These patients
underwent further procedures; balloon (4), MVD (3), peripheral
neurectomy (3). There was no direct correlation between the
recurrence of neuralgia or post-operative numbness and duration
of microcompression.

Conclusion: Percutaneous balloon microcompression is a
simple, safe, and effective option for selected patients with
trigeminal neuralgia. Recurrence rates are comparable to other
methods, and the procedure can be done on an out-patient basis.

H-11

Long-Term Results of Microvascular Decompression and
Partial Trigeminal Sensory Root Section in the Treatment of
Tic Douloureux

G.G. FErRGUSON, D. BisNAIRE (London, Ontario)

Background: There is considerable interest in the use of
microvascular decompression (MVD) with or without partial
trigeminal sensory root section in the treatment of tic
douloureux. There has been some skepticism regarding the safe-
ty and long-term efficacy of these procedures.

Methods: Since 1977, 133 patients with tic douloureux have
undergone 146 posterior fossa procedures; an initial MVD in
106, a partial root section in 30 and re-exploration in 10, 9 of
whom underwent partial root section. The patients have been
followed prospectively. Only 1 patient has been lost to follow-
up.

Resulrs: The male/female ratio was 49/84. The average age at
treatment was 55. There have been no deaths and no patient has
suffered significant persisting disability. One patient required re-
exploration for a postoperative hemorrhage. One patient had a
minor pontine infarction. Two patients have mild ataxia, 2 have
moderate hearing loss and 3 have somewhat bothersome sensory

LE JOURNAL CANADIEN DES SCIENCES NEUROLOGIQUES

loss. The follow-up averages 6.6 years (30 days to 8.3 years).
Based on the results of the initial procedure, 63% have been
totally pain free, 10% have had minimal pain requiring no treat-
ment, 13% have required Tegretol at some time, and 14% have
required further surgical treatment.

Conclusions: Eighty-six percent of patients undergoing pos-
terior fossa exploration and either MVD or partial sensory root
section as an initial procedure for tic douloureux have required
no further surgical treatment when followed for up to 18 years.

L. PEDIATRIC NEUROSURGERY

I1-01

Realistic Simple Mathematical Model of Brain
Biomechanics for Computer Simulation of Hydrocephalus
and Other Brain Abnormalities

J.M. DrRAKE, O. MosTacHFl (Toronto, Ontario), G. TENTI,
S. SIVALOGANATHAN (Waterloo, Ontario)

Background: The failure of computer simulations to accu-
rately predict the mechanical response of the brain to such pro-
cesses as hydrocephalus, head injury, and tumors, stems from a
lack of a suitable model, and lack of information about brain
mechanical properties. We have developed a simple but realistic
brain model which allows us to estimate theses properties.

Methods: We assumed that the brain is a porous solid filled
by a fluid, a two-phase system. We solved directly the equations
for consolidation theory, using simplified brain geometry.
Profiles for brain tissue pressure, brain tissue displacement, and
brain fluid flow, were generated for chronic compression such
as with hydrocephalus. The effects of mechanical properties
Young’s modulus, shear modulus, Poisson ratio were analyzed.

Results: Solution of this model demonstrates that the
response of the brain to mechanical forces is critically depen-
dent on the Poisson ratio, which we estimate to be between .3
and .35 (not .5 as has generally been assumed by others). Brain
mechanical response is less sensitive to Young’s modulus and
shear modulus. We estimate that the shear modulus of normal
brain is 5000 N/m”2 by recalculating previous measurements by
Metz et al. (1979).

Conclusions: This model explains the failure and instability
of previous simulations which assumed that the brain is incom-
pressible (Poisson ratio = .5). Further accurate measurements of
the shear modulus are required. Robust and accurate computer
simulations will then be possible.

1-02

Utero Intracranial Hemorrhage as Result of Neonatal
Alloimmune Thrombocytopenia

B.S. JHAWAR, R.E. DEL MAESTRO, (London, Ontario)

Background: Neonatal alloimmune thrombocytopenia (NAT)
results when maternal antibodies attack fetal platelets carrying
paternal antigens.
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Method: Two cases of in utero intracranial hemorrhage are
reviewed.

Results: Both children were born to mothers with habitual
miscarriages. Case | occurred in a preterm infant born by
cesarean section for premature labour and macrocephaly. Case 2
was an uneventful pregnancy and delivery. Both infants dis-
played multiple ecchymosis and petechiae at birth with pro-
found thrombocytopenia noted within the first few hours of life.
Treatment was with steroids, gamma globulin and platelet trans-
fusion with complete resolution of the platelet deficit. Both
infants had intraparenchymal and intraventricular hemorrhage
associated with hydrocephalus seen initially by ultrasound and
then supported by CT. Initially, each child was managed with
serial ventricular taps. Case 1 was shunted at 28 days and three
years later showed some global developmental delay with
decreased visual acuity. Case 2 was shunted at 15 days and fol-
low up at 7 months showed good developmental progress.

Conclusion: NAT occurs in about 1/2000 live births. It is
associated with intracranial hemorrhage in about 15-20% of
cases, with approximately 25% occurring in utero. Appropriate
management consists of early diagnosis, correction of platelet
abnormalities and preferable cesarean section. Often intracranial
hemorrhage can be managed expectantly. Hydrocephalus is
common and ventricular taps may temporize until a definitive
VP shunt can be inserted.

1-03

Dandy-Walker Syndrome: Cerebellar Size and Functional
Outcome

A.S.Y. LEg, M. SARGENT, P. STEINBOK (Vancouver, British
Columbia)

Background: In children with Dandy-Walker malformation
the relationship between post-shunting changes in cerebellar
size and motor development was examined.

Methods: Children with Dandy-Walker syndrome or Dandy-
Walker variant at this institution were reviewed retrospectively.
Initial and followup CT scans were reviewed by a pediatric neu-
roradiologist blinded to clinical outcome.

Results: 11 patients were reviewed. Cases were initially
treated with cystoperitoneal (5) or ventriculoperitoneal (6)
shunting. In all cases shunting reduced ventricular size as deter-
mined by CT scan; this was independent of shunt type. Cyst size
decreased in 9/11 cases; there was a tendency for posterior fossa
cyst size to reduce better with cystoperitoneal shunting. There
was an increase in cerebellar hemispheric size with 10/11 cases
although the vermis rarely increased in size (1/11). Children
with normal development had a greater degree of increase in
cerebellar size than developmentally-impaired children. Initial
shunt selection did not correlate with subsequent cerebellar size.

Conclusions: Cerebellar hemispheric size commonly increas-
es after either ventricular or cystoperitoneal shunting. The least
increase in size tends to occur with developmentally-impaired
children.

I-04

Fenestration of Porencephalic Cysts to the Lateral Ventricle:
Experience with a New Technique for Treatment of Seizures

C.A. Koch, J.L. Moore (Columbus, Ohio), K.H. KRAHLING,
D.G. PaLm (Miinster, Germany)

Background: Unilateral porencephalic cysts are brain cavities
resulting from perinatal vascular occlusion, most often in the
territory of the middle cerebral artery. Severe neurological
deficits such as hemiparesis are commonly associated with
porencephalic cysts as well as intractable seizures. Between
1978 and 1992 we treated 37 children with medically intractable
epilepsy and porencephalic cysts by uncapping and fenestration
of these cysts to the lateral ventricle.

Methods: We retrospectively reviewed all cases and assessed
the outcome of these patients with regard to seizures, paresis,
and neurosurgical complications.

Results: Of 37 children, 62% (23/37) were postoperatively
seizure-free. Nine patients (24%) had a reduction of seizures
and 5 children (14%) remained unchanged. Of 30 patients with
preoperative hemiparesis, 30% (11/30) improved after the oper-
ation over a follow-up period of 1 year. The size of the fenestra-
tion varying from 0.4 cm? to 2.0 cm? did not influence the
seizure or hemiparesis outcome. However, with respect to the
postoperative complications a size of 1.0 cm? is recommended.
The leading postoperative problem was a subcutaneous/sub-
galeal cushion of cerebrospinal fluid (CSF), which affected 12
children (12/37). The treatment consisted of pressure dressings.
A dura patch covering the iatrogenic dura defect could not pre-
vent or reduce CSF leakage, but prolonged the postoperative
fever period. Postoperative fever occured in 36 children (36/37)
and was due to an aseptic meningitis. Nine of 13 postoperative
CT-scans of the head showed a reduction of the cyst size along
with seizure reduction. Four CT-scans (4/13) revealed an
unchanged cyst size in association with seizure reduction.

Conclusion: Children with porencephalic cysts and seizures
benefit from uncapping and fenestration of these cysts to the lat-
eral ventricle. Concomitant perioperative complications are not
severe and are easy to treat.

I-05

Results of Posterior Fossa Decompression in Children and
Adolescents with Scoliosis, Chiari 1 Malfermation, and
Syringomyelia

F. PiIrouzMAN, R. KaziM, J. DrRAKE, D. MEDDEN (Toronto,
Ontario)

Background: Scoliosis in children or adolescents associated
with syringomyelia and Chiari I malformation is a well recog-
nized entity. Surgical decompression of the Chiari I malforma-
tion is an established treatment, but there is little information on
the response to surgery.

Methods: A retrospective chart review of all patients present-
ing with this clinical triad was undertaken. The patients clinical
findings were related to the size, extent, location of the syrinx
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and its response to treatment as well as the progression of spinal
curvature.

Results: Thirteen patients ranged in age from 9 to 17 years.
Most were referred for evaluation of an atypical or rapidly pro-
gressive scoliosis, but 76% had sensory deficits and 38% had
loss of deep tendon reflexes or spasticity. The scoliosis had been
followed for an average of 2.6 years prior to syrinx diagnosis.
All but two patients had moderately severe scoliosis with
Cobb’s Angle > 40 degrees. The syrinxes were large extending
from upper cervical to mid thoracic or lumbar segments on pre-
sentation. All patients underwent post fossa decompression.
Two required syringopleural shunts for persistent syrinxes. Two
other patients underwent spinal fusion and instrumentation for
advanced scoliosis. The progression of spinal curvature follow-
ing surgery was slowed or arrested but in general not improved.
Likewise there was little improvement in neurological status.

Conclusions: Currently patients with scoliosis,
syringomyelia and Chiari I malformation present at a relatively
advanced stage with significant neurological deficits. Although
the disease process is arrested by treatment, there is little
improvement. Earlier recognition of this problem would likely
improve patients outcome.

1-06

A Randomized Clinical Trial to Compare Selective Posterior
Rhizotomy Plus Physiotherapy with Physiotherapy Alone in
Children with Spastic Diplegic Cerebral Palsy

P. STEINBOK, A.M. REINER, J.R. KESTLE, R.W. ARMSTRONG, R.D.
BeaucHamp, D.D. CocHRANE, R.D. KEYES (Vancouver, British
Columbia)

Introduction: Selective posterior rhizotomy (SPR) is fre-
quently done to treat spasticity in children with cerebral palsy,
but the value of the operation has been challenged.

Methods: A randomized controlled trial was carried out to
determine whether SPR followed by intensive physiotherapy
was more effective than intensive physiotherapy alone in
improving motor function in children with spastic diplegic cere-
bral palsy. Patients randomized to the surgical arm (n=15) had
surgery within 1 month, and had intensive physiotherapy for 9
months postoperatively. Patients randomized to physiotherapy
only (n=15) had identical intensive physiotherapy for 9 months.
The primary outcome measure was the change from baseline to
9 months in the Gross Motor Function Measure (GMFM), a
quantitative and validated measure for use in children with spas-
tic cerebral palsy.

Results: There was a statistically significant and clinically
important improvement in outcome for the children with rhizo-
tomy, with a mean increase in GMFM score at 9 months of
11.3% for the surgical group compared to 5.2% for physiothera-
py only (t=3.03, p=0.007).

Conclusions: This study shows that selective posterior rhizo-
tomy improves function of children with spastic diplegic cere-
bral palsy, over and above the improvement that might be
obtained by intensive physiotherapy alone, thus validating this
surgical procedure.
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1-07

Functional Magnetic Resonance Imaging (fMRI)
Assessment of the Relationship Between Eloquent Cortical
Function and Cortical Lesions in Pediatric Neurosurgical
Patients.

E.T. KIRIAKOPOULOS, M. BERNSTEIN, J. RUTKA, J. DRAKE, H.J.
HorrMAN, R. HUMPHREYS, H. OtsuBo, S.N. Nicosia, M.L.
Woob, D.J. MikuLis (Toronto, Ontario)

Purpose: This study was done to determine the utility of
fMRI in localizing the proximity of eloquent cortex to cerebral
lesions in pediatric neurosurgical patients.

Methods: fMRI was performed using a 1.5T conventional
system to localize motor, sensory, speech and visual areas in
neurosurgical patients (n=25). The age range of this pediatric
patient population was 22 months to 18 years. Activation
paradigms included finger tapping, light touch sensory stimula-
tion, repetition of days of the week and photic stimulation.
Statistical analysis (p<0.0001) of the functional data consisted
of t-test comparisons between resting and task images.

Results: In 23/25 patients fMRI activation maps were pro-
duced. Two patients were unable to complete imaging. In 23/23
successful fMRI mappings the relationship between eloquent
cortex and lestons was clearly demonstrated and aided in surgi-
cal planning. Intraoperative electrocortical stimulation was cor-
related with fMRI data to examine the reliability of fMRI brain
maps.

Conclusions: The collection of accurate data using fMRI
paradigms designed for children is demonstrated. We highlight
the utility of single slice data in localizing eloquent cortex. This
represents the largest single collection of pediatric cases studied
with fMRI and includes the youngest reported patient studied, at
22 months of age.

1-08

Focal Midbrain Gliomas: Long Term Survival in a Cohort of
16 Patients and the Implications for Management

M.G. Hamilton, C. Lauryssen, N. Hagen (Calgary, Alberta)

Background: Focal gliomas involving the midbrain tectum,
and more recently the tegmentum have been identified as having
a better prognosis than diffuse tumors affecting the brain stem.
However, only limited information is available concerning treat-
ment effectiveness and long term outcome for these patients.

Methods: A retrospective, population-based cancer registry
survey was performed to assess the clinical features and treat-
ment courses of patients with focal midbrain tumors.

Result: Sixteen patients with midbrain gliomas were identified;
eight had tectal gliomas and eight tegmental gliomas. Thirteen
patients presented with symptoms related to hydrocephalus, and 12
required a VP shunt. Seven patients underwent surgery directed at
the tumor. Eight patients underwent radiation therapy and none
had initial chemotherapy. One patient diagnosed at age 18 months
had a rapidly growing tumor after 14 months of follow up which
has responded to chemotherapy. The mean survival of this patient
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population was 84 months (range 3-280 months) after diagnosis,
with only one tumor related death occurring (280 months after
diagnosis). Survival was not affected by tumor location within the
midbrain (tegmental or tectal; p=0.11) or by whether radiation
therapy was or was not administered (p=0.36).

Conclusions: We conclude that patients with focal midbrain
gliomas require symptom control aimed at treatment of hydro-
cephalus, or mass effect from the tumor. However the extended
survival of this population suggests that aggressive surgical
debulking is often not required. Furthermore, the routine use of
radiation or chemotherapy for all such patients is also questioned.

1-09

Endocrine Outcome in Children with Brain Tumours

R.L. DEL MAESTRO, C.L. CLARSON (London, Ontario)

Background: Primary brain tumours (BT) are the most com-
mon solid tumours of childhood. Survival rates of these children
have improved dramatically in the last 15-20 years due to more
aggressive treatment. Long term sequelae of radiation and
chemotherapy include endocrine dysfunction.

Methods: Growth and pubertal development were monitored
prospectively from within | year of diagnosis of a nonpituitary
related BT in 41 children aged 2.3 - 13.8 yrs. Provocative growth
hormone (GH) testing was performed if the annual height veloci-
ty (HV) was below the 25th percentile for age at 2 years or more
from completion of BT therapy. Data from 7 children were
excluded from the growth analysis; 6 who were within 10 cm of
their target height at diagnosis and | with BT recurrence. Serum
TSH, Free T4 and fasting cortisol were measured annually.

Results:

1. GH deficiency was confirmed in 14 of 34 (41%) prepu-
bertal children, all of whom were treated with cranial irra-
diation. 12 of 13 (92%) with medulloblastoma (MBA)
and 2 of 21 with other BT diagnoses.

2. Precocious puberty was documented in 2 of 34 (5.9%)
children.

3. 3. 5 of 41 (12.2%) children (all with MBA) had primary
hypothyroidism but none had central hypothyroidism.

4. ACTH deficiency was not documented in this group.

Conclusions:

1. GH deficiency and primary hypothyroidism are common
following cranial irradiation for nonpituitary related BT
particularly MBA.

2. These findings reflect the need for prospective endocrine
monitoring of children with BT’s.

I-10

Cavernous Angiomas in Childhood: Ste-Justine Hospital
Experience over 10 years
H. McLELLAND, A. TURMEL, C. MERCIER (Montreal, Quebec)

Cavernous angiomas are vascular malformations consisting
of caverns lined by endothelial cells and collagen filled with

blood degradation products at different stages. With imaging
improvement, their diagnosis is easier and more frequent; how-
ever, in childhood, their presentation is known to be infrequent.

We present our pediatric experience since 1985 with 11 chil-
dren with cavernous angiomas located at the following sites:
lobar (5), brainstem (2), cerebellum (1), cervical intramedullary
(1), thoracic epidural (1), conus medullaris (1). Patients present-
ed with focal deficits (7), seizures (3) and one case discovered
during headache workup. Surgical diagnosis was made in 8
cases. In the remaining 3 patients , appropriate radiologic fol-
low-up was carried out. We examined the clinical, radiologic,
pathologic findings, management and follow-up of those
patients associated with a literature review.

Infrequently seen in the pediatric population, cavernous
angiomas can be observed in a broad spectrum of location in
this era of magnetic resonance imaging. They represent chal-
lenging clinical entities with their controversial management
combined with the long life expectancy of children.

I-11

Surgical Management of Simple Craniosynostosis at the
Children’s Hospital of Eastern Ontario, Ottawa, Canada

V.K. SRIVASTAVA, M.A. ALONSO-VANEGAS, AND C.H. LaM
(Montreal, Quebec) M.J. HIGGINS AND E.C.G. VENTUREYRA
(Ottawa, Ontario)

Background: Craniosynostosis is characterized by premature
sutural fusion. The etiology of this process is unknown but is
probably due to an inherent mesenchymal bone defect. The type
of cranial deformity depends on which sutures are involved.

Methods: From 1974 to 1994, 335 cases of craniosynostosis
were surgically managed. We identified 88 patients (26%) operat-
ed for scaphocephaly and 36 patients (11%) for trigonocephaly.
The age distribution ranged from 6 months to 2 years; most of the
patients were operated at the younger ages. There was a male pre-
dominance of 85%. The main surgical indication was cosmetic
and the operative intervention was directed toward releasing the
affected suture. Preoperatively, all patients underwent clinical
assessment, craniometry, skull radiographs, CT, 3D-CT and MRL.

Results: The surgical outcome was classified as excellent,
good or poor according to the clinician and the parents, with
95% corresponding to the first two categories. More recently,
the average hospital stay was 48 hours. There was no mortality
in this series and only minor morbidity.

Conclusions: As the most recent reported series of cran-
iosynostosis, a trend of shortened hospitalization, decreased
morbidity and good surgical outcome with low incidence of

reoperation were found.
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P-001

Expert System Approach To Analyze EEG Signals

S.S. SEsHIA, L. Yao, E. SHWEDYK, (Winnipeg, Manitoba)

Computer aided analyses facilitate the interpretation of pro-
longed EEGs. Current approaches are based on traditional signal
processing methods. An expert system is intuitively appealing
because it “mimics” clinical neurophysiologists. We describe
the principles of such a system for analyzing background and
sharp waves (Sts).

Epochs (20 seconds each) were selected visually from EEGs
done, using a bipolar montage, on a 16 channel ambulatory
recorder. Analysis rules developed by a clinical neurophysiolo-
gist using accepted approaches, were programmed on a
Maclintosh platform. C language was used to extract appropriate
features which were then interpreted by expert software pro-
grammed with CLIPS. Independent training (N=40) and evalua-
tion (N=40 for STs; N=10 for background) epochs were used.
The performance of the system was compared with that of the
clinical neurophysiologist. The system detected 209 STs “reject-
ing” 7 as artifact. The false negative rate for ST “detection” was
9%. The false positive rate was 5% to 66%, depending on the
definition used. The consistency in interpreting background was
delta (79%), theta (97%), alpha (67%), beta (20%). We suggest
that expert system methods may have a useful role in analyzing
EEG signals.

Funded by Health & Welfare Canada & HSCRF

P-002

Photoperiodic Entrainment and Alpha Rhythm: New
Approach to an Old Question

M.A. CortEz (Toronto, Ontario), X.A. CASTRO (Quito, Ecuador)

Background: Alpha rhythm frequency increases from 4 Hz at
four months after (term) birth, to 8Hz at three years of age in
visually intact infants, and never develops in congenitally blind
patients.The biological significance of the alpha rhythm is
unknown.

Methods: Environmental Light-Dark (L-D) cycle data (1
cycle/24 Hours) was plotted 1095 times (3 years), against the
maturational curve of the alpha rhythm frequency (Keliaway P.),
to determine the environmental light / alpha frequency ratio (r).

Results: Photoperiodic data produced a computerized oscilla-
tion comparable to the EEG signal. 121.68 L-D cycles preceded
4 Hz activity (r= 1: 30.42) (0.032); 243.36 L-D cycles lead to
the Sth and 6th Hz output (r= 1:121.68) (0.008); 730.08 L-D
cycles to approach the 7th. and the 8th Hz (r= 1:365.04) (0.002).
(Mean= 136.87 L-D cycles), Chi2= 82.79 (p.<0.0002).

Conclusion: The L-D cycle/ alpha rate is 8§ times faster in the
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initial 4 Hz compared to the following 4 Hz of the alpha rhythm,
consistent with the maturational process, however the evolving
oscillatory aspect of the alpha rhythm suggests a critical pho-
toperiodic oscillation entrainment on alpha generators.

P-003

Pain Thresholds are Modified by Autonomic Balance

A.R.M. Uprton, G. TouGgAas, M. KaMaTH, R.M. SpaziAaNI,
V. Dzuric, D. ARMSTRONG, B. CLARKE, E. FALLEN (Hamilton,
Ontario)

Background: Direct left vagal stimulation in 10 patients with
intractable seizures allowed validation of the parasympathetic
origin of the high frequency component (HF 0.15-0.5 Hz) of
power spectral analysis of heart rate variability (PS/HRV).
PS/HRV was used to assess the autonomic balance of the sym-
pathetic low frequency component (LF 0.05-0.15 Hz) and the
parasympathetic HF component during acid administration (0.1
N HCL, 10 ml/min 10 min) while monitoring subjective pain
responses.

Methods: 10 healthy male volunteers (26.5+1.9 yrs.) and 28
consecutive patients (40+10 yrs. 13F) received ECG monitoring
20 minutes before and during oesophageal acid perfusion. The
HF and LF components of the HRV were measured using auto-
regressive modeling. The pain response was recorded and com-
pared with the autonomic (LF/HF) balance.

Results: All 10 volunteers and 9/28 patients (4F) had no
symptoms during acid infusion. 19 patients had symptoms. A
stepwise discriminate analysis of heart rate and PS/HRV indices
predicted pain responses to acid secretion in 25/28 patients
(85%) with a specificity of 84% and a sensitivity of 100%
(p<.05). The LF:HF power ratio decreased by 24% (2.61+0.25
at rest to 2.11+16, p<.05) in patients with pain during acid per-
fusion but not in asymptomatic patients or controls.

Conclusions: The autonomic balance and decreased resting
vagal tone correlate with pain responses to acid perfusion in the
oesophagus.

Acknowledgements: We are grateful to the DeGroote
Foundation and MRC Canada for their support.

P-004

Hippocampal Slices Perfused with Sub-convulsant Doses of
Both 4-aminopyridine and Penicillin: An Interictal EEG
Model?

J.H. SCHNEIDERMAN (Toronto, Ontario)

Interictal EEGs in patients with intractable temporal lobe
epilepsy are normal or demonstrate occasional spikes intermin-
gled with normal or slow background activity. These electro-
physiologic changes are not well reproduced by in vitro models
currently used to investigate seizure mechanisms. We examined
the interaction between sub-convulsant doses of penicillin
(GABA, antagonist) and 4-aminopyridine (4-AP) (K* channel
blocker) in hippocampal slices in order to develop an interictal
EEG model based on multiple, subtle pathophysiologic changes.
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Low concentrations of 4-AP (10 uM) increased the amplitude
of CA, spontaneous field potentials without altering their fre-
quency distribution but did not induce the spontaneous bursting
seen with high concentrations (50 pM). Sub-convulsant doses of
penicillin (50-300 1U/ml) produced low amplitude, low frequen-
cy (2-4 Hz) oscillations and supressed high frequencies (>8-10
Hz). Partially synchronized spontaneous bursts characterized by
long, variable intervals and variable amplitudes were intermin-
gled with low frequency oscillations in slices perfused with low
doses of both penicillin and 4-AP. Low frequency stimulation
was usually required to initiate spontaneous bursting.

Conclusions: Combining low doses of two mechanistically
different convulsants produces partially synchronized bursts and
low frequency oscillations closely resembling interictal EEG
activity in patients with temporal lobe epilepsy.

P-005

Apoptosis in Mouse Hippocampus After Intraperitoneal
Administration of Domoic Acid

P.J.S. ViG, M. SUNDARAM, D. DESAIAH AND J.D. FRATKIN
(Jackson, Mississippi)

Background: Domoic acid (DA) is known to cause neuronal
damage in the hippocampus. However, the mechanisms govern-
ing this process are not fully understood. In this report we stud-
ied whether excitotoxic neuronal death evoked by DA in mouse
hippocampus is associated with apoptosis.

Methods: Male ICR mice were divided into two groups.
Group I (n= 4) animals were given a single dose of DA [Smg/kg
intraperitoneally (ip)] and group II (n=4) animals received nor-
mal saline. The animals were sacrificed after 24 hr. The brains
were quickly removed and processed for in situ terminal-trans-
ferase-mediated nucleotide-digoxigenin nick end labeling. The
labeled cells were visualized by reaction with anti-digoxigenin
antibody conjugated peroxidase and a suitable substrate.

Results: Sections from the hippocampus of DA treated ani-
mals showed a considerable number of apoptotic cells in hilus
of dentate gyrus. Other areas of a hippocampus had only a few
apoptotic cells, whereas in cerebellum, and frontal and temporal
cortex no apoptotic cells were seen in DA treated animals.

Conclusion: Our results suggest that DA excitotoxicity is
associated with apoptotic cell damage in hilus of dentate gyrus.

P-006

The Functional Organization of Dysgenic Cortex

R. LEBLANC, M. PREUL, J.G. VILLEMURE, D. REUTENS, E. MEYER
(Montreal, Quebec)

Background: Cortical dysplasias (CD) are of interest because of
their relationship to epilepsy. These lesions can be independently
epileptogenic and their inclusion within the resected area largely
determines the degree of seizure control in operated patients.
Although much is known of the embryogenesis, morphology and
ultrastructure of CD their physiology remains largely uncharted.

Methods: We describe the results of cortical stimulation, of

functional Positron Emission Tomography (f-PET) and of
Magnetic Resonance Spectroscopy (MRS) in 3 patients with CD
operated on for the treatment of medically intractable epilepsy.
The 3 patients (2 males and 1 female) aged 16 to 45 years had
temporal lobe (2 cases) and frontal lobe (1 case) epilepsy. The
areas of CD were in the ipsilateral central region in 2 cases and
in the language dominant temporal lobe in the other.

Results: Cortical mapping of the dysplastic areas produced
motor responses when the CD involved the precentral gyrus and
interference with language when the CD was in the language
dominant posterior temporal lobe. The homuncular pattern was
grossly distorted in the patient with the most severe CD. f-PET
corroborated the results of cortical stimulation. PET after the
infusion of deoxyglucose revealed preserved glucose
metabolism deep in the white matter in the dysplastic area, simi-
lar to that seen in normal cortex. MRS suggested a shift towards
anaerobic metabolism.

Conclusions: Dysplastic cortex can retain motor and lan-
guage function. Cortical mapping should be performed prior to
its resection if the CD resides within a putatively functional area
such as the pre- or post-central gyrus and the speech regions.
The degree of functional organization is inversely proportional
to the severity of the CD. The dysplastic area may remain func-
tional by a shift to anaerobic glucose metabolism.

P-007

Epileptiform Activity Recorded from Isolated Cortex
Following Functional Hemispherectomy

R. WENNBERG, F. QUESNEY, J.G. VILLEMURE (Montreal, Quebec)

Background: Electrocorticography (ECOG) performed
before and after functional hemispherectomy (FH) allowed for
examination of the effect of cortical isolation upon interictal
epileptiform activity (EA).

Methods: Pre- and post-excisional ECOG was performed on
16 patients with hemiparesis and intractable epilepsy who
underwent FH between 1987 and 1993. Presence or absence and
relative abundance of post-excisional EA recorded from isolated
parietal-occipital and frontal cortices was analyzed.

Results: 7 cases had pre-excisional EA recorded indepen-
dently from frontal and parietal-occipital cortices: all 7 had EA
recorded from isolated frontal and parietal-occipital cortices
after FH. 2 cases had EA restricted to frontal cortex before and
after FH. 2 cases with no pre-excisional frontal recording had
parietal-occipital EA recorded before and after FH. 5 cases
showed no frontal or parietal-occipital EA before FH: 3 of these
showed no EA after FH, 1 showed EA restricted to isolated pari-
etal-occipital cortex, and 1 had EA recorded from isolated
frontal and parietal-occipital cortices. In total, 30 disconnected
cortices were recorded from: relative abundance of EA was
increased in 10, unchanged in 17, and decreased in 3.

Conclusions: EA recorded from isolated cortex is representa-
tive of the pre-excisional epileptogenic state. Increase or appear-
ance of EA following disconnection may represent a decreased
threshold for EA expression in isolated cortex.

Suppl. 1 - 8§38

https://doi.org/10.1017/50317167100020849 Published online by Cambridge University Press


https://doi.org/10.1017/S0317167100020849

P-008

Postural Stability during Chronic Left Vagal Nerve
Stimulation

B.M. CLARKE, A.R.M. UprTON, H. GRIFFIN, M. DENARDIS,
D. FitzpaTrick (Hamilton, Ontario)

Background: Stimulation of the left vagus nerve (VNS) has
been shown to reduce seizures in double blinded crossover stud-
ies in man. Animal studies have reported autonomic nervous
system (ANS) effects on nociceptive and motor reflexes.
Anticonvulsant drug therapy may cause postural instability over
time. Long term effects (2 1/2 years) of left vagal nerve stimula-
tion included assessment of postural stability analysis.

Methods: 6 epileptic subjects, 5 males and 1 female, mean
age 33 + 9.16 years, with intractable complex partial seizures
taking 3 anticonvulsant drugs were assessed for postural stabili-
ty in quiet standing and while moving forwards, backwards and
sideways with eyes open and closed. Data were acquired using
an AMTI Biomechanics immovable forceplate (Newton, M.A.,
U.S.A). Data were collected pre-operatively (D1) and at 6-8
weeks (D1-D3) and every 6 months thereafter (D4-D6).

Results: 4/8 balance measures were worse over time (p =
.022, p = .003). In one case (p = .019, p = .004) with eyes
closed, there was improvement in area of sway. There were no
significant ON/OFF effects on posture.

Conclusion: Chronic left VNS does not produce significant
changes on postural instability. Deterioration over time is proba-
bly due to drug effects and the natural history of epilepsy.

P-009

Central and Peripheral Visual Field Pattern Evoked
Response Latencies

D.C. Jongs, W.T. BLUME (London, Ontario)

Background: Whether fibres subserving the peripheral visual
fields conduct impulses more rapidly than those subserving
macular vision to orientate or “set” the subject for specific visu-
al information is studied, seeking an analogy with the motor
system in which conduction of the extrapyramidal system is
more rapid than the pyramidal one.

Method: Averaged responses evoked by pattern stimuli
sequentially mixed between central and peripheral fields to
assure constancy of state were referentially recorded by a3 x §
channel grid centred 5 cm above the inion in humans. Only
averaged potentials with a clearly defined NPN complex were
included in this analysis.

Results: Histogram of the N75 and P100 peaks revealed peak
latencies to peripheral stimuli to occur 4 msec earlier than to
central stimuli (P100:102 and 106 msec).

Conclusion: These results suggest that, in the human, con-
duction of fibres from M retinal cells, responding to gross fea-
tures of large objects, is more rapid than that of P retinal cells
whose receptive cells are smaller and convey fine detail. The
more rapid conduction of the former type would “set” the visual
apparatus for reception of finer detail.
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P-010

Cognitive Motor Strategies after Chronic Stimulation of the
Left Vagus Nerve

B.M. CLARKE, A.R.M. UprtON, H. GRIFFIN, M. DENARDIS, D.
FitzraTrRICK (Hamilton, Ontario)

Background: Left vagal nerve stimulation (VNS) has been
shown to control seizures in double blinded crossover studies in
man. Cognitive decline occurs in chronic epileptics on medica-
tion. VNS does not augment this decline. The effects of a visual
cue on cognitive motor strategies (CMS) was assessed.

Methods: 6 epileptic subjects, 5 males and 1 female, mean
ages 33 = 9.16 years with intractable complex partial seizures
taking three anticonvulsant drugs were assessed for CMS over a
28 month period. Subjects responded using an electronic switch
pad to a cued signal appearing on an Apple 11 E computer
screen. The test determined how much the subject relied on the
cue (cost-benefit analysis).

Data Analysis: 6 repeated measures of covariance technique
with 2 within subject factors, day, and time of day were done.

Results: No significant effect was found for the use of a cue.
Raw data analysis showed that the use of the cue did not
improve CMS and in some instances was a hinderance.

Conclusion: The use of a visual cue does not augment CMS
in subjects receiving chronic vagal nerve stimulation.

P-011

Magnitude of Changes in SEP during Scoliosis Surgery

H. DARWISH, [. HUBER, L. ALFARO, P. DIADORI, R. DEWAR,
J. HARDER, {Calgary, Alberta)

Background: The value of intraoperative SEP monitoring dur-
ing spinal instrumentation for scoliosis has been established.
Difficulties occur when the cortical responses are abolished even
when halogenated anaesthetic agents are avoided. Further changes
occur during spinal column distraction. We established a protocol
for a prospective study of the magnitude of these changes with the
following hypothesis: if the change is due to anaesthetic regime,
the effect on the median evoked response should be congruent
with that occurring in the posterior tibial evoked response.

Methods: We test the children in the awake (preop) state, then
obtain a baseline under anaesthesia and then during and after the
spinal distraction. The children are examined and the SEP repeat-
ed within one year after the operation.

Results: So far 17 children (age 13.7+4 yrs) have been moni-
tored using this protocol and the same anaesthetic regime. No
changes in latency were noted. Significant changes did occur in
amplitudes of the median evoked N, y-P,, complex, and the poste-
rior tibial evoked P,;-N,5 complex. The preoperative amplitude
was 4.56x1.9uV for N, g-P5, and 4+2.7uV for Py;-Nys. The base-
line after anaesthesia was 2.3+1.35uV for N 4-P,, and
0.97+0.6uV for P5;-N,s. In 6 children the drop was congruent. In
8, a significantly greater drop occurred in the P,,-N,5 amplitude.
In 3, the decrement was greater in N,o-P,,. In comparing the drop
in amplitude after distraction to baseline an average 52% change
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occurred in P,;-N,5 amplitude. In 2 children the response was
abolished transiently, in one predistraction, and in the other post-
distraction. Recovery occurred spontaneously within 20 minutes.

Conclusions: We conclude that the anaesthetic suppression
of Py;-Nys is greater than for N,4-P,,. Spinal column distraction
produces further dramatic decreases in P3;-N,5 amplitude. If a
replicable response can still be elicited or when the change is
transient within 20 minutes significant clinical deficits have not
occurred in this series to date.

P-012

Narcoleptic Diagnostic Myths

E.B. CanooN (Toronto, Ontario)

The Guideline Myth: Sleep Attacks 100%,Cataplexy 100%,
SOREMPS 100% on Polysomnography or MSLT Testing.

Other conditions excluded from Narcolepsy. ADD, Insomnia,
Hypersomnia, Sleep Apnoea, Dreams, Hypnopompic
Nightmares, Panic Attacks, Phobias, Aicoholism, Drug Abuse,
no Cataplexy, & no Sleep Attacks.

Treatment: No one must get alerting drugs, appetite suppres-
sants, benzodiazepenes, or any other drugs not in amounts set
out by obsessive worriers about numbers of pills per day, or
dependency to medication.

These will be discussed with charts showing the occurrence of
many of the same symptoms present, as are found in the Tetrad of
symptoms of the past (BG—Before Guidelines).

NEUROSURGERY GENERAL
P-013

An Association of Canadian Neurosurgery Residents: Some
Views

J. SipDIQI, P. PAHAPILL, A. RANGER, B. JHAWAR, M. ABDULHAK
(London, Ontario)

Though contemplated at various times, an association of
Canadian neurosurgery residents has never been formally consti-
tuted. In the present atmosphere of fiscal constraints, absence of
a general license prior to completing residency, continuing brain-
drain of new neurosurgery graduates, and significant fellowship
exam failure rates, Canadian neurosurgery residents have special
concerns about the future of their specialty and their place in it.
We present the results of a cross-country questionnaire on the
relevance of a national neurosurgery resident organization, and
on the form such a body should take if it is constituted.

P-014

Neurosurgical Residents vs. Residents from Other Surgical
Specialties: A Comparison of In Training Evaluation Report
Scores

L. HobsoN; G. ZAHARIADIS; R. CoHEN; G. Wu; M. CUSIMANO
(Toronto, Ontario)

Background: The accurate and just assessment of clinical
competence (CC) is important for faculty, surgical residents and
patients alike. Several subjective aspects of surgical residents’
(SR) CC cannot be adequately measured by written examina-
tions. The In-Training Evaluation Report (ITER) is an inexpen-
sive, unobtrusive evaluation tool which provides the potential
for immediate and constructive feedback. The goal of this
research is to compare ITER scores given NR with those given
residents from other surgical specialties.

Methods: 188 ITER for 36 NR (mean 5.2 ITER/NR) were
compared with 1344 ITER for 199 SR (mean = 6.8 ITER/SR)
from a cross-section of 7 other surgical specialties. The data set
encompasses all ITER for SR enrolled in the surgical program at
the University of Toronto for the past 6 years.

Results: Statistical analysis indicates that NR receive higher
scores on the ITER than do their counterparts in general surgery
(GS), orthopaedic surgery (OS) and urology (U) (p<0.05). SR
scores differ based on the evaluator (EV).

Conclusions: NR fare better on the ITER than their peers in
GS, OS and U. The high scores given NR likely reflect EV
reluctance to use the lower end of the scale. A low score should
thus “flag” worrisome NR . The scale is unable to discriminate
“exceptional” from “average” NR

P-015

Role of Calpain in the Pathophysiology of Secondary Injury
Following Trauma to the Spinal Cord

P.A. SCHUMACHER AND M.G. FEHLINGS (Toronto, Ontario)

Background: During the first few hours following traumatic
spinal cord injury (SCI), secondary biochemical events cause
further tissue damage, and may represent an important potential
site for therapeutic intervention. A rise in intraneuronal [Ca?*] is
known to contribute to secondary injury following SCI, possibly
through activation of the Ca®*-activated protease calpain, and
proteolytic degradation of cytoskeletal calpain substrates.

Methods: Following laminectomy at T7, a 35 gram compres-
sive injury was applied to the rat spinal cord for one minute, and
animals were sacrificed at the following times postinjury: 15
min, | hour, 2, 4, 8, 16, and 24 hours. An S35- labelled cRNA
probe for calpain II- a ubiquitously expressed isoform of cal-
pain- was synthesized and used to screen tissue for calpain Il
expression. Calpain activation and NF200 degradation were
assessed by western blotting and immunohistochemical staining.

Results: In situ hybridization studies confirm the expression
of calpain II mRNA in normal spinal cord grey matter. Using an
antibody specific for spectrin proteolytic fragments generated by
calpain-mediated proteolysis, we have demonstrated low calpain
activity in uninjured spinal cord, with a progressive activation of
calpain postinjury to a peak at 1 - 2 hours. NF200 undergoes
significant degradation within 1 - 2 hours. Immunofluorescent
staining revealed a loss of NF200-positive axons in dorsal
columns, ventral, and lateral funiculi within the same time peri-
od postinjury.

Conclusions: The time course of calpain activation closely
mirrors that of NF200 degradation. The efficacy of pharmaco-
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logical calpain inhibition for sparing cytoskeletal proteins and
improving funtional recovery following SCI is currently being
investigated.

P-016

Present Somatosensory Evoked Potentials in Complete
Acute Traumatic Spinal Cord Injury: An Effect of
Pharmacotherapy?

K.A. KLETTKE, D.A. HoUuLDEN, D.W. RowED (Toronto, Ontario)

Background: 1n the two decades that somatosensory evoked
potentials (SEP) of lower limb nerves have been used to evalu-
ate acute traumatic spinal cord injury (ATSCI), most studies
have demonstrated that the cortical response is absent in all neu-
rologically complete patients. Experimental studies have shown
that high-dose methylprednisolone (MP) salvages evoked poten-
tial activity that is lost in untreated ATSCI animals.

Methods: Since pharmacotherapy for ATSCI began at our
institution (MP or tirilizad mesylate/MP trial), left then right
posterior tibial nerve SEP, were performed on 14 complete
ATSCI patients without head injury (range 1-11 days, mean 5
days post-injury). Injury levels were from C5-T11 (8 cervical, 6
thoracic).

Results: In 3/14 (22%) patients the SEP, were deemed unreli-
able (peripheral neuropathy in one, excessive EMG artifact in
two). In 9/14 (64%) the SEP was absent while 2/14 (14%)
showed present SEP (3 and 4 days post-injury), both of whom
received a MP bolus and were entered into a tirilizad mesy-
late/MP trial. Of 11 patients with reliable SEP, 2 died (SEP
absent in both), while the remaining 9 patients were all com-
plete > 6 months post-injury.

Conclusions: The presence of SEP in complete ATSCI repre-
sents a change in our previous experience in which all complete
ATSCI had absent SEP. For institutions using SEP to investigate
ATSCI it may be important to bear in mind the possible effect of
pharmacotherapy when interpreting SEP.

P-017

The “Fast” Potassium Channel Contributes to
Posttraumatic Axonal Dysfunction After Acute Spinal Cord
Injury

R. Nasumi, M.G. FeHLINGS (Toronto, Ontario)

Background: Acute spinal cord injury (SCI) spares a subpop-
ulation of axons in the subpial rim which display dysfunctional
conduction properties. After chronic SCI, blockade of “fast” K+
channels with 4-AP improves axonal conduction. However, the
role of K* channels in mediating axonal dysfunction after acute
SCI has not been established. Accordingly, in the following
investigation we studied changes in the pharmacological sensi-
tivity of dorsal column white matter to a variety of K* channel
blockers, including 4-AP, a-DTx, a more selective blocker of
the “fast” K* channel, TEA, a blocker of the “slow” K* channel,
and CsCl, a blocker of the inward rectifier (IR), following acute
SCL
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Methods: Studies were conducted on isolated adult rat dorsal
columns in vitro {n=62). Compound action potentials (CAPs)
were recorded extracellularly with microelectodes and by the
sucrose gap recording technique. Compressive injury was
inflicted in vitro with a modified aneurysm clip (closing force
2.0 g applied for 15 sec).

Results: Infusion of 4-AP (1 and 5 mM) and o-DTx (500
nM) resulted in a significantly greater increase in P2 amplitude
of injured as compared to noninjured axons for the microelec-
tode derived field potential recordings. Sucrose gap recordings
showed a significant increase in CAP area to (205.3 £ 9.9%) and
latency (106.8 = 2.8%) of injured axons with ImM 4-AP. TEA
(0.1 mM and 10 mM), when infused alone and with CsCl (10
mM), produced similar effects on injured and intact axons.

Conclusions: The results of this study suggest that the “fast™
K* channel sensitive to A-AP and a-DTx displays abnormal
activity following compressive SCI. In contrast, the TEA-sensi-
tive “‘slow” K* channel and the CsCl-sensitive IR channel do not
appear to contribute to the dysfunctional conduction properties
of injured axons.

P-018

Role of NMDA and Non-NMDA Receptors in Axonal Injury
After Spinal Cord Trauma

S. AGRAWAL, M.G. FEHLINGS (Toronto, Ontario)

Background: Rises in intracellular calcium (Ca2*) have been
linked to the pathophysiology of traumatic spinal cord injury
and may involve the activation of ionotropic glutamate recep-
tors. Accordingly, we studied the role of NMDA and non-
NMDA ionotropic glutamate receptors in traumatic spinal cord
injury.

Methods: A strip of adult rat dorsal column (n=56) was
pinned in a recording chamber which was perfused with oxy-
genated Ringer. Compound action potentials were recorded
extracellularly from microelectrodes. Injury was accomplished
by compressing the dorsal column strip in vitro with a 2 g clip
for 15 sec.

Results: Under control conditions (Ringers), the CAP
decreased to 71.4 + 2.0 % of preinjury values after a clip
compression injury. Blockade of ionotropic glutamate recep-
tors with a combination of the NMDA receptor blocker APV
(50 uM) and the AMPA/Kainate receptor blocker CNQX (10
UM) conferred significant neuroprotection (91.5+6.4% of
control values). In contrast application of the NMDA recep-
tor antagonist APV (50 uM) did not improve postinjury
recovery. Moreover, administration of NMDA (10 uM) did
not adversely affect recovery of CAP amplitude of the com-
pression trauma. Application of NBQX (10 uM), potent
AMPA/Kainate receptor blockers enhanced the recovery of
CAP amplitude to 85.6 = 2.7% of control values.
Administration of the selective agonists AMPA (100 uM) or
Kainic acid (100 pM) resulted in significantly poorer recov-
ery of CAP amplitude to (59.4 = 1.3 % and 59.0 £ 1.6 %)
respectively as compared to control.

Conclusions: In summary, the injurious effects of Na* or
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Ca2* in traumatically injured CNS white matter is in part medi-
ated by the activation of non-NMDA AMPA/Kainate receptors.
In contrast, NMDA receptors do not appear to contribute to trau-
matic CNS white matter injury.

P-019

EEG and Clinical Associations with Mortality in Comatose
Patients in the General Intensive Care Unit.

G.B. Young, J.H. KReEFT, R.S. MCLACHLAN, E.S. RUTLEDGE,
J.D. DEMELO (London, Ontario)

Background: Most intensive care units use the APACHE scoring
system, which does not incorporate neuro-phystological findings, for
prognostic purposes. For specific etiologies, some EEG patterns are
associated with favorable and others with unfavorable outcomes. We
wished to determine the association of EEG patterns and clinical
factors with mortality in comatose patients in the general ICU.

Methods: We reviewed the EEGs and hospital files of all
comatose patients in our ICU who had EEGs over the past 10
years. The following were examined separately and in combina-
tion for their association with death without recovery of con-
sciousness: EEG classification, EEG reactivity, etiology of
coma, age, sex and integrity of brainstem reflexes.

Results: Of 214 patients, the following individual factors or
factor combinations had positive predictive values of >0.80 and
odds ratios of >2.0 for mortality: age > 65 years, anoxia, gener-
alized EEG suppression, absent EEG reactivity, anoxia with par-
tial cranial nerve areflexia, anoxia with EEG suppression, and
anoxia with generalized epileptiform activity.

Conclusions: It appears justified to add neurological and
EEG findings to the APACHE scoring system, to assess their
added value in predicting mortality.

P-020

CSF Glutamate in Patients with Deteriorating
Somatosensory Evoked Potentials After Severe Human
Traumatic Brain Injury and Secondary Ischaemia

J.LLM. BROwWN, A.J. BAKER, R.J. MouLTON (Toronto, Ontario)

Background: Glutamate excitotoxicity is an important putative
mechanism of ongoing damage after traumatic brain injury (TBI)
and cerebral ischaemia. Ischaemia is an important cause of sec-
ondary injury after TBI. It is possible that glutamate release
occurs during periods of ischaemic secondary injury and that glu-
tamate is either a marker for or an agent of ischaemic secondary
injury. We examine time course of CSF glutamate release in two
groups of TBI patients, with and without an early ischaemic insult
identified by discriminate analysis based on an elevated arteriove-
nous oxygen difference (AVDO,) within 24 hours of injury asso-
ciated with electrophysiological deterioration as measured by
quantitative somatosensory evoked potentials (SSEPs).

Methods: From July 1987 to November 1995, intensive mon-
itoring of 55 patients with severe TBI (GCS<8 after resuscita-
tion) included twice daily AVDO, and CSF glutamate levels and
hourly SSEPs for an average of five days. SSEPs were quantitat-
ed as summed peak to peak amplitudes.

Results: Patients with early ischaemia did not differ in their
initial SSEPs from the nonischaemic group but suffered a deteri-
oration in their SSEPs to levels significantly below those of the
nonischaemic group by day five post injury. At no time follow-
ing injury could a significant difference in CSF glutamate levels
be demonstrated between the two groups.

Conclusions: Although CSF glutamate levels are elevated
after TBI, CSF glutamate does not appear to be a marker for or
an agent of ischaemic secondary injury. Glutamate excitotocity
may be an independent mechanism of secondary injury which
we have not yet dissected from other causes of ongoing damage
after TBI.

P-021

Neurosurgery in the Elderly: Retrospective Analysis of 71
Patients

F. MAROUN, H. REDDY, J.C. JacoB, J. WHITE, G. MURRAY (St.
John’s, Newfoundland)

This study was conducted to ascertain the effectiveness of
neurosurgery in elderly patients. Previous studies have disagreed
as to prognosis for various neurosurgical procedures for geriatric
patients. Of 136 admissions of patients over 65 in the one year
time interval, there were 114 patients of mean age 71. Of the 71
surgical patients, there were 36 (50%) with spinal surgery, 11
(15%) for evacuation of hematomas, 4 (6%) for aneurysms, 20
(28%) for tumours and 1 (1%) for neurectomy. Overall, 60 of
the 72 surgical procedures had favourable outcomes with 83%
success rate. The detailed result of this study shows that neuro-
surgery can be done successfully in patients with advanced age
and any increase in years of good quality of life can certainly be
appreciated at all ages.

P-022

Surgical Anatomy, Imaging and Results of Treatment of the
Chiari Malformation in Adults

C.H. TaTtor (Toronto, Ontario)

The author has reviewed the surgical anatomy, imaging and
results of treatment of 47 adult patients with Chiari malforma-
tion 20 of whom have had posterior fossa decompression as the
primary treatment. In every posterior fossa case, the locations of
the brainstem and fourth ventricle as determined by imaging and
surgery were compared. At surgery, the locations of the cerebel-
lar tonsils, the obex and the lowest segment of the fourth ventri-
cle (identified by its ependymal lining) were determined in rela-
tionship to the foramen magnum. In all cases, the obex and the
lowest point of the fourth ventricle were found to be located at
or below the level of the foramen magnum, proving that the ton-
sils and the brainstem were herniated through the foramen mag-
num in every case. Thus, at surgery all cases met the criteria of
the Chiari II malformation. In contrast, the obex and lowest por-
tion of the fourth ventricle were frequently incorrectly located
on the basis of imaging. The results suggest that the Chiari mal-
formations in adults encompass a spectrum of cases all with her-
niation of the brainstem of varying-extent through the foramen
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magnum, and with a variety of associated lesions such as hydro-
cephalus, syringomyelia and myelodysplasia. The study also
showed that decompression of the brainstem for symptomatic
Chiari malformation in adults is an excellent treatment with
amelioration of symptoms in almost all cases and with minimal
morbidity and no mortality. In cases with associated
syringomyelia, posterior fossa decompression was also usually
effective for treatment of the syringomyelia.

P-023

Spontaneous Intracranial Hypotension

M. MaHARrAJ, R.O. HoLNESs (Halifax, Nova Scotia)

Spontaneous intracranial hypotension is a rare but distinct
clinical entity with about 50 reported cases. We report 2 cases
illustrating investigations and treatment options.

Case I: Female, 37 years, experienced abrupt onset of aching
headache, relieved in minutes by lying flat and exacerbated by
head elevation. Nausea, vomiting, tinnitus and interscapular pain
were present. Physical exam was normal. Cerebrospinal fluid
(CSF) pressure was 50 mg Hg and, on repeat, and a “dry tap”
resulted. Radionucleotide cisternography and MRI were normal.
CT myelogram demonstrated contrast leakage at T9-10. An ini-
tial blood patch failed, but when repeated at 10 days, resulted in
complete headache resolution which has been maintained.

Case II: A 23-year-old male with rare migraine headaches
presented with daily headaches, unresponsive to conventional
drugs. Nausea, vomiting and neck pain were present. MRI
demonstrated a narrowed CSF space with perithecal cervical
swelling. CT/myelography demonstrated leakage at the C2
nerve root sleeve on the left. A | cm fistula was demonstrated
and repaired. His symptoms gradually resolved over a few
weeks.

CT myelography was the definitive investigation in both
cases, who remained headache free for 1 and 3 years respective-
ly. Although some cases resolve spontaneously, prompt diagno-
sis and treatment in our cases resulted in an excellent outcome.

P-024

The Surgical Management of Axillary Nerve Injuries:
Experience of the Toronto Hospital Peripheral Nerve Clinic

R. SAUNDERS, J. Su, A.GuHA (Toronto, Ontario) B.GRAHAM,
(Calgary, Alberta)

The authors have reviewed 18 patients with injuries of the
axillary nerve associated with clear deltoid weakness and who
were treated with a surgical procedure. The study sample was
from a typical trauma population which was predominantly
male (83%) and relatively young (avg. age 33 years).
Approximately half of the patients (45%) were injured as a
result of a motor vehicle accident, while the remaining sustained
injuries in sports-related accidents, a fall from a height or a gun
shot wound. The axillary nerve was injured in isolation in 15
cases.
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Clinical examination and electrodiagnostic testing with a
failure to show spontaneous recovery was the determining factor
for surgery. Nine patients were treated within six months and the
remaining nine patients were operated upon after this time. The
reason for delayed surgery was invariably that the patients were
referred for our opinion after a prolonged period of clinical den-
ervation. One-third of patients were treated by an external neu-
rolysis and the remaining twelve patients required excision of a
neuroma-in-continuity and sural nerve grafting. The decision to
perform a neurolysis or a nerve grafting was based on the results
of intraoperative stimulation of the axiflary nerve.

The outcome of treatment was established by examining
function of the axillary nerve using standard impairment mea-
sures such as the recovery of motor power and skin sensation
and also by administering a health related quality of life ques-
tionnaire in an attempt to determine the patient-perceived extent
of recovery. The results of treatment in the group of patients
treated within six months of their injury was contrasted to that
of patients treated later than six months after the onset of paraly-
sis.

P-025

Occipitocervical Fusion with the Cotrel-Dubousset plate:
Longterm Results in 25 Patients

D. Louw, M. FEHLINGS (Toronto, Ontario)

Background: Occipitocervical fusion techniques for instabili-
ty of the occipitocervical articulation are both varied and poten-
tially challenging. We present our experience in a prospective
series of 25 cases, the majority of which were performed with
the Cotrel-Dubousset (CD) horseshoe plate.

Methods: Axial and occipitocervical instability was con-
firmed by plain radiographs, CT and MRI. The CD plate is usu-
ally secured to the skull with 12mm long, 3.5mm diameter
screws. Burr holes and cable fixation are employed in cases with
deficient occipital bone. The rods (Smm diameter, 60 or 80mm
length) are fastened to the spine with sublaminar Danek cables.
Supplemental autogenous bone graft was used in all cases.

Results: The average age of our patients was 59 years with a
range of 17 to 82. Mean follow-up of surviving patients was 24
months (range 11- 43) and the average number of levels fused 6
(range 0- C3 - 0-T1). Three deaths occurred within the first 3
months of surgery, 2 from progression of malignant disease. In
long term follow-up, ! patient died of glioblastoma and another
of complications of rheumatoid arthritis.

Conclusions: Solid occipitocervical arthrodesis is readily
accomplished with the CD horseshoe plate. It is proven to be a
safe, versatile technique and affords advantages over some alter-
native methods.

P-026

Occipital Condyle Fractures: Report Of 3 Cases And
Review Of The 96 Reported Cases

S. Tuwni, C.H. Tator (Toronto, Ontario)
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Background: Occipital condyle fractures (OCF), a unique
and rare entity was first described on the basis of postmortem
examination by Bell in 87 and since then only sporadic case
reports have appeared. The present study reviews the 58 living
and 38 postmortem cases which have been reported in 40 arti-
cles. Three recent cases of OCF in our Centre prompted a
review of the incidence, clinical presentation, diagnosis and
treatment of this entity. Previous reports have suggested that the
triad of neck pain, lower cranial nerve deficit and normal cervi-
cal spine x-rays indicate the diagnosis of OCF.

Methods: A retrospective evaluation was performed on 93
consecutive trauma victims presenting to the Toronto Hospital
(Western Division) from January 1993 to February 1994, who
had CT scans available for analysis of OCF. The medical
records, plain x-rays, and CT were evaluated for the presence of
an OCF.

Results: The review of previous reports showed that cranial
nerve deficits were found in 3%, of which 38% were delayed.
Only three published cases of OCF with neck pain but without
cranial nerve deficits have been described to date. The cervical
spine x-rays were normal in 96% of the cases. In our retrospec-
tive review, only one of 93 cases had an asymptomatic OCF on
CT.

Conclusion: OCF is a diagnostic chailenge. Conservative
treatment has been most commonly used, although there is
uncertainty about the stability of the different fracture types and
their management.

P-027

A Juxta-Facet Cyst of the Lumbar Spine Causing Recurrent
Neurogenic Claudication After Treatment for Spinal
Stenosis - Case Report

M. Hopalg, F.J. ESPINOsA, J.P. RossITER (Kingston, Ontario)

Juxta-facet cysts for the lumbar spine can be included amongst
the uncommon causes of radiculopathy, and less frequently lead to
symptoms of neurogenic claudication. These cysts generally devel-
op slowly in the context of degenerative lumbar spine disease,
commonly at the L4-5 level, a segment with relative increased
mobility. We present the case of a patient with grade I spondylolis-
thesis at the L.3-4 level with symptoms of neurogenic claudication,
who was treated with lumbar spinal fusion and recovered with no
neurological deficit. Subsequent to a fall 12 months after surgery,
she presented with recurrent disabling symptoms of neurogenic
claudication. Magnetic resonance imaging (MRI) revealed severe
compromise of the thecal sac posteriorly by a large heterogeneous
cystic mass at the L2-3 level. Operative removal of the mass and
pathological examination identified a juxta-facet cyst, with evi-
dence of hemorrhage within it.

This case illustrates the rapid development of recurrent
symptoms of neurogenic claudication, due to a juxta-facet cyst
at the L2-3 level. Redistribution of pressure forces after the lum-
bar fusion resulted in the formation of an area of increased rela-
tive hypermobility at the L2-3 level, which subsequent to joint
expansion after trauma likely caused the formation of a juxta-
facet cyst.

P-028

Thoracic Disc Herniation Causing Abdominal Hernia

R. BrownNLEE, J. KRrcex (Calgary, Alberta), G.
MOHAMMADZADEH (Winnipeg, Manitoba)

Background: Abdominal hernias due to focal muscle weak-
ness are uncommon. It has been reported in diabetes, herpes
zoster, lyme disease, syringomyelia and lumbar disc herniation.
There have been no previous reports of a ventral hernia caused
by a thoracic disc herniation.

Methods: A 48 year old male experienced the onset of left-
sided back pain the day after shoveling snow. The pain
increased in intensity over the subsequent 3 weeks, remaining
well localized with no radiation. It was aggravated by back
movements and coughing. Approximately 10 days after the
onset of pain, the patient noted a painless swelling in his left
upper abdomen which was present when standing, increased
with coughing and disappeared when lying flat. Examination
revealed decreased touch and pin prick sensation from the left
costal margin to the iliac crest extending from the midline ante-
riorly to the midline posteriorly. There was no palpable mass
and no abdominal tenderness. An abdominal ultrasound and
computed tomographic (CT) scan were normal. Magnetic reso-
nance imaging of the spine revealed an extradural mass centered
at the T10-11 disc space with extension into the left neurofora-
men. Posterolateral decompression of the left T10 and T11 roots
with removal of the mass was accomplished. Pathologic exami-
nation showed the mass to consist of degenerative disc material
with no evidence of infection or neoplasia.

Results: The patient’s pain was completely gone immediately
after surgery and he was discharged from hospital the following
day. A subjective improvement in touch and pin prick sensation
were noted at that time but the muscle weakness persisted.

Conclusions: Radiculopathy secondary to thoracic disc her-
niation is an unusual cause of abdominal muscle weakness pre-
senting as a ventral hernia.

P-029

Spinal Epidural Lipomatoesis with 90° Rotation of the
Underlying Spinal Cord: A Case Report

S. TuLi, J. HUurRLBERT, D. MikuLIs, R. FLEMING (Toronto,
Ontario)

Spinal epidural lipomatosis most commonly occurs in
patients with morbid obesity, prolonged high dose corticosteroid
use or Cushings syndrome, aithough sometimes it is idiopathic.
It may or may not be associated with clinical evidence of
myelopathy. Rotation of the spinal cord underlying an area of
lipomatosis has not previously been reported. Rotation of the
spinal cord in the absence of overlying lipomatosis has been
reported in one published case report. We present a 44 year old
male with a four year history of progressive spastic weakness of
his legs, and lipomatosis behind the thoracic cord, whose nerve
roots were found to exit from the posterior and anterior midline
planes of the dura, suggesting a 90° rotation of the thoracic
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cord. MR scans clearly demonstrated the segmental thoracic
nerve roots exiting from the posterior midline of the dura, a
finding confirmed at surgery. After removing the vertebral arch-
es, the lipomatous tissue was partially resected and two nerve
roots exiting from the back of the dura were divided. There was
gradual improvement in the myelopathic symptoms postopera-
tively.

MR scan 6 months after surgery revealed minimal residual
lipomatous tissue and absence of cord rotation, the nerve roots
exiting from their appropriate right and left locations. The lipo-
matous tissue may have been secondary to premature or incom-
plete dysjunction with asymmetric retention of mesenchymal
tissue, rotating the cord. Alternatively, the lipomatosis might
have been an epiphenomenon and cord rotation an isolated con-
genital anomaly. Direct mechanical stress due to deformation of
the rotated cord, rather than compression, is postulated as the
mechanism of the myelopathy.

MULTIPLE SCLEROSIS AND NEUROVIROLOGY

P-030

Which Test of Upper Limb Function Should Be Used in
Multiple Sclerosis (MS) Treatment Trials?

J.H. NOoSEWORTHY, M. RODRIGUEZ, B.G. WEINSHENKER, K. A.
STtoLp-SMITH, J.A. WEISs, P.C. O’BRIEN, J.A. FERGUSON,
T. PETTERSON (Rochester, Minnesota)

Objective: To determine the performance characteristics of
tests of upper-limb function being used in MS treatment trials.

Background: There is little data on test performance (reliabil-
ity, sensitivity, specificity, the influence of hand dominance,
etc.) for the box and blocks (BBT) and 9 hole peg test (9HPT).

Design/Methods: In a placebo-controlled, double-blind trial
of 1VIg (target-76 pts), tests of motor function (clinical exam,
BBT, 9HPT, isometric measures, videotapes) are repeated every
3 months to detect improvement. Clinically normal upper limbs
are called “normal” for this study.

Results: 38 patients have been studied. “Normal” MS upper
limbs are slightly impaired on these tests compared with litera-
ture controls. BBT is less sensitive to the influence of limb dom-
inance. Internal consistency is high with both tests. Both tests
show a mild practice effect within the same visit. 9HPT perfor-
mance remained nearly constant in clinically stable, “normal”
limbs between the screening and enrollment visits. Using litera-
ture controls to normalize test values, the sensitivity of the two
tests is virtually equal (> 28D = positive test): dominant hand -
78% BBT, 78% 9HPT; nondominant-73% BBT, 77% 9HPT.
BBT has slightly higher specificity: dominant-63% BBT, 50%
9HPT; nondominant 67% BBT, 50% 9HPT.

Conclusions: There are currently insufficient differences in
the performance of these tests of upper limb function to advise
which is preferable for use in a clinical trial. The relative
responsiveness of these tests to treatment effects will await the
primary analysis of the trial (12/96; supported by NIH-
NS31506).
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P-031

Visual Evoked Potentials Correlate with Disability Score in
Multiple Sclerosis (MS)

P. O’ConnNoR, C. TANSEY (Toronto, Ontario)

Background: Multi modal evoked potentials (EP) may mea-
sure burden of disease in MS. We examined how well certain EP
measures correlated with disability and disease duration in an
MS clinical trial.

Design & Methods: Baseline multi modal EPs (visual, audi-
tory, four-limb somatosensory and upper-limb central motor)
were performed on 60 patients with relapsing-remitting MS
enrolled in a trial of Oral Myelin (Myloral) therapy. Patients
were between ages 18-45 with a minimum of 2 attacks in the
previous 2 years and an extended disability status score (EDSS)
of between 0 -4.5. Mean P100 latency (P100), lower limb
somatosensory central conduction time (LSEP), and upper limb
central motor conduction time (MEP) were correlated against
EDSS and disease duration.

Results: The P100 correlated better with the EDSS
(r[Pearson correlation coefficient]=.64, with p=.0001) than did
LSEP and MEP (r=.44 and .30, p=.001 and .03 respectively).
The correlation of P100 with disease duration was mild (r=.25,
p=.07), as was the correlation of disease duration with EDSS
(r=.31, p=.03).

Conclusions: Mean P100 latency of the visual EPs correlates
much better with EDSS in MS than do reported brain MRI mea-
sures such as lesion area(r= .22),or somatosensory and central
motor times.

P-032

Survival of Multiple Sclerosis in London-Middlesex County
Ontario

W. HADER, M. HAaDER (Saskatoon,Saskatchewan), G. EBERS
(London, Ontario)

The disability and survival of Multiple Sclerosis patients in a
population-based cohort prevalent group 1 January 1984 was
reviewed. Of the original 283 clinically definite cases, the cur-
rent status was ascertained in 96.3% (270). In this group
209(74.6%) are alive, 61(21.7%) deceased, 10(3.6) unable to
trace and 3 considered as non-ms. The mean age of onset for
females was 28.8+9.7 years, range 10-58 years, and 31.2+10.9
years for males, range 6-66 years.

The mean age of 155 females is now 52.7x12 years, and
56.5+12.7 years for the 54 males. The mean duration of disease
is 24.9+9.9 years for females, and 25.5+8.0 years for the males.
The mean age of death of 36 females is 61.2+13 years, and
61.0+11.7 years for the males.

The outcome according to Kurtzke Disability Status Scale
was compared for 1984 and 1995. Minor disability DSS<2.5
was 38.2% and 20.4%, mild DSS 3-5.5, was 14.3% and 10.1%,
moderate DSS 6-7.5, was 24.7% and 20.0%, and severe DSS 8-
9 was 22.8% and 27.1%.

The median survival after onset is 43 years. The estimated

Suppl. 1 - S45

https://doi.org/10.1017/50317167100020849 Published online by Cambridge University Press


https://doi.org/10.1017/S0317167100020849

THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES

survival for 25 years is 82%, and 67% for 35 years, with no sig-
nificant difference between the sexes. Survival was better than
previously reported and probably reflects the quality of nursing
care in local long-term institutions.

P-033

Acute Transverse Myelitis Linked to Multiple Sclerosis. A
Case Report of Familial Multiple Sclerosis and Transverse
Myelitis

H. WiLsoN, (Scarborough, Ontario)

Background: Acute transverse myelitis (ATM) is rarely the
first sign of multiple sclerosis (M.S.). The association between
ATM and M.S. is more common in Orientals than Caucasians.

Method: A report of a family in which a Caucasian mother
developed M.S. at age 26 and a son developed M.S. at 23 years.
The CSF and histocompatibility complex were studied in all
members of the family. All members had MRI of the brain. The
mother developed M.S. 20 years after contracting ATM.

Results: The mother was DRB4 positive. The son with M.S.
and an asymptomatic son were DRB3 positive and DRB4 posi-
tive.

Conclusion: 1t is concluded that there is a significant link
between the pathogenesis of ATM and M.S. This will be dis-
cussed. The clinical picture of the mother will be analyzed to
determine if there were features of her type of ATM that would
predict the development of M.S.

P-034

Intense Immunosuppressive Therapy for Progressive
Multiple Sclerosis (MS): Experience Using a Booster
Regimen of Cyclophosphamide and Methylprednisolone

M.S. FrREEDMAN, R.F. NELSON, H. RABINOVITCH, S. CHRISTIE,
L. DeNis, C. CORMAN, M. BENAVENTE (Ottawa, Ontario)

Background: There is to date no recognized or proven thera-
py for progressive MS. Generalized immunosuppression has
been shown to have a modest effect on slowing progression in
MS but has been unfavourable due to unacceptable toxicity. We
have used a less toxic protocol of “pulse” intravenous methyl-
prednisolone and cyclophosphamide, first described by Hohol et
al (Ann Neurol 32:256, 1992), to treat our patients over the past
2 years and describe our experience.

Methods: Patients with clinically definite and progressive
MS were selected on the basis of a continued deterioration over
2 consecutive 6 month periods bordering on the loss of ambula-
tion. Details of the treatment regimen will be presented. Briefly,
patients were induced in hospital and maintained on monthly
boosters for the first year and 6 weekly boosters for the second
year. Patients were steadily monitored for toxicity and clinically
assessed every 3 months. In some cases baseline MRI and year-
ly scans were performed and in the last six months a Quality of
Life questionnaire was added.

Results: A total of 17 patients have been treated thus far over

periods of 2-24 months. More updated results will be presented,
however at this time 8 patients demonstrated a significant improve-
ment, as determined by at least a decrease of 0.5 on the Expanded
Disability Status Score (EDSS). Two patients continued to deterio-
rate and 4 remained stable. On 3 patients, follow-up status is pend-
ing. Four patients discontinued treatment, but none due to any sig-
nificant toxicity. Of these, | started to deteriorate within 6 months
of stopping, 2 improved and remained stable and the other had
deteriorated prior to discontinuing therapy. No significant toxici-
ties were encountered. Individual details will be presented.

Conclusions: We describe our experience with a relatively
well tolerated regimen of steroids and cyclophosphamide for the
treatment of MS patients with imminent progression. 12/17 of
our treated patients stabilized or improved thus far suggesting
this regimen may be beneficial to a subset of MS patients.

P-035

Atypical Clinical Manifestations of HTLV-1 Infection

A.G. Douen, C.E. PRINGLE, A. GUBERMAN, (Ottawa, Ontario)

Background: The Human T lymphotropic virus (HTLV) type
1 is associated with a chronic progressive myelopathy termed
Tropical Spastic Paraparesis (TSP) and/or HTLV-1 Associated
Myelopathy (HAM). Characteristically patients with HAM/TSP
have spasticity and/or hyperreflexia in the lower extremities, uri-
nary bladder disturbance, and lower extremity muscle weakness.
However, a few cases of isolated polymyositis in HTLV-1 infect-
ed patients in Jamaica have been reported.

Methods: We report a 67 year old woman from Trinidad,
with chronic progressive quadriparesis, muscle wasting in distal
extremities, moderate distal upper extremity weakness (4/5) in
wrist and finger extensors and flexors, apart from the left wrist
flexors, which were 0/5 and bilateral foot drop. There were no
sensory changes and she was areflexic. Gait was wide based and
ataxic with a steppage component bilaterally. Higher functions
including memory were intact.

Results: Serum CK was 1091 U/L. EMG and NCS were con-
sistent with both an inflammatory myopathy and an axonal neu-
ropathy. Muscle biopsy confirmed a myositis. An MRI performed
in 1989, at the beginning of her illness, showed multiple bilateral
confluent and focal subcortical white matter lesions. A repeat
MRI in 1995 showed little interval change. Serum antibodies to
HTLV-1 were identified. Treatment with oral steroids resulted in
marked improvement in strength, and decreased CK; 677 wL.

Conclusions: This case represents an unusual presentation of
steroid responsive polymyositis and peripheral neuropathy in the
context of radiological evidence of cerebral white matter
involvement, in association with HTLV-1.

P-036

Primary Headaches in Patients with HI'V-Infection

S. MIRSATTARI, C. POWER, A. NATH, (Winnipeg, Manitoba)
We retrospectively studied the clinical characteristics of prima-
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ry headaches occurring in Human Immunodeficiency Virus (HIV-
1)-infected patients. Of a total of 75 patients seen in Neuro-AIDS
clinic from 1990 to 1995, 10 patients were diagnosed with primary
headaches. All other causes of headaches were excluded by CSF
examinations; serologic studies and neuroimaging. Seven patients
had migraine headaches (4 patients with common migraine, 1 with
a variant of common migraine, 1 with ctassic migraine, and | with
status migrainous). Two patients were diagnosed with tension-type
headaches, and 1 with cluster headache. Six patients had a past
history and/or a family history of headaches. Mean CD4 cell count
was 261 cells/mm? (range 17-656 cells/mm3). Four patients were
on antiretroviral drugs at the time of the onset of headaches. Six
patients with vascular headaches were followed for a mean of 15
months (range 6-36 months). Five of these patients developed
intractable headaches. We conclude that, i) primary headaches are
not uncommon in patients with HIV infection, ii) they may present
for the first time in patients with severe immunesuppression, iii) no
relationship to antiretroviral drugs was found, and finally, iv) these
headaches frequently do not respond to conventional management
and carry a poor prognosis.

P-037

Devic’s Neuromyelitis Optica in a Patient with AIDS

T.G. CoLLIER AND M. JoNES (Vancouver, British Columbia)

Background: Devic’s Neuromyelitis Optica (NMO) is a syn-
drome of acute optic neuritis (often bilateral) with transverse
myelitis. NMO is classified along with demyelinating diseases
such as Multiple Sclerosis (MS), but in its pure form the head
MRI fails to show multiple areas of white matter abnormality
and the patients do not develop neurologic dysfunction in other
areas of the nervous system. Although MS has been described
rarely in HIV infection, NMO has never been reported.

Methods: We describe a 31-year-old HIV-positive man with a
six month history of AIDS defined by CD4<30 who presented
to hospital with tonic-clonic seizures, fever, and encephalopathy.
Three days later, as his mental status was clearing, he developed
a myelopathy with a T-2 sensory/motor level and bilateral visual
loss. His deficits were complete 48 hours later and eight months
after onset he remains blind and paraplegic. The rest of his neu-
rologic exam remains normal.

Results: MRI of his head was unremarkable, while MRI of
his spine showed subtle increased signal in the cord at C7- T2.
Two CSF examinations failed to identify any infectious agent,
and oligoclonal banding was absent. PCR for Herpes Simplex
Virus and Cytomegalovirus on CSF were negative.
Dexamethasone 16 mg/day started on hospital day 4 and an
induction course of ganciclovir, started on hospital day 12, had
no effect on his deficits.

Conclusions: Autoimmune demyelinating illnesses are
exceedingly uncommon in HIV infected individuals. However,
rare cases of MS have been described, and we have presented a
case that satisfies the current clinical description of NMO.

LE JOURNAL CANADIEN DES SCIENCES NEUROLOGIQUES

P-038

Fatal Familial Insomnia: A Chinese Kindred with the 178
Aspargine Prion Protein Gene Mutation and 129 Methionine
Homozygosity

H. FELDMAN, G.J. GREEN, B.C. McGILLIVRAY, K. BERRY,
(Vancouver, B.C.) R.B. PETERSEN, P. GaMBETTI, (Cleveland,
Ohio).

Fatal familial insomnia (FFI) is a rare prion disease with
clinical features that include dementia, dysautonomia, progres-
sive sleep disorder, and motor dysfunction. FFI has been linked
to the 178aspargine (17845") 129methionine (129M<!) haplotype
of the prion protein gene (PRNP). Previously reported families
have been restricted to European ancestry.

We report on the clinical, genetic, and neuropathologic fea-
tures of several members of two generations of a Chinese kin-
dred with FFI. Neuropathology has shown characteristic selec-
tive anterior and medial thalamic nuclear degeneration with
cerebellar olivary nuclear loss. The genotyping of an affected
male demonstrates a 178" codon mutation of the PRNP with
met homozygosity at codon 129. On MR spectroscopy his corti-
cal N-acetylaspartate /creatine ratio has been progressively
declining through his course.

This is the first reported Oriental kindred with FF1. With
improved phenotypic recognition of FFI and with the potential
to genotype the PRNP it is anticipated that there will be
improved recognition of affected individuals and families. Both
the genotype of 178457, 129Met and the phenotypic expression in
this Chinese family are virtually the same as the reported fami-
lies of European ancestry. The early onset and rapidly declining
clinical course are consistent with the prior observations of
homozygosity of 129Met in FFI.

PAEDIATRIC NEUROLOGY - GENERAL

P-039

The Connatal Form of Pelizaeus-Merzbacher Disease May
Be Pyridoxine-Responsive with Reversal of White Matter
Changes on MRI

E.C. WIRRELL, P.R. CAMFIELD, M.D. BETHUNE, M.D. RIDING,
(Halifax, Nova Scotia)

Case Description: A male infant presented at three months of
age with episodic large amplitude, pendular nystagmus, seizures
and psychomotor delay. His EEG showed small amounts of
multifocal sharp waves originating from both hemispheres but
no electrographic changes were noted with the episodes of nys-
tagmus. His MRI showed severe lack of myelination. He was
clinically diagnosed with the connatal form of Pelizaeus-
Merzbacher disease, but subsequently proved to be pyridoxine-
responsive, with resolution of his nystagmus and seizures, catch-
up of developmental milestones and significant improvement in
the white matter on MRL

Conclusions: The connatal form of Pelizaeus-Merzbacher
disease may be pyridoxine-responsive. An adequate trial of pyri-
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doxine should be given to any child presenting with this disor-
der. White matter changes initially noted on imaging studies
may be reversible and marked developmental gains may be seen.

P-040

Atypical Rett Syndrome in Triplets

P. LibMAN, D.B. SincLAIR (Edmonton, Alberta)

Rett Syndrome is a common neuro-developmental disorder
that manifests almost exclusively in females. Classically, Rett
Syndrome requires normal early development with gradual loss of
purposeful hand skills, psychomotor regression, acquired micro-
cephaly, appearance of stereotypic hand movements and gait
apraxia. As awareness of this syndrome increases, there is a rising
number of cases with “Rett-like” clinical manifestations that do
not fulfill the usual criteria for Rett Syndrome. We report a set of
monozygotic triplet girls with Rett-like features. All 3 children
were diagnosed with cerebral palsy, and the diagnosis of Rett
Syndrome was not considered until the second born girl began to
lose the ability to use her hands and developed hand wringing and
episodic hyperventilation at 7 years of age. The third born girl had
some autistic features such as head banging, rocking and also
hand-mouthing. The first born girl, although the most severely
delayed, does not presently exhibit signs of Rett Syndrome.

These triplet girls support a genetic etiology (X-linked domi-
nant mutation) and are the first reported cases of triplets with
Rett Syndrome. Although the girls are monozygotic, they show
discordant atypical features of Rett Syndrome with variable
rates of disease expression.

Rett Syndrome may present with atypical features and may
have variable rates of disease progression even in affected sib-
lings. Rett Syndrome should be considered in females with atyp-
ical Cerebral Palsy even if strict Rett criteria is not met.

P-041

Troublesome Sensitivity to Head Movement: A Familial
Vertiginous Disorder

K. GorpON, P. CaMFIELD, E. WIRRELL, K. CLARKE (Halifax,
Nova Scotia)

Cuase Description: An 18 month infant presented with a three
week history of forced deviation of the head to the right when
laid supine for diaper changing. She would scream such that her
parents had resorted to changing her while suspended vertically.
Since walking, she intermittently appeared to be off balance
after turning. She had never tolerated swinging.

Family History: Both the child’s mother and maternal grand-
mother have difficulty with sudden turns. After having gone
around a corner while driving, mother has to pull over to the
side of the road as “I don’t know where [ am”.

Examination: The child screamed when moved to the supine
position, and her head deviated to the right. There was no nystag-
mus. She avoided any swinging or turning. Her mother com-
plained of marked dizziness with the Hallpike maneuver, and had

exaggerated nystagmus with her head deviated to the left. Both
mother and grandmother were able to pirouette once while walk-
ing before becoming extremely dizzy and grasping for the wall.
Investigations: The child had a normal CT scan. Mother’s
ENG was borderline abnormal.
Conclusion: This family has an apparent autosomal dominant
hypersensitivity to vertigo.

P-042

Hypoxic Seizures In Children With Breath-holding Spells

R. MunN (Toronto, Ontario)

Breath-holding spells (BHS) are common in childhood and
are occasionally followed by hypoxic seizures. The purpose of
this study was to identify factors that might predict which chil-
dren with BHS have associated hypoxic seizures.

All children referred for BHS between Jan. 1994 and Dec.
1995 (n=32,male=15) were retrospectively reviewed. Twenty-
one had cyanotic spells, 8 pallid and 3 had both types of spell.
Nine of the children had at least one tonic-clonic seizure during
a BHS (seizure group). The seizure group was compared to the
remaining 23 children (controls). All children in the seizure
group had cyanotic BHS.

The seizure group had more frequent BHS (all > 1/month)
compared to the controls (12 > 1/month). The seizure group had
a mean onset of BHS at 8.5 months of age compared to 13.5
months for the controls. Three children in the seizure group had
an increase in BHS during a concurrent infection which
appeared to provoke a seizure.

In conclusion, children with BHS and seizures in this study
all had cyanotic spells, earlier onset of BHS and more frequent
spells when compared to controls.

P-043

Progressive Encephalopathy with Edema, Hypsarrhythmia
and Optic Atrophy (PEHO) Syndrome: A North American
First!

M. SHEVELL, P. COLANGELO, E. TRACEY AND B. ROSENBLATT
(Montreal, Quebec)

Background: Progressive encephalopathy with edema, hyp-
sarrthymia and optic atrophy (PEHO) syndrome was first report-
ed in 1991 and thus far has only been reported in the Finnish
population with the exception of two Japanese siblings.
Essential features for diagnosis include; the onset of seizures
between 2-52 weeks of age, eventual infantile spasms with hyp-
sarrhythmia, early severe arrest in psychomotor development,
profound hypotonia and absent visual fixation. Additional fea-
tures present in most patients include subcutaneous edema,
microcephaly, minor dysmorphic features, and optic atrophy.
Evolving progressive cerebellar atrophy is the characteristic
neuroradiologic finding.

Methods: A patient with all the essential features of PEHO
syndrome was diagnosed.
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Results: A French-Canadian child first presented at 3 months
with difficult to control minor motor seizures that evolved into
infantile spasms with a hypsarrthymic EEG. Profound global
psychomotor regression and visual impairment ensued.
Examination revealed microcephaly, minor dysmorphic features,
optic atrophy, severe hypotonia and hyperreflexia. Extensive
biochemical and metabolic investigations including a
nerve/muscle/skin biopsy were negative. MRI studies document-
ed an evolving cerebellar atrophy at 18 months of age.

Conclusion: This represents the first reported observation of
PEHO syndrome in the North American population. This
extends the genetic reach of this syndrome and validates its
authencity.

P-044

Influenza A Encephalitis involving Basal Ganglia in a Two-
Year Old Girl - A Case Report with a Review of the
Literature

R. SmiTH, 1. TEIN (Toronto, Ontario)

Background: Influenza encephalitis has been associated with
basal ganglia involvement, although recent literature is scant.

Methods: We present a case report of a 2-year old girl with
Parkinsonism secondary to Influenza A encephalitis.

Results: One week following onset of an upper respiratory
infection, a previously healthy two year old girl presented with
four days of progressive loss of purposeful limb movement,
facial expression and hypophonia. There was no history of
altered conciousness, seizures or sphincter disturbance. There
had been no prior episodes, and no history of trauma, ingestion
or vaccination. On presentation, she was afebrile. She could fix
and follow and cried if upset. She had a paucity of facial expres-
sion but normal corneal responses and a brisk jaw jerk and some
pooling of secretions despite a good gag reflex. There was limit-
ed spontaneous limb movement and she had a low frequency
tremor of all limbs. She had signs of a spastic quadriparesis with
subtle superimposed rigidity. Magnetic resonance imaging
demonstrated increased signal in the caudate, putamen and
globus pallidus symmetric bilaterally and in the floor of the
fourth ventricle. CSF revealed a monocytosis with normal sugar
and protein. PCR for Herpes, EBV and CMV were negative.
The serum complement fixation titre for Mycoplasma pneumo-
niae was insignificant. Influenza A antigen was detected in nasal
swabs by ISA. Serum and CSF titres for other encephalitides
were negative. Serum and CSF lactate were normal. EEG
demonstrated frontal intermittent rhythmic delta activity and dif-
fuse slowing. Over two weeks she developed progressive severe
rigidity and tremor and exhibited one episode of oculogyric cri-
sis. She required gavage feeding. Treatment with Amantadine
and Trihexyphenidyl showed no immediate benefit. By four
weeks, she had regained some useful limb function. The early
recovery in our child is encouraging. A trial of Levodopa has
been recently initiated. We present her long-term follow up
(with videotape) and a literature review.

Conclusion: Influenza A encephalitis should be considered in
the differential of post-encephalitic Parkinsonism.

LE JOURNAL CANADIEN DES SCIENCES NEUROLOGIQUES

P-045
Multimodal Evoked Potentials in Childhood
Neurofibromatosis

B.L. BANWELL, M.J. TAYLOR, W.J. LOGAN, S. BLASER, (Toronto,
Omtario)

Neurofibromatosis type 1 (NFI) presents in childhood with
central and peripheral nervous system lesions. Evaluation
includes close clinical monitoring and neuroimaging.
Multimodal evoked potentials provide information on brain-
stem, visual cortical and dorsal column pathway integrity. Little
has been published on the use of EP studies in patients with NF.

The records of 30 children with NF1 evaluated in the evoked
potential lab at The Hospital for Sick Children were reviewed.
Brainstem auditory evoked potentials (BAEP), visual evoked
potentials (VEP) and upper limb somatosensory evoked poten-
tials (SEP) were reviewed in a blinded fashion by one examiner
(MT). Ten children had follow-up examinations | to 6 years
after initial assessment.

Significant abnormalities in one or more modalities were
seen in 21 of 30 children: BAEP, 16/27 abnormal; VEP, 17/27
normal; SEP, 18/24 abnormal. In the 10 children with repeat
studies, abnormalities seen on first assessment remained or
became more marked in 7. One child had normal results on both
studies, one child had the BAEP return to normal, but developed
abnormal VEP, and one child had only BAEP done initially
(abnormal) and VEP done on second assessment (abnormal).

Multimodal evoked potentials are frequently abnormal in
children with NF1 and remain so over time. It is possible that
these abnormalities reflect areas of dysplasia or they may be
markers of future schwannomas, acoustic neuromas or optic
nerve gliomas. Clinical and neuroradiological correlation in
these 30 children is currently underway.

P-046

CACN-L: A Discussion Group for Canada’s Pediatric
Neurologists on the Internet
MEMBERSHIP OF THE CACN-L, (CACN-L@AC.DAL.CA).

Background: The CACN identified communication as an
issue for its membership during the 1994 CCNS.

Introduction: In July 1995, an e-mail discussion group was
established through the mailserver at Dalhousie University.
Membership is restricted to current members of the CACN.
Initially 10 members were recruited, however membership has
doubled to 21, perhaps related to increasing interest in the
Internet. To date, postings have been limited.

Methods: A questionnaire concerning the CACN-L was sent
to 21 members 96.01.02.

Results: 5 questionnaires were not delivered (3 mail address-
es were incorrect and for 2, the mailserver at the HSC was
down). Of the 16 delivered surveys, 12 (75 %) were returned
within one week, 6/12 within 24 hours. 50% of respondents had
been using e-mail for over 1 year, primarily for professional rea-
sons. For two thirds, the CACN-L was the only discussion group
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that users were a part of. Over the next year, participants pro-
jected that 57% (+ 21 SD) of postings would be clinical, 26% (+
14 SD) would be research oriented, and 16% (+ 14 SD) would
be related to administrative issues of the CACN.

Conclusion: The CACN-L has the potential to fulfill the
apparent needs of its users. It allows rapid communication
regarding clinical and research issues while linking Canada’s
geographically separated pediatric neurologists.

Membership of the CACN-L (CACN-L@AC.DAL.CA): K
Gordon, moderator (KEGOR@AC.DAL.CA), P Camfield, J
Dooley, E Wirrell, Halifax, NS, D Buckley, St John’s, NF, D
Meek, St John, NB, P Huang, W Logan, R Munn, Toronto, ON,
S Levin, London, ON, C Adams, H Darwish, Calgary AB, E
Gauk, Edmonton, AB, M Connolley, H Dunn, K Farrell, A Hill,
E Roland, Vancouver, BC, J Reggin, A Prasad, A Wilfong,
USA.

PAEDIATRIC NEUROSURGERY

P-047

Cervical Sensory Evoked Potentials to Tibial Nerve
Stimulation - A Retrospective Study of a Paediatric Intra-
Operative Population

M. MonNcaDa, M.J. TaYLor (Toronto, Ontario)

Somatosensory evoked potentials (SEPs) elicited by stimulat-
ing the tibial nerve (TN) at the ankle have been useful for
assessing neural conduction in the cauda equina and posterior
spinal columns in clinical testing and during spinal surgical pro-
cedures. Popliteal fossa, lumbar spine and cortical responses
have been utilized to assess neurological function from lower
limb stimulation. TN responses recorded over the cervical spine
have not been widely studied as these are difficult to record in
most awake subjects. In this study, cervical responses to TN
stimulation in anaesthetized patients are retrospectively assessed
in a paediatric population. Cervical waveforms from fifty-six
neurologically intact patients in three age groups - 9-11 years,
12-14 years and 15-18 years - who received TN SEP monitoring
during spinal surgical procedures were measured. The waveform
is bifid and the latencies of both negative peaks were measured.
The latencies of the first and second peaks respectively for each
age group are as follows: 9-11 = 25.11 ms (+ 3.42), 28.37 ms (+
3.59; 12-14 = 26.02 ms (z 3.33), 28.68 ms (+ 3.45); 15-18 =
26.67 ms ( 2.49), 29.48 ms (x 2.26). Contrary to the primary
cortical response to TN stimulation, which shows an increase in
latency with increases in height in the teenage years, the cervical
response presents a relatively stable latency throughout this age
period. This cervical response has proven invaluable for intra-
operative monitoring of paediatric patients. As children are
more susceptible to a loss of the cortical response with anaesthe-
sia, recording cervical responses to TN stimulation provides the
only alternative technique to monitor SEPs in most children dur-

ing surgery.

P-048

Relationship Between Fatty Filum, Conus Position and
Tethering of the Spinal Cord as Revealed by MR Spinal
Cord Motion Analysis

E.T. KIRIAKOPOULOS, A. MEHTA, M.L. Woob, C.H. Tator, M.C.
FEHLINGS, D.J. MikuLis (Toronto, Ontario)

Purpose: To assess the importance of a fatty filum and low
conus position in predicting spinal cord tethering.

Materials and Methods: Spinal cord motion was measured at
the C3 level in 12 patients with fatty fila + low conus and in 5
patients without fatty fila and low positioned conus. Conus tip
postion below L2 was considered abnormal. The pulse sequence
used was a conventional ECG gated 2D phase contrast gradient
echo sequence with interleaved flow sensitive and flow compen-
sated components. Following cardiac systole, 40 measurements
were obtained at 15 msec intervals. Velocity sensitivity was set
to 20mm/sec AV, calculated as the change in velocity from the
first caudal peak to the first cranial peak. Any patient with a AV
<8mm/sec was considered tethered (two SD beyond the mean).
Normal AV is 13.1 £ 2.6 mm/sec (one SD).

Results: In patients with a fatty filum and low conus, spinal
cord motion analysis indicated tethering (4/4). Surprisingly,
patients with a inferiorly positioned conus and no fatty filum,
who by imaging alone would be considered high probability for
cord tethering, showed no evidence of tethering (0/5). 25% of
patients with a fatty filum and abnormally positioned conus had
tethered cord (2/8). Finally, we have never seen a case of abnor-
mal cord motion in a patient with normally positioned conus and
normal filum.

Conclusions: Spinal cord motion studies appear to add dis-
crimination to the anatomical indicators of spinal cord tethering.

P-049

Intratumoral Bleomycin for Treatment of Cystic
Craniopharyngiomas in Children

P. STEINBOK (Vancouver, British Columbia)

Background: Instillation of bleomycin into craniopharyn-
gioma cysts has been used to thicken the cyst wall prior to
attempted surgical resection of the tumor, but has not been rec-
ommended as a definitive treatment.

Methods: We report one child with a cystic craniopharyn-
gioma, in whom intratumoral bleomycin resulted in dramatic
resolution of the tumor cyst, such that it was elected to observe
the child instead of proceeding to surgical resection, and two
other children, who are currently being treated similarly.
Bleomycin 2mg. was instilled three times per week via a sub-
galeal reservoir attached to a catheter, whose tip was within the
tumor cyst.

Results: The treatment was easy to perform, was well tolerat-
ed, and had no side effects. Following treatment with bleomycin
in the first patient the tumor cyst gradually decreased until no
cyst was evident. The tumor has remained stable after 15
months.

Conclusions: We conclude that intratumoral bleomycin may
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be appropriate as the initial treatment of children with cystic
craniopharyngiomas: it may delay or obviate resection of the
tumor and the associated complications; and if the tumor does
progress, the prior use of bleomycin probably does not increase
the risk of tumor resection or make total resection less achiev-
able.

P-050

Intracranial Ependymomas in Childhood

W. Zial, S.T. MyLES, M.G. HamiLToN (Calgary, Alberta)

Background: The best management for children with
intracranial ependymomas remains uncertain because outcome
is so poor.

Method: A retrospective, population-based cancer registry
survey was performed to assess the clinical features and treat-
ment courses of patients, age <18 years, with intracranial
ependymoma.

Results: There were 18 male and 7 female patients. The
mean age at diagnosis was 4.9 years (range 6 weeks to 18
years). The mean duration of symptoms was 1.9 months. The
tumour site was infratentorial in 18 patients. Gross total and
near total (>90%) resection was performed in 41% of patients.
The operative mortality in this series was 8%. Three patients
had anaplastic tumours. Sixteen patients had postoperative radi-
ation, 6 chemotherapy. There were 17 deaths, all related to
tumour recurrence or progression at the primary site (1.8+1.5
years). Eight patients remain alive (5.9+5.1 years), of whom 4
have been recurrence free for longer than 5 years. The mean fol-
low-up for all patients was 3.2+3.8 years. The overall 5 year sur-
vival rate was 20%. Excluding three patients who died peri-
operatively, the 5 year survival rate among the remaining 22
patients was 36%. Poor prognostic factors include age less than
6 years (p=0.011), and less than gross total resection at the ini-
tial surgery (p=0.015).

Conclusion: Young age is a very poor prognostic indicator in
patients with intracranial ependymoma. Gross total removal of
these tumours should be attempted when technically feasible.
The failure to improve survival data with current adjuvant thera-
py protocols indicates a need for more intensive post-operative
treatment approaches especially for “poor-risk” patients.

P-051

Association of Pleomorphic Xanthoastrocytoma with
Neuronal Hamartomas and Cortical Dysplasia: Report of
Three Cases

N. DuGaGaL, B. LacH, V.F. DaSiLvA, B.G. BENoIT (Ottawa,
Ontario)

Background: Pleomorphic xanthoastrocytoma is a superficially
located astrocytic neoplasm characterized by cellular pleomor-
phism, variable xanthomatous changes and a relatively benign clini-
cal course. The exact histogenesis is still a controversial issue. We
present three cases in which PXA was found in association with
either a neuronal hamartia or a mature gangliocytic tumor (GT).
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Methods: The clinical histories for the three cases were
reviewed. Light microscopy, immunohistochemistry and elec-
tron microscopy techniques were used to confirm the pathologi-
cal diagnosis.

Results: In all cases the PXA component was GFAP positive
and met the necessary histological criteria for diagnosis.
Associated with the PXA, a neuronal hamartia was found in one
case while a component of mature GT was present in the two
remaining cases. All patients described a long history of
seizures predating the surgery.

Conclusions: The longstanding history of seizures and at
least one radiologically documented silent lesion several years
before surgery suggest that PXA in our patients may have devel-
oped in a hamartomatous GT or preexisting cortical dysplasia.
Our findings along with other reported cases suggest that PXA
may arise from either a subclass of astrocytes histogenetically
and topographically associated with neurons or from multipo-
tential precursor cells common to neurons as well as astrocytes.
It is not inconceivable that some cases of PXA may represent a
ganglioglioma overshadowed by its astrocytic component.

P-052 Withdrawn

P-053

Massive Posterior Dural Arteriovenous Malformation
Presenting with Cardiac Failure in a Neonate: Successful
Treatment with Endovascular Therapy

A. RANGER, S.P. LowNIE AND J.M. RoGERS (London, Ontario)

Background: Dural arteriovenous malformations (AVMs)
involving the posterior dural sinuses in children are extremely
rare. Of the six cases diagnosed in the neonatal period, all present-
ed with severe cardiac failure, with a mortality rate of 67 per cent.

Methods: We present the case of a newborn male who devel-
oped acute progressive cardiac failure at 10 hours of age, requir-
ing intubation, inotropic support and nitric oxide therapy.
Ultrasound and CT scan of the head revealed a huge vascular
mass occupying one-half of the anteroposterior diameter of the
head. Angiography showed a massive dural AVM supplied by
markedly enlarged middle meningeal, occipital and vertebral
muscular branches. Percutaneous endovascular embolization of
the malformation was performed in two stages, using acrylic
glue.

Results: Dramatic reduction of arteriovenous shunt flow was
accomplished. By 5 weeks of age, the baby was extubated and
transferred out of the ICU. At 2 months, he was discharged from
hospital. CT scan at | year showed a small residual pouch about
2 cm in diameter. At 16 months of age, he is developmentally
normal.

Conclusion: Minimally invasive treatment of this rare and
potentially lethal condition led to a cure of the cardiac fatlure
and allowed for normal neurological development in this infant.
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P-054

Complications of Growing Skull Fracture of Childhood - A
Case Report

F. MAarRoOUN, C. GOODYEAR, J.C. JACOB, S. BRIDGER AND
G. MURRAY (St. John’s, Newfoundland)

A 4 year old boy with growing skull fracture is presented.
The complicated clinical course requiring several surgical pro-
cedures is emphasized. Two distinct categories of growing skull
fracture in childhood will dictate the type of management:

1) the active form with raised ICP, mass effect on CT, pro-
gressive separation of bone edges with a tense bulging
between them requiring shunting.

2) the arrested form with normal ICP and a slack sunken gap
between the bony edges showing evidence of bone
regrowth at fracture site.

Recurrence has been reported with failure to secure tight

dural closure or failure to correct the raised ICP.

P-055

Intervertebral Disc Herniation in the Pediatric Population -
Analysis of 23 Cases

F. MarouN, J.C. Jacos, L. MICHAEL, G. MURRAY (St. John’s,
Newfoundland), L. BADEIO (Kearney, Nebraska)

The authors report on their series of 23 patients who under-
went surgery for intervertebral disc herniation. The ages ranged
from 9 to 17 years. Many other series include cases up to 20
years inclusive. The majority of cases being in the 18 to 20 year
old category. Presentation, investigation, management and out-
come are discussed.

P-056

The State of Neuroendoscopy in Canada

M.G. HamiLTON (Calgary, Alberta)

Background: Neuroendoscopy is a relatively new subspecial-
ty neurosurgical technique in Canada and treatment indications
are now starting to be defined.

Methods: A telephone survey of 15 neurosurgical centres
(cities) in 9 provinces was completed to determine if neuroen-
doscopy was being performed, on what type of patients, and
with what types of neuroendoscopes.

Results: Eight centres (5 provinces) have neuroendoscopy
programs, although only 4 centres (3 provinces) have performed
25 or more procedures (excluding shunt placement). Most of
these centres have both rigid and flexible endoscopes. Seven
programs have no endoscopy equipment or have not yet per-
formed a procedure. Of the 8 centres with active neuroen-
doscopy, 6 work with both adults and children (majority of pro-
cedures performed in children in all centres), and one each with
only adults or children. In 4 of the 6 programs treating both
adults and children, pediatric neurosurgeons perform the adult
neuroendoscopic procedures.

Conclusion: Neuroendoscopy is currently limited to half of
the Canadian provinces, and is in an early state of development
in half of the neuroendoscopic programs. It is recommended that
a working group be created to help guide the development and
growth of neuroendoscopy in Canada. This group should aim to
establish minimum neurosurgical training and equipment stan-
dards and help define indications for neuroendoscopy on both
adults and children.

PERIPHERAL NERVE AND MUSCLE

P-057

Motor Neuronopathy With Type 1 Anti-Purkinje Cell
Antibodies (PCA-1)

S. Kuwaia, N. SripaTHl, B.K. AHMAD (Detroit, Michigan), V.A.
LENNON (Rochester, Minnesota)

Background: PCA is serological marker of ovarian or breast
cancer who present characteristically with subacute cerebellar
degeneration; <2% of ovarian cancer patients have low titre
PCA-1 antibodies without neurological signs. A minority of
PCA-1 positive patients with gynecologic cancer present with
peripheral neuropathy without cerebellar signs (Neurology 4
(Suppl. 4): A320, April 1995). Motor neuronopathy has not pre-
viously been reported with PCA-1 seropositivity and ovarian
cancer.

Methods: Case report of a unique presentation in a 67 year
old woman with ovarian carcinoma and type-1 anti-Purkinje cell
antibodies.

Results: The patient presented with progressive weakness
and atrophy of bilateral upper extremities with brisk biceps
reflexes and no sensory deficit or signs of cerebellar or cranio-
bulbar muscle involvement. Lower extremities were involved
minimally. Stage IIIC ovarian adenocarcinoma was diagnosed.
EMG revealed motor neuronopathy with relative sparing of sen-
sory potentials, and severe involvement of upper extremities.
Serum was positive for PCA-1 antibodies at 1:61,440 dilution.
The patient’s IgG bound to a dominant neuronal antigen, ~58
kDa, as did IgG in sera of PCA-1 positive control patients who
had paraneoplastic cerebellar degeneration.

Conclusion: This patient’s presentation with paraneoplastic
motor neuronopathy, a rare clinical entity, extends the neurolog-
ic spectrum associated with ovarian carcinoma and PCA-1
autoantibodies.

P-058

Is the Ulnar Nerve Compressed at Guyon’s Canal in Patients
with Carpal Tunnel Syndrome?

J. DE LEaN, H. Davip (Québec City, Québec)

Background: Patients with carpal tunnel symptoms may have
paresthesia in the little finger. The underlying mechanism has
yet to be established. Compression at Guyon’s canal is often
presumed and may even lead to surgical release.
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Methods: Group 1 was for asymptomatic hands (72 right and
70 left), group 1I for symptomatic hands with clinical and defi-
nite electrophysiological evidence of carpal tunnel syndrome
(CTS) without symptoms in the little finger (136 right and 92
left), and group III for hands with CTS having little finger pares-
thesia (110 right and 95 left). Patients with associated disorders
were excluded. Median distal motor latency, ulnar distal motor
latency (UDML), transcarpal median sensory conduction, ulnar
distal sensory conduction velocity (UDSCV), ulnar sensory
nerve action potential amplitude (USNAPA) and duration
(USNAPD) were measured.

Results: Ulnar nerve conduction abnormalities were found
only in seven hands (group III) due to subclinical polyneuropa-
thy (three hands), ulnar nerve entrapment at the elbow (three
hands) and thoracic outlet syndrome (one hand). When these
abnormal values were excluded, one-way analysis of variance
failed to reveal a statistically significant difference (p > 0.05)
among the three groups, in both right and left UDMLs,
UDSCVs, USNAPAs (adjusted for the effect of age) and
USNAPD:s.

Conclusions: Our study of ulnar nerve conduction studies at
the wrist revealed only some abnormality related either to
polyneuropathy or more proximal entrapment. These findings
do not suggest concomittant ulnar nerve entrapment at Guyon’s
canal in patients with CTS whether or not they have paresthesia
in the little finger.

P-059

Dose-Related Alcoholic Polyneuropathy

M.L. D’AMOUR, S. BRISSETTE, J. Lavoig, R.F. BUTTERWORTH
(Montreal, Quebec)

Background: Alcoholic polyneuropathy is well described in
severe alcoholic patients. However, studies have not looked at
moderate drinkers. We wanted to know if moderate drinkers had
also signs of polyneuropathy, since this may have some signifi-
cance with regard to physiopathology. Also, what is considered
to be a more benign habit, may in fact not be so.

Methods: We defined moderate consumption as an alcohol
intake of 2-6 drinks/day (60-90 gms alcohol/day) and severe
consumption as more than 6 drinks/day (>100 gms alcohol/day)
over a period of several years. At the present time, we have been
able to evaluate 27 control, 23 moderate and 28 severe subjects
with no other causes of polyneuropathy. They were in the same
age group. Each had a clinical, electrophysiological and bio-
chemical assessment, including thiamine status.
Electrophysiologically they had 7 nerve conduction studies and
needle EMG if appropriate. Thiamine status was expressed as
the effect of thiamine pyrophosphate (TPP) on their transceto-
lase level, a more sensitive index of thiamine effect deficiency.

Results: Nerve conduction velocities in m/sec in control, mod-
erate and severe subjects respectively were as follows : Sensory:
Median 62, 55, 54 Ulnar 60, 58, 52 - Sural 51, 49, 47, Motor:
Median 59, 56, 54 - Ulnar 60, 60, 55 - Peroneal 48, 48, 46 -
Posterior tibial 46, 46, 46. Control subjects had a normal TPP
effect < 15 %; 2/23 of the moderate and 10/28 of the severe sub-
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jects had values > 15 %. Moderate subjects had a normal clinical
examination, although a few had minimal signs of polyneuropathy.

Conclusions: It was interesting to note that sensory nerves
and motor median nerve conduction velocities deteriorate pro-
gressively in the moderate and severe group, and seemed in pro-
portion to the quantity of alcohol ingested. Thiamine deficiency
increased between the moderate and severe group. Could there
be a correlation between nerve conduction slowing and thiamine
deficiency? Further analysis will have to be done. This may
have pathophysiological and functional significance.

P-060

Nerve Biopsy Findings in Chronic Inflammatory
Demyelinating Polyneuropathy

A.F. Haun, H. Kirk, R. JEUN (London, Ontario)

Background: Nerve biopsies were studied in 26 patients with
a clinical diagnosis of CIDP of less than 2 years duration.

Methods: The pathology was assessed in epon | pm sections
(26) and by teased fibre analysis (26). Endoneurial lymphocytes,
macrophages and class Il antigen expression, deposition of IgG,
IgM and C, were studied from immuno-stained serial cyrostat
sections (21).

Results: Variable degrees of chronic and ongoing
macrophage-mediated de/remyelination and secondary axonal
degeneration were observed. Teased fibre studies were impor-
tant for an accurate assessment. In some cases the changes in
distal sensory nerves did not correlate well with the severity of
clinical symptoms, suggesting predominant proximal disease. B
cell infiltrates were rarely seen, yet T lymphocytes (CD,>CDy)
were readily identified and correlated well with the degree of
demyelination, macrophage invasion and increased expression
of class II antigen. Endoneurial deposition of 1gM/IgG and the
complement component C; were shown on individual myelin
sheaths in some cases.

Conclusion: The findings are consistent with the concept of
an immune-pathology mediated by cellular and humoral factors.

P-061

Fibrinoid Necrosis in Vasculitic Neuropathy

C. WHITE (Kingston, Ontario), J. MAGUIRE (Hamilton, Ontario)

Background: Vasculitis was previously defined pathological-
ly by full thickness inflammation of blood vessel walls with fib-
rinoid necrosis. This retrospective study assessed the importance
of fibrinoid necrosis in vasculitic neuropathy.

Methods: Cases of vasculitic neuropathy were retrieved from
302 nerve biopsies examined at the Hamilton General Hospital
from 1990 to August 1995. Nerve biopsies were studied for: full
thickness inflammation of vessel walls, fibrinnoid necrosis,
location of affected vessel (epineurium, perineurium, and
endoneurium) and vessel calibre. When available, concomitant
muscle biopsies were studied.

Results: After careful review, twenty-five nerve biopsies
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were found to display full thickness inflammation of blood ves-
sel walls. Small epineural vessels were most affected (24 out of
35). Fibrinoid necrosis was identified in six, affecting vessels
greater than 100 microns in calibre. Muscle biopsies were pos-
tive for vasculitis in four out of eleven cases.

Conclusions: Of the twenty-five nerve biopsies showing full
thickness inflammation of vessel walls, fibrinoid necrosis was
variable finding affecting only vessels greater than 100 microns
in calibre. The presence of fibrinoid necrosis in only large ves-
sels may indicate different pathogenetic mechanisms, depending
on vessel calibre.

P-062

Early Onset Axonal Neuropathy in a Cree Kindred

N.J. Lowry, D.H. GEORGE, R.J.B. MacauLAY, P.S.W. DavVIDSON
(Saskatoon, Saskatchewan)

Background: Hereditary Motor Sensory Neuropathy
(H.M.S.N.) types I and II are now well characterized. In 1991 a
more severe childhood axonal neuropathy was distinguished
from HM.S.N. IL.

Methods: We have followed and studied a large pedigree of
Cree children who have inherited this condition in a dominant
fashion with variable penetrance.

Results: All children had severe atrophy of all muscles below
the knee by 5 years of age; by 10 years atrophy of the small
muscles of the hand was apparent. There was loss of tendon
reflexes and progressive loss of vibration and position sense in
the lower limbs. Nerve conductions showed low or absent sen-
sory conductions with normal motor velocities; in severely
affected lower limbs all conductions were absent. Sural nerve
biopsies of three individuals showed similar features: severe loss
of myelinated axons, preferentially affecting large diameter
fibres; absence of active axonal degeneration; paucity of regen-
erative axonal sprouts; and absence of features of segmental
demyelination and onion-bulbs formation.

Conclusion: This is a rare axonal neuropathy which is dis-
tinct from H.M.S.N. type Il and more severe in degree.

P-063

Amplitude of Sural and Radial Sensory Nerve Action
Potential in Orthodromic and Antidromic Studies in
Children

J. MELANDREZ, L.J. MACMILLAN, J. VAISAR (Toronto, Ontario)

Background: Several previous studies have reported that the
amplitudes of the sural and superficial radial nerve action poten-
tials (SN, SRN, SNAP) are larger with antidromic than with
orthodromic recordings. However, this difference has not been
documented in children. This study evaluates the amplitudes of
SN and SRN SNAPs obtained with antidromic and orthodromic
recordings in children and compares the data with findings in
adults.

Methods: SN and SRN of 10 neurologically normal children

(age 5 to 17) and 7 adults were studied with surface stimulation
and recording. Orthodromic and antidromic recordings were
performed by reversing the position of the stimulating and
recording electrodes. Peak to peak SNAP amplitudes were mea-
sured and analyzed.

Results: The amplitudes of SRN SNAP obtained with
antidromic techniques were significantly larger in the children
than in the adults. The mean values were 48.0 and 57.8 uV in
antidromic and 29.5 and 44.1 pV in orthodromic recordings (p <
.05). Similarly, the SN SNAPs were larger in antidromic than
orthodromic recordings: 25.4 and 19.5 pV in children and 17.3
and 13.6 pV in adults.

Conclusions: Consistent responses were obtained with both
techniques. However, the antidromic technique was superior to
the orthodromic technique because it was more comfortable and
the amplitude of response was greater.

P-064

Skeletal Muscle Fibre Type Transformation Following
Spinal Cord Injury

R. BUrRNHAM, T. MARTIN, G. BELL, I. MAcLEAN (Edmonton,
Alberta)

Background: Based on qualitative ATPase staining character-
istics, previous reports have described the upper motor neuron
paralysed muscles of individuals with traumatic spinal cord
injury of several years duration to be predominantly fast
fatiguable type 2. This fibre type transformation partially
explains the the common problem of early fatiguability of mus-
cle when rehabilitation efforts using functional electrical stimu-
lation (FES) are attempted. Muscle fibre typing based on anti-
bodies to specific myosin heavy chain (MHC) isoforms provides
identification of type 1, type 2, and fibres co-expressing both
myosin isoforms. The purpose of this study was to describe
MHC expression in spinal cord injury paralysed muscle over a
wide range of times post-injury.

Methods: MHC expression was analysed on 17 vastus later-
alis biopsies of 12 individuals with SCI of a duration ranging
from 2 weeks to 18 years.

Results: Within 6 weeks post-injury the percentage of type 1
fibres started declining and the percentage of co-expressing
fibres increased. This trend peaked at approximately 1 year
post-injury after which the percentage of co-expressing fibres
dropped and the type 2 fibres prevalence increased.

Conclusions: Type 1 fibre disappearance from SCI paralysed
muscle starts within weeks post-SCI and goes through an inter-
mediate stage of co-expressing slow and fast myosin before
becoming predominatly fast myosin muscle. Intervention to
minimize the effects of this transformation, like FES, may best
be applied early post-injury.
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P-065

Myopathic Motor Unit Action Potentials (MUAP’s) In
Inflammatory Myopathy

R.Z. KERN, A. ALEX (Mississauga, Ontario)

Purpose: We attempted to identify myopathic MUAPs in
seven patients with biopsy-proven inflammatory myopathy by
measuring MUAP duration and area-amplitude ratio (thickness).

Methods: MUAPs were collected from the vastus lateralis
and triceps muscles using a semi-automated computer-assisted
method (Advantage, Clark-Davis). The technique utilizes tem-
plate-matching of low threshold MUAPs selected by amplitude.
Age-matched control MUAPs were collected and reference val-
ues established using mean +/- 2s.d.

Results: Thirty-four percent of triceps and eleven percent of
vastus lateralis MUAP s were identifed as myopathic by MUAP
duration or thickness. The triceps and vastus lateralis mean MUAP
duration and thickness were significantly reduced compared to
control MUAPs(p<0.001), however the vastus lateralis mean
MUAP values were not significantly lower than control MUAPs
(p>0.1). Most myopathic MUAPs were identified by reduced
MUAP duration and very few thin MUAPs had normal durations.

Conclusions: Only a small number of MUAPs could be clas-
sified as myopathic. These were seen more frequently in the tri-
ceps than the vastus lateralis. Myopathic MUAPs were identi-
fied primarily by duration criteria since very few thin MUAPs
had normal duration. These observations may be disease-specif-
ic. More likely they reflect the considerable overlap of MUAP
parameters in patients and controls.

P-066

A Comparison of Open Needle Muscle Biopsies: Review of
250 Cases

L. STEVENS, M. TARNOPOLSKY, S. FAWCETT, J. MAGUIRE
(Hamilton, Ontario)

Background: Over 5000 needle muscle biopsies (NMB) have
been performed for neuromuscular diagnosis and research in
Hamilton over the past 20 years. This retrospective review com-
pared the diagnostic yield, complication rates and costs of NMB
to open muscle biopsies (OMB).

Method: All 250 muscle biopsies performed in the previous
two years were reviewed and assessed for their diagnostic yield.
We evaluated complications in >50% of these clinical biopsies
and all of the 3586 research biopsies. Costs were calculated
using the 1992 OHIP schedule of benefits. Results were ana-
lyzed using Chi square analysis.

Results: A specific neuromuscular diagnosis could be established
on the basis of muscle biopsy in 74% of NMB and 73% of OMB
(ns). Nonspecific pathologic features were seen in 20% of NMB and
6% of OMB(p<0.05). 5% of NMB and 11% of OMB were normal
(ns). 5% of NMB and 9% of OMB yielded unsatisfactory samples
(ns). Few complications were reported in either group. 12 minor
complications seen in the 3586 research biopsies resolved within
four months. Costs were much greater for OMB than for NMB.
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Conclusions: NMB and OMB are equivalent in diagnostic
yield with low complication rates. The decreased cost and
increased convenience to the patient would favour NMB as the
procedure of choice.

P-067

Heart Involvement in Myotonic Dystrophy. A Clinical
Follow-up of 71 Patients

A. MAMMARELLA, P.V. FRAGOLA, V. PAOLETTI, G. ANTONINI, M.
Borzi, S. MORINO, F. GRAGNANI, A. Musca (Rome, Italy)

Background: Tmpairment of conduction system is the hall-
mark of heart involvement in myotonic dystrophy and may
influence the prognosis remarkably. Serious arrhythmias may
also occur. Overt myocardial impairment is rare. This study rep-
resents an extension of our previous reports on the field.

Methods: Seventy one consecutive patients (47 men and 24
women, mean age 37+14 years) were enrolled in a follow-up
study including serial electrocardiographic, Holter monitoring,
and echocardiographic examinations. Of the 71 patients, 30 had
mild disease, 23 moderate disease, and 18 severe disease. Mean
follow-up was 56+38 months (2 to 192).

Results: At entry, 22 patients (31%; 4 with mild, 8 with mod-
erate, and 10 with severe disease had 21 of the following con-
duction defect: first-degree atrioventricular block (17 cases),
nonspecific intraventricular conduction delay (2 cases), bundle
branch block (7 cases), and hemiblocks (3 cases). A variety of
atrial and/or complex ventricular arrhythmias occurred in 7
patients. No patient had echocardiographic signs of ventricular
dysfunction and none complained of cardiac symptoms. During
follow-up 15 of the 22 patients with conduction defects at base-
line had a spectrum of additional disturbances suggesting deteri-
oration of conduction system disease. Serious defect appeared
de novo in 6 patients with prior normal study. Of the 28 patients
with conduction defects, 9 (4 with moderate and 5 with severe
disease) required pacemaker insertion because of the occurrence
of syncope and prolonged (> 55 ms) His-to-ventricle interval at
electrophysiologic study. A 17-year-old boy with mild disease
and with chronic atrial fibrillation and 1 episode of nonsustained
ventricular tachycardia on Holter died suddenly while awaiting
electrophysiologic study. Three patients died of noncardiac
cause.

Conclusions: There is no certain way to predict the course of
conduction system disease in myotonic dystrophy. Therefore, all
patients should have close cardiologic observation, regardless of
the severity of the neuromuscular disease, electrocardiographic
findings, and symptomatology.

P-068

Tarsal Tunnel Syndrome — Case Report

R.J. BROOME, ].D. BrROwN, B.V. WaTsoN (London, Ontario)

Background: A 37 year old man had a 2 month history of
progressive numbness in all digits and the entire sole of his left
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foot which began while inflating his left skate boot with two
pumps located below the medial and lateral malleolli.

Methods: Standard surface orthodromic motor and sensory
nerve conduction studies and needle electromyography were
performed 2 and 3.5 months following symptom onset.

Results: Sensory conduction across the tarsal tunnel in the left
medial and lateral plantar nerves was reduced by 28% (36.6 m/s)
and 33% (36.2 m/s), respectively, when compared to the right
side; sensory amplitudes were reduced by 87% (1.7 microvolts)
and 72% (2.3 microvolts), respectively. Needle studies demon-
strated fibrillation potentials and positive sharp waves in the left
plantar foot muscles. Repeat studies 6 weeks later revealed no
evidence of active denervation and significant improvement in
the left medial plantar sensory response (1.7 to 7.6 microvoits).

Conclusions: We describe an unusual presentation of tarsal
tunnel syndrome due to compression by increased boot pressure.
Substantial improvement in symptoms and neurophysiological
findings were observed after the patient stopped using this
inflatable skate boot.

P-069

Atypical Symptoms in Patients With Carpal Tunnel
Syndrome

S. Gurta, T.J. BENSTEAD (Halifax, Nova Scotia)

Background: Patients with clinical suspicion of carpal tunnel
syndrome (CTS) sometimes report symptoms of pain, numb-
ness, and tingling outside the median nerve distribution. This
questionnaire-based study was designed to improve understand-
ing of such atypical symptoms reported by CTS patients.

Methods: Patients with clinical suspicion of upper limb neu-
romuscular lesions were divided into those with EMG evidence
of CTS, and those without. CTS patients with superposed nerve
abnormalities were excluded. Motor and sensory symptoms
were assessed in this homogeneous group of CTS patients.

Results: Over 50% of patients with exclusive EMG criteria
for CTS reported parasthesias or numbness over the whole hand
or ulnar or radial nerve distributions. Moreover, symptoms were
not restricted to the hand alone, but were found proximal to the
site of the putative lesion, in the whole arm. Nocturnal pain and
numbness were predictive of positive EMG evidence of CTS.

Conclusions: Atypical sensory symptoms are common in CTS.
For accurate diagnosis it is necessary to become aware of the atyp-
ical/non-classical symptoms. Simple and sensitive diagnostic tools
such as reports of nocturnal pain and numbness should be impor-
tant adjuncts for the clinical assessment of this common disorder.

P-070

Progressive Polyradiculopathy in AIDS: Electro-
physiological and MRI Studies
H. AL-RAHI, M. VEILLEUX (Montreal, Quebec)

Background: Progressive polyradiculopathy (PP) is a rare
neuromuscular complication of HIV infection usually heralded

by low CD4 counts and coexisting opportunistic infections.
Prompt diagnosis and treatment may have a favorable impact on
quality of life in these patients. Clinical course is usually uni-
form and CSF findings distinctive. If the clinical course or CSF
findings are atypical, MRI of the spinal cord may provide evi-
dence suggestive of PP.

Methods: All AIDS patients admitted to the Montreal
General Hospital with diagnosis of peripheral neuropathy were
retrospectively identified and their charts reviewed for clinical
presentation, laboratory, electrodiagnostic and imaging studies.

Results: We found only 2 AIDS patients with a diagnosis of
PP. Both had symmetrical involvement of the legs, AIDS for
less than 3 years and associated opportunistic infections. CD4
counts were 50 and 184/cc3. CSF studies revealed polymor-
phonuclear pleocytosis, high protein and low glucose. On elec-
trodiagnostic studies, there was extensive denervation in leg
muscles. MRI of the thoracic and lumbar spine showed thicken-
ing and enhancement of the cauda equina and conus medullaris.

Conclusion: MRI of the spinal cord may provide evidence to
support a diagnosis of PP in AIDS patients with atypical clinical
presentation or CSF studies.

P-071

A Randomized Trial of Bemethyl in Progressive Muscular
Dystrophies

V. Pustozerov, L.A. Saikova (St. Petersburg, Russia)

Background: Bemethyl (benzoxazepin-methyl-benzomedazole,
CGS 9343B, Kiev, Ukraine) was synthesized in the 70-s as an ack-
toprotective agent (“aktus” - movement). The agent stimulates glu-
coneogenesis and thus improves the performance in physical activ-
ity in animal models and pilot studies on human volunteers.

Methods and Results: A prospective randomized trial of
bemethyl was performed on patients with muscular dystrophy who
had not had systematic treatment previously. We present the data on
the following groups: Duchenne, Erb, Landousy, scapuloperoneal
and other types of progressive musclar dystrophies. A total of 443
patients were enrolled. There was no placebo group and patients
who received bemethyl were compared to those who received stan-
dard treatment for muscluar dystrophy employed in this country.
This includes vitamins, ATP, vasoactive agents, anabolic hormones,
and massage for 30 days. The patients were randomly assigned to
bemethyl (n=268) and standard treatment (n=175) groups. The
patients were divided into the mild, moderate, and severe groups
based on the Movement Capacity Index (MCI) scores similar to
ADL measurements (normal MCI.= 100 points). Improvement was
noted in all treatment groups and disease categories for mild and
moderate involvement. In the severe group bemethyl produced sig-
nificantly more improvement when baseline MCI scores were com-
pared to that at discharge: 22.3+2.0 vs 28.8+1.9 (n=51, p = 0.0001),
and control 21.3+2.3 vs 21.5+2.8 (n=35, p = 0.74, ns).

Conclusions: We conclude that bemethyl is as effective as
other traditionally used treatment strategies in patients with mild
and moderate muscular involvement. In severely disabled
patients with muscular dystrophy bemethyl improves movement
capacity better than the other treatments.
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P-072

Orbital Myositis Without Local Evidence of Inflammation: a
Case Report

S. MECKLING H. Z. DarwisH (Calgary, Alberta)

Background: Orbital myositis(OM) is an idiopathic inflam-
matory disorder of the extra-ocular muscles. It is almost invari-
ably associated with some combination of ocular chemosis, prop-
tosis, ocular pain, and periorbital or lid edema, along with
ophthalmoplegia. We report a case without these typical features.

Methods: Case report.

Results: A 12-year-old boy presented for evaluation of per-
sistent frontal headaches after minor head trauma without LOC.
Examination demonstrated painful ophthalmoplegia with limita-
tion of adduction of the right eye as well as limited upgaze.
There was no evidence of proptosis, chemosis, or periorbital
edema. A Tensilon test was negative. Laboratory investigations
including CBC, ESR, CK, TSH, and antithyroid antibodies were
negative. A CT of the head showed an enlarged right medial rec-
tus muscle. This was confirmed on MRI which demonstrated
other muscle involvement. No specific therapy was given and
spontaneous resolution of symptoms, signs, and MRI findings
occured. He continues well at one year.

Conclusions: OM should be considered in all cases of painful
ophthalmoplegia, even if local evidence of inflammation is lack-
ing. MRI is useful in the diagnosis and follow-up of this condi-
tion. Spontaneous resolution can occur.

P-073

Colchicine Neuromyopathy with Early Defect of
Neuromuscular Transmission

A. BoyLE, M.YEUNG, P. SIEMENS, A. SHUA1B (Saakatoon,
Saskatechwan)

Background: Colchicine causes multisystemic toxicity.
Neurologic involvement includes neuromyopathy and
encephalopathy.

Method: We report the case of a woman with mild chronic
renal failure, recently commenced on colchicine, who developed
progressive weakness, peripheral sensory disturbance and
encephalopathy.

Results: Initial electrophysiological testing revealed a decre-
mental response at slow and fast rates of repetitive stimulation
in several motor nerves, suggesting a defect of neuromuscular
transmission. Serial nerve conduction testing and electromyog-
raphy demonstrated the evolution of neuropathy and myopathy,
but resolution of the apparent defect of neuromuscular transmis-
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sion. She was unresponsive to edrophonium chloride
(Tensilon®) or pyridostigmine bromide (Mestinon®).
Anticholinesterase antibodies were negative.

Conclusion: Neuromuscular transmission defects have not
been previously reported in colchicine neuromyopathy.

P-074

Cyclosporin A Neurotoxicity in a 55-Year old Liver
Transplant Patient

F. SoucHoN, S. LEDOUX, D. MARLEAU, S. FONTAINE, L.H.
LEBRUN (Montréal, Québec)

Case history: We present a 55 year old alcoholic cirrhotic
patient who received a liver transplant. On post-op day 18, he
developed headaches and tremor, followed over a few hours by a
severe pseudobulbar palsy with anarthria, aphagia, quadriparesis
and corticospinal signs. A complete investigation excluded cen-
tral pontine myelinolysis, and any infectious or vascular insult.
After Cyclosporin A (CSA) doses were reduced, the patient
showed substantial recovery and 6 months later he only has a
slight ataxia and dysarthria. We believe this is a case of CSA
neurotoxicity since we excluded other conditions and patient
showed recovery with CSA dose reduction.

Background: CSA, which is used as immunosuppressant in
most organ transplants, is neurotoxic. The diagnosis of neurotox-
icity isn’t easy to make, because it can cause very different mani-
festations in patients who may already have many different neu-
rologic complications. Moreover, there is no correlation between
CSA blood levels and neurotoxicity . It is very important to make
the diagnosis, since even when very severe, this condition is
almost completely reversible when CSA is reduced or ceased.

Discussion: The higher prevalence of neurotoxicity in liver
transplant patients may be in relation with a higher brain suscep-
tibility after numerous episodes of hepatic encephalopathy.
Since the risk for neurotoxicity cannot be predicted by CSA lev-
els measurements, toxic metabolites of CSA may be implicated
in its pathogenesis. Furthermore, evidence suggests that lower p-
450 cytochrome levels might explain individual susceptibility.

Conclusion: Further prospective studies of CSA neurotoxici-
ty in transplant patients are clearly warranted.

P-075

Amyotrophic Lateral Sclerosis Symptom Onset Concurrent
with the Use of Cholesterol Lowering Agent Therapy

M.J. STRONG, A.F. HAHN (London, Ontario)

Background: Risk factors for the development of amyotroph-
ic lateral sclerosis (ALS) include mutations in the SOD 1 gene,
electrical injury, trauma, and employment within the plastics
industry. Although the role of exogenous factors in the etiology
of ALS remains controversial, recognition of additional precipi-
tants may provide insight into the pathogenesis of ALS.

Case Reports: We have observed 7 cases of clinically-defi-
nite ALS amongst a population of 389 patients in whom
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symptoms onset within 8 to 12 months of the initiation of
cholesterol-lowering therapy by pharmacological means. The
mean age of symptom onset was 66.2 + 6.3 years. Disease onset
consisted of prominent cramping, asymmetric weakness and
wasting. Progression ensued in spite of discontinuation of thera-
py. Five of the 7 patients also had dietary-controlled diabetes
mellitus and 3 had hypertension requiring pharmaco-therapy. In
all but one, additional medications were utilized, although no
other family of medications was common to all patients.

Conclusions: Our observation of 1.8% of ALS patients utiliz-
ing cholesterol lowering agents prior to symptom onset would
be within the predicted range for the utilization of these agents
within the adult Canadian population (approximately 3.8%;
Merck Sharpe database, 1995). It is most likely, therefore, that
the use of these agents has unmasked the symptoms of ALS at
an earlier time interval than might have occurred otherwise.
Based on these observations, it is recommended that patients
developing focal motor deficits, cramps or fasciculations while
ingesting cholesterol-lowering agents, who fail to improve fol-
lowing withdrawal of the agent, be fully investigated for a motor
neuron disorder. MIS is supported by a MRC Scholarship and
by the ALS Society of Canada.

SURGICAL ONCOLOGY

P-076

The Role of Platelet Derived Growth Factor in Reactive
Astrogliosis

S. MUKHERIJEE, N. LAy, J. Provias, A. GuHA (Toronto, Ontario)

Injury to the CNS from a variety of insults leads to reactive
astrogliosis, involving proliferation and hypertrophy of astro-
cytes, with increased GFAP expression. Although a normal
reparative process, exuberant reactive astrogliosis may have sig-
nificant clinical sequelae, such as impeding neuronal regenera-
tion, spreading of a seizure focus, and being difficult to differen-
tiate from recurrence of malignant astrocytomas. Platelet Derived
Growth Factor (PDGF) is a strong mitogen for astrocytes (which
express its cognate receptors) in-vitro, and is expressed in large
amounts by neurons. It is hypothesized that injury to neurons
would lead to increased mitogenic stimulation of astrocytes by
PDGEF in a paracrine manner. In this study an animal model of
reactive astrogliosis was used to test this hypothesis.

3T3 cells were transfected to over-express PDGF-A or
PDGF-B and treated with mitomycin-D, so they could not pro-
liferate but remained metabolically active producing the trans-
fected growth factor. The transfected cells and non-transfected
3T3 cells (contralateral frontal lobe) were stereotactically inject-
ed into the frontal lobes of syngeneic mice under reproducible
conditions. The difference in the number of reactive astrocytes
(as determined by counting GFAP expressing astrocytes through
the injection site) between the transfected vs. non-transfected
frontal lobes were determined at 1 and 2 weeks. At 1 week,
PDGF-A stimulation led to significantly larger number of reac-
tive astrocytes in 4/5 mice, compared to only 2/7 mice injected

with PDGF-B transfected 3T3 cells. However, at 2 weeks
PDGF-B stimulation had caused a more exuberant reactive
astrocytosis in 5/7 mice compared to only 1/7 PDGF-A injected
mice. These results support the hypothesis that PDGF is an
important mitogen for astrocytes in-vivo. The amount and tem-
poral profile of PDGF mediated reactive astrogliosis differs
between the PDGF subunits, probably due to differences in their
biochemical profiles and their affinity towards the PDGF recep-
tor subunits expressed by the astrocytes.

P-077

Ras Mediated Proliferation of Human Astrocytoma Cells

A. GUHA, N. LAu, A. PAwsoN (Toronto, Ontario)

Malignant astrocytomas are the most common adult human
primary brain tumor. They over express PDGF and EGF recep-
tors, activation of which contribute to tumor growth. Oncogenic
Ras mutations although present in a large number of human can-
cers are not prevalent in astrocytomas. Our current work demon-
strates that PDGF and EGF receptors expressed by human
malignant astrocytoma cell lines are capable of activating Ras.
This leads to elevated levels of activated Ras-GTP, contributing
to their proliferation.

EGF or PDGF stimulation of four human malignant astrocy-
toma cell lines, resulted in their cognate receptors to complex
with Shc, GRB2 and syp, all of which are involved in activation
of Ras. Levels of Ras-GTP were increased in the astrocytoma
cell lines and similar to oncogenic Ras transformed control
fibroblasts by 32P Ras loading experiments. The Asnl7 Ras
dominant negative mutant was transfected into the astrocytoma
cells to decrease Ras-GTP levels, hence determining if this sig-
nal transduction pathway contributed to their proliferation.
Pooled growth and colony formation assay showed decreased
proliferation in 3/4 astrocytoma cell lines. Stable Asn-17 trans-
fected astrocytoma clones also had decreased growth.
Phosphorylation of MAP Kinase, a downstream target of acti-
vated Ras, was reduced in the Asn-17 transfected astrocytoma
cells, correlating with their decreased proliferation. These
results support the hypothesis that the proliferative signal of
human malignant astrocytoma cells, which are known to overex-
press receptor tyrosine kinases such as the PDGF or EGF recep-
tor, utilizes Ras mediated signal transduction. Pharmacological
(i.e., farnesyl inhibitors) and genetic inhibitors of the Ras path-
way may therefore be of therapeutic value in these tumors.

P-078

Concordance Between ERCC-2 Gene Expression as
Determined by RT-PCR and BCNU Resistance in Human
Glioma Cell Lines

Z.P. CHEN, A. MALAPETSA, A. McQUILLAN, D. MARCANTONIO,
S. BRIEN, G. MOHR, L.C. Panasci (Montreal, Quebec)

Drug resistance to chemotherapy occurs in about 60% of
human brain tumors. Nucleotide excision repair (NER) is
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responsible for DNA repair of DNA lesions produced by some
chemotherapeutic agents. One protein of the NER system,
ERCC-2 functions as a DNA helicase and may play an impor-
tant role in drug resistance. In this study, we quantitated ERCC-
2 gene expression by reverse transcript-polymerase chain reac-
tion (RT-PCR) in five glioma cell lines with variable sensitivities
to 1, 3-bis-(2-chloroethyl)-1-nitrosourea (BCNU). ERCC-2
expression obtained by RT-PCR correlated with that obtained
using Northern blot analysis (r=0.886, p=0.046). We found sig-
nificant correlations between BCNU cytotoxicity and ERCC-2
expression as determined by both RT-PCR (r=0.962, p=0.009)
or Northern blot analysis (r=0.945, p=0.015). We have shown
that quantitation of ERCC-2 expression with RT-PCR is reliable
and implicates ERCC-2 in BCNU resistance in human glioma
cell lines. ERCC-2 is a human homologue of Rad-3 which may
be involved in recongnition of lesions in DNA. (supported by
NINDS NS§2230)

P-079

Neurofibromatosis-2 (NF-2) vs. Sporadic Vestibular
Schwannoma: A Clinical, Radiological and Histo-
Pathological Study

A. ALKHANI, I. McKENZIE, J. PrRoviaS, C. TATOR, A. GUHA
(Toronto, Ontario)

Bilateral vestibular schwannomas are pathognomic of NF-2,
which is an inherited autosomal dominant disorder due to loss of
the recently cloned NF2 gene on chromosome #22, whose gene
product is known as schwannomin or merlin. In this study, we
examined 8 vestibular schwannomas from 6 NF-2 patients and
compared them to 12 unilateral sporadic vestibular schwanno-
mas, matched for age, sex and size of the tumor. There were 4
males and 2 females with NF-2 (16-41 yrs), with an average
tumor diameter of 3c.m. The translabyrinthian approach was
used in 3, with the remaining 5 NF-2 schwannomas resected via
a suboccipital approach. None of the NF-2 patients had pre-
operative Cr-V11 palsy, however, ipsilateral cerebellar signs
were present in 5/8 tumors. Facial numbness and 1.C.P. related
headaches were present in | patient each. Post-operatively there
was | partial and 3 complete facial nerve palsies.

Paraffin sections from the NF-2 and sporadic schwannomas
were stained with a panel of antibodies (Ab), to determine if any
biological differences were present. Loss of NF-2 gene product
was evaluated by staining with Ab-schwannomin. MIB-1 stain-
ing was undertaken to evaluate the proliferative index of the
tumor cells in the two groups. Expression of Glial Growth
Factor and Her-2, both of which have been implicated in growth
of schwannomas, was also evaluated. Differences in tumor vas-
cularity between NF -2 and sporadic vestibular schwannomas
have been suggested. We examined this issue in our two groups
by correlating radiological, intraoperative observations and by
staining the tumor sections with Ab-FactorV111 and one of the
most potent angiogenic stimulant, VEGF (Vascular Endothelial
Growth Factor). Expression of hormonal receptors is another
area of controversey, that was evaluated by staining for estrogen
and progestrone receptors. The similarities and differences in
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these biological markers between NF-2 and sporadic vestibular
schwannomas will be discussed.

P-080

Increased Neurofibromatosis 1 Gene Expression In
Astrocytic Tumors: Positive Regulation By p21-Ras

D.H. GutMaNN, D.K. MaAHADEO, M.J. GiorpaNO, D.
SILBERGELD (St. Louis, Missouri), A. GUHA (Toronto, Ontario)

Fifteen to fifty percent of individuals affected with neurofi-
bromatosis 1 (NF1) develop astrocytic tumors. To determine
whether loss of NF1 expression is associated with progression
towards malignancy in astrocytomas, twenty eight fresh astrocy-
toma operative specimens (low and high grade tumors) and ten
primary human astrocytoma cell lines were examined for NFI
mRNA and protein expression. In all astrocytomas examined,
high levels of NF1 expression were observed relative to normal
resting astrocytes. Levels of increased neurofibromin, correlated
with elevated levels of activated p21Ras measured in both the
fresh tumor specimens and the primary cell lines. Furthermore,
when levels of activated p21-Ras were decreased in astrocytoma
cells expressing the Ras inhibitory Asnl7 dominant-negative
mutant, levels of neurofibromin were dramatically decreased in
these cells. In addition, fibroblasts induced to express the p21-
ras*2!12 activating mutant, had increased concomitant expression
of NF1. These results suggests that neurofibromin expression is
increased in human astrocytic tumors, as a result of positive
feedback regulation by increased levels of activated p2|Ras.

P-081

Mutant Epidermal Growth Factor Receptors (EGF-R) in
Glioblastoma Multiforme Operative Specimens:

PK. LaLa, N. Lau, M. FELDKAMP, A. GUHA (Toronto, Ontario)

Glioblastoma multiforme (GBM) is the most common type
of primary brain tumour in adults. A number of genetic events
may lead to the formation of GBMs, including amplification of
EGF-Rs in about 50% of GBMs. The product of this gene is a
170-kDa glycoprotein that is expressed on the surface of many
cell types. The 1186-residue protein possesses an extracellular
domain that can bind ligands such as EGF and transforming
growth factor-a (TGF- mutant a), a single transmembrane
domain, and a C-terminal region that has intrinsic tyrosine
kinase activity. In many cases, GBMs express mutated versions
of the EGF-R protein. Of these, the most common mutation is
one in which a large portion of the extracellular domain
(residues 6-273) is missing due to an 801-base pair deletion in
the EGFR gene; it has been found to occur in 2540% of all
GBMs. This 140-kDa mutant receptor has a number of charac-
teristic properties; first it is unable to bind ligands due to the
deletion of the binding domain. Second, a novel glycine residue
is introduced at the splice site, a feature which has been utilized
to raise antibodies specific for the mutant receptor. Third, the
receptor appears to be phosphorylated independently of ligand
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interaction, which implies a constitutively active state.
Transfection of the mutant EGF-R into established glioma cell
lines enhances tumour growth in vivo, but not in vitro. The cur-
rent study examines the activation state of EGF-R in a cohort of
8 flash frozen GBM operative specimens. Immunoprecipitations
and Western blot analysis indicates the expression of constitu-
tively phosphorylated 140-kDa EGF-R, in 3/8 GBM specimens.
Further examination will include immunohistochemical staining
of cryosections of these same specimens using a monoclonal
antibody that recognizes activated EGF-R. Also of interest is the
signal transduction pathways utilized by the mutant EGF-R. Our
lab has demonstrated that activated Ras-GTP is necessary for the
proliferation of astrocytoma cell lines bearing the normal EGF-
R. The transfection of Ras-Asnl7 dominant inhibitory mutants
into astrocytoma cell lines inhibits their growth, suggesting the
involvement of the Ras pathway. We are examining whether the
Ras pathway is also utilized by the EGF-R to send its mitogenic
signals. To examine this possibility, cryosections of the 8 GBMs
are being probed with an antibody specific for activated MAP-
Kinase, a downstream effector of the Ras pathway.

P-082

Ras-GTP levels are Elevated in Human NF1 Peripheral
Nerve Tumors

A. GuHA, N. Lau, D. GUTMANN, A. Pawson (Toronto, Ontario),
G. Boss (St. Louis, Missouri)

Neurofibromin, the protein encoded by the NF1 gene is a
Ras-GAP, loss of which would lead to elevated levels of activat-
ed Ras-GTP, leading to tumor proliferation. 32P Ras loading
experiments in NF1 sarcoma cell lines support this hypothesis,
however, the status in actual tumors remains unknown. A nonra-
dioactive quantitative colorimetric luciferase based assay for
Ras-GTP using NDP kinase, was adapted in this study for tis-
sues. Flash frozen operative specimens were homogenized and
i.p. with the Ras Y13-259 antibody. Levels of GDP and GTP
bound Ras were measured using the assay, and standardized for
protein or DNA content of the specimens.

Two NF1 neurogenic sarcomas (5 measurements) had the high-
est levels of activated Ras-GTP (46.0 +/-7.0 f. molGTP/mg DNA),
followed by the four NF! neurofibromas (13.3 +/-2.6 f. molGTP/mg
DNA). These values can be compared to four non NF1 schwanno-
mas, with Ras-GTP levels of 3.5 +/- .6 f. molGTP/mg DNA. The
level of NF1 expression was markedly decreased in the NF1 neuro-
genic sarcoma by RT-PCR. Abundant type 1 and especially type 2
NF1 isoforms were expressed by both NF1 neurofibromas and non
NF! schwannomas. Neurofibromin expression by immunohisto-
chemistry was absent in the NFI neurogenic sarcoma, but strongly
positive in non NF1 schwannomas. Some cells were positive while
others were negative in NFI neurofibromas, reflecting the heteroge-
nous cellular makeup of these tumors. This study introduces a tech-
nique to measure the activation status of Ras in tissues, which can
be used in a variety of normal and pathological states where Ras is
involved. In NF1 peripheral nerve tumors levels of activated Ras are
elevated, suggesting that inhibitors of Ras may be therapeutically
useful in these tumors.

P-083

An In-Vivo Investigation of Brain Tumour Growth
Characteristics in an Animal Model Using CT

L.L. Poczok, T.Y. LeEg, R.F. DEL MAESTRO, J. TAYLOR, [.A.
CUNNINGHAM, D. Ramsay, J.J. BATTISTA, B. FisHER (London,
Ontario)

Background: Studies on the effect of Stereotactic
Radiosurgery on the vascular parameters: Cerebral Blood
Volume (CBV) and Blood Brain Barrier permeability (K), are
relatively sparse. Before beginning to look at these effects, the
characteristics of tumour growth must be characterized. Using a
tumour model developed by Brem et al (Am J Path 131:361-
372, 1988), we used a dynamic CT scanning technique to moni-
tor the changes in CBV, and K as the tumour grows.

Methods: VX2 Carcinoma was injected into the right parietal
lobe of twenty, male, 3kg New Zealand White rabbits. Dynamic
CT studies began at 7 days post implantation and continued
every 2 days until the animal was sacrificed at either 8, 10, 12,
or 15 days post-implantation.

Results: Table 1 shows the mean values for K and CBV at 7,
9, 11, and 14 days after induction of the tumour.

Day 7 Day 9 Day 11 Day 14
CBVml/g  0.067 0.125 0.203 0.208

+0.025 +0.100 +0.096 +0.070
K ml/min/g  0.015 0.067 0.083 0.204

+0.017 +0.076 +0.071 +0.105

Conclusions: CBV and K increase with tumour growth. With
this study the characteristics of the tumour model have been
characterized to allow studies investigating the effect of SR on
VX2 carcinoma to proceed.

P-084

The Effect of Gd-DTPA on H1 Spectroscopy of In Vivo Brain
Tumors

A. AL-SHAYJI, A. DAMYANOVICH, E.T. KIRIAKOPOULOS, A. GUHA,
D.J. Mixuuis (Toronto, Ontario)

Purpose: To determine if Gd-DPTA alters proton spectra
obtained from in vivo brain tumors.

Methods: Single voxel proton spectra were obtained from six
neoplasms and six normal controls before, and immediately after
the 1.V. administration of 10 cc of Gd-DTPA (Magnevist - Berlex
Canada). Patients for this study were selected based on the need
for a gadolinium enhanced MRI scan for pre-operative assessment.
The spectra were obtained on a 1.5 clinical scanner using a
STEAM pulse sequence, TE=20 ms, TR=2sec. Spectral process-
ing consisted of automatic phasing and residual water peak decon-
volution using the water reference, FFT with Gaussian resolution
enhancement, followed by a Marquardt fit of the most important
resonances (NAA, CHO, CRE, MYO and LAC/Lipid-CH2). Peak
amplitides, areas, chemical shifts and full-width-half-maxima were
all calculated and compared pre- and post-gadolinium.,

Results: Various effects were seen in the spectra obtained
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after gadolinium administration including line broadening and
reduction in peak height of the MR visible metabolites.
However, the presence of gadolinium enhancement seen on the
conventional images did not predict these effects nor was there a
predictable effect based on surgical pathology.

Conclusions: Gadolinium can influence MR spectra of brain
neoplasm but the effects do not seem to increase the specificity
of the MR spectra.

P-085

Neuronavigation with the “Wand”

A. SaLLoum, P.B.C. GormaN, G.R.C. QUARTEY (Moncton, New
Brunswick)

The viewing wand is a computerized neuro navigational tool
designed and manufactured by ISG Technologies, Mississauga,
Ontario. The authors reports its use in a community hospital set-
ting where it appeared very useful to provide craniotomy land-
marks for excision of small brain tumors and accurate localiza-
tion in cranial sinuses and skull base surgery. The additional
time spent in setting up the system and registration was offset by
the shorter operating time due to smaller and more accurately
positioned bone flaps. The authors describe a minor transforma-
tion of the “probe” allowing frameless stereotaxic biopsies of
cerebral lesions using an existing stereotaxic biopsy Kkit.

P-086

Multiple Sclerosis Mimicking Central Nervous System
Neoplasms: Ten Cases and Recommendations Regarding
Avoidance of Management Pitfalls

B.D. Toyota (Vancouver, British Columbia)

Multiple Sclerosis (M.S.) presents in a number of character-
istic fashions that are generally well-recognized. However,
despite advances in diagnostic technology, it is also well known
to present diagnostic challenges, often imitating a wide variety
of other neurologic pathologies.

We present ten cases which were initially diagnosed as cen-
tral nervous system neoplasms based on clinical and imaging
criteria, only to be proven to be demyelinating lesions associat-
ed with Multiple Sclerosis. In some cases the true diagnosis was
established by lingering clinical suspicion followed by tradition-
al means of M.S. diagnosis. However in other circumstances the
patient went on to surgical exploration, including biopsy, only to
reveal pathologic evidence of demyelination compatible with
Multiple Sclerosis. Surgical exploration of these latter patients
included significant complications related to the procedure.
Upon review of these cases it is apparent that the newer diagnos-
tic technology presents a “two-edged sword”; leading to both
misdiagnosis of neoplasia as well as providing credence to a
suspicion of Multiple Sclerosis.

This presentation will describe these ten patients in detail
with a critical review of the diagnostic criteria that was used to
arrive at the misdiagnosis of neoplasia. Additionally it will make
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recommendations that will help avoid similar pitfalls in the
treatment of the M.S. patient who presents atypically.

P-087

Sublabial Transphenoidal Surgery for Pituitary Disease

A. MaiQuEz, H.H. Zayas (Havana City, Cuba)

A series of 264 sublabial transphenoidal surgeries, performed
between November 1991 and January 1995, is presented. Pre
and postoperative clincal, neurophthalmogical, hormonal and
radiological findings were analyzed in order to state precisely
their behavior with this surgery, and its complications. There
were 123 microadenomas,73 macroadenomas, 56 empty sella
syndromesz+, 3 microadenomas/empty sella,4 craniopharyn-
giomas, 2 meninqiomas, 2 astrocytomas, | intracavernous
carotid aneurysm. Clinical neurophthalmogical, hormonal, radi-
ological and surgical findings are discussed. Headache was the
most frequent sympton without a regular pattern and was an
important complaint (71.4 %) in cases with tEmpty Sella
Syndrome= during the first 48 hours postoperatively, probably
due to a intrasellar packing. Visual field reduction, even without
becoming: tubular was an interesting preoperative finding in
empty sella syndrome, improving in 76.3 % cases. Prolactin lev-
els were lower in microprolactinomas than in bigger tumors. CT
scan had 90.8% accuracy. During surgery, downward herniation
of the relaxed diaphragm appeared in 20% of macroadenomas,
requesting a +proplolactic arachnoidopoxy=. Postoperative
Diabetes Insipidue was a real problem in our series (22.2% of
microadenomas), the most frequent complication, being tran-
sient in the majority of cases. This surgery has been made in our
department for the last 13 years, with an annual average of 80
cases.

P-088

Lateral Sphenoid Wing Cranio-orbital Meningiomas

H. BaDER, F.A. Durity, J. RooTrmMAN (Vancouver, British
Columbia)

Background: Indications and extent of surgical removal of
uncommon lateral sphenoid wing cranio-orbital meningiomas is
controversial. To address these issues we reviewed our experi-
ence with these lesions.

Methods: 15 consecutive patients operated between 1984-94
were reviewed. Mean age was 48. There were 13 females and 2
males. Proptosis was present in 13, ocular symptoms in 9. CT
scan, 100% revealed the extent of tumor to the orbit and sphe-
noid wing in all, cavernous sinus and intradural in 6 each. Mean
follow up was 6 years (range 11 - 148 mo). Cranio-orbital resec-
tion was done in all and orbital reconstruction in 14. Indications
for surgery were proptosis in 12 and visual deterioration in 3.

Results: 5 had total removal, 10 aggressive subtotal removal.
The main limitation for surgery was cavernous sinus involve-
ment with minimal cranial neuropathies. All patients returned to
full activities, proptosis was relieved in all 12 and vision
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improved in the 3 where it was the main indication for surgery.
Complications included mild transient extra-ocular muscle pare-
sis in 8, transient CSF leak 2, exophthalmus 1, and visual deteri-
oration 1. None had recurrence. 3 underwent postop radiothera-
py.

Conclusions: Aggressive but limited removal with no mortal-
ity and low morbidity provides long term control.

P-089

Surgical Approaches to Lesions of the Lateral Ventricles

S. BRrIEN, G. MOHR, S. ALBRECHT (Montreal, Quebec)

Background and Purpose: Lesions of the lateral ventricle are
often slow growing yet, they can present with sudden neurologi-
cal symptoms secondary to hydrocephalus. Tumor location and
ventricular topography are critical considerations in the selec-
tion of an appropriate surgical corridor.

Methods: Eight cases of lateral ventricle tumors were treated
by the neurosurgical team at the Jewish General Hospital during
1994 - 1995. The tumors were located in the following areas of
the lateral ventricle: three in the frontal horn, one in the body,
three in the trigone, and one in the temporal horn. Three patients
required pre-operative shunts. Transcallosal, transcortical
transventricular, endoscopic and combined approaches were uti-
lized. The pathologies of the lesions included meningioma,
glioma, metastasis, ependymoma, central neurocytoma, and
neuroepithelial cyst.

Results: All patients underwent surgical procedure(s), for
diagnosis and / or tumor removal. Morbidity included one
patient with a transient speech disturbance and two patients with
visual field defects (unchanged from pre-op). Six patients had
improvement of their symptoms. One patient expired two
months post-operative due to tumor progression.

Conclusions: Although uncommon, lesions of the lateral
ventricles represent a challenging technical problem. Careful
pre-operative surgical planning using minimally invasive tech-
niques is essential to limit morbidity.

P-090

Calcified Anterior Third Ventricular Meningioma - Case
Report and Review of the Literature

F. MAROUN, F. CosTELLO, J.C. JacoB, M. MANGAN, G. MURRAY,
G. MATHIESON (St. John’s, New Foundland)

Intraventricular meningiomas are quite rare accounting for
approximately 0.7% of total occurrences. Anterior third ventri-
cle location represent a small subset of this group and are
thought to arise from the choroid plexus, telachoroida or velum
interpositum.

A case of anterior third ventricular meningioma is presented.
Microsurgical removal through the transcallosal approach was
carried out. Post operative sleepiness for a few weeks was thought
to be due to interference with deep venous drainage. Follow-up 2-
172 years later showed no evidence of any clinical or neuropsy-
chological deficit. Besides CT and MRI we feel that preoperative

angiography remains essential to outline both cortical and deep
venous anatomy in the management of these rare lesions.

P-091

Primary Intramedullary Primitive Neuroectodermal
Tumour of the Spinal Cord

G. SKAF, S. DEME, LC. ANG, P. CooPER AND D. ROWED
(Toronto, Ontario)

Background: Primary primitive neuroectodermal Tumor
(PNET) of the spinal cord is a rare entity.

Methods: We reported a case of a 22 year-old female with a
recurrent low back pain, bilateral leg weakness and loss of pro-
prioception, sensory level at L1, saddle anesthesia, urinary
incontinence and decreased rectal tone. Computed Tomography
(CT) myelogram revealed an intramedullary mass that caused a
total block at T12-L1 level.

Results: The patient underwent a gross total removal of an
intramedullary tumour. Pathology findings were consistent with
small round cells with hyperchromatic nuclei, high mitotic fig-
ures and some neuronal and glial differentiation. Electron
microscopy confirmed the diagnosis of PNET. Magnetic reson-
nance imaging (MRI) of the cranio-spinal axis showed no evi-
dence of an intracranial tumor. Radiation therapy was postponed
because of wound infection. She was treated with antibiotics
and six weeks later was readmitted for worsening neurological
condition. A spinal MRI showed local recurrence.
Chemotherapy was started awaiting wound healing.

Conclusion: Primary spinal PNET is rare entity with
predilection to the cauda equina but its occurrence above that
level is even rarer. The possibility of drop metastasis from
medulloblastoma has to be excluded. This tumour has a very
poor prognosis.

P-092

A Remote Sensing Tool for the Measurements of Patient
Position Monitoring During Stereotactic Radiation Therapy

L.H. GeriG, S. EL-HAKIM, J. SzaNTO, S. MALONE, D.S.
SALHANI, T. YAYCHUK, A GIRARD (Ottawa, Ontario)

Geometric accuracy of dose delivery is a critical component of
stereotactic radiation therapy (SRT). We have developed an optical-
ly based system for real time monitoring of patient position which
measures and reports variations in patient position every 5 seconds.

The system measures intra (setup) and inter daily treatment
displacements and allows verification prior to beam on. System
hardware consists of 2 CCD cameras focused on the treatment
unit isocentre. Passive reflective targets are placed on the patient
surface and the SRT frame and are illuminated by very low
power diffuse 810 nm light. 810 nm band pass filters on each
camera lens help provide contrast between the targets and
patient. The images are digitized and processed on a PC where
our 3D vision software determines the spatial coordinates of
each target using a triangulation algorithm.

Our tests indicate an accuracy and reproducibility of better
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than 0.2 mm (absolute) over extended periods (>!month).
Clinically we have followed several SRT patients as reported in
our companion paper.

This communication provides technical details of the system
and a detailed analysis of its performance in the laboratory and
the clinic.

P-093

The Clinical Use of a Patient Position Monitoring System as
a Verification Tool for Fractionated Stereotactic
Radiotherapy

S. MaALONE, L. GERIG, J. SZaNTO, A. GIRARD, S. EL-HAKIM,
H. RagNITz (Ottawa Ontario)

In Fractionated Stereotactic Radiotherapy (SRT) it is critical
to have a system that is accurate, reproducible and verifiable. A
Patient Position Monitoring System (PPM) was developed as a
QA and verification tool integral to our SRT program. PPM is
now routinely used for inter and intra fraction patient position
verification.

The SRT verification system involves a multi step process, the
final step being PPM. PPM is an optically based system which
measures retro reflective targets located on the stereotactic frame
and patient’s forehead. Two ceiling mounted CCD cameras recog-
nize and detect the targets. The target position is calculated using a
triangulation algorithm. The setup measurement takes seconds giv-
ing a rapid verification of the isocentre. PPM also monitors patient
position every 5 seconds during and individual treatment.

PPM is used to verify the isocentre prior to delivery of SRT.
The mean displacement of the isocentre between fractions is 0.3
mm (range +/- 0.8 mm). During a given fraction the maximum
patient motion recorded by PPM is less than 1.5 mm.

PPM is a unique too! for rapid verification of the isocentre
and for monitoring patient position during SRT. The Ottawa sys-
tem for SRT delivery is accurate and reproducible.

P-094

A Fractionated Stereotactic Radiotherapy Delivery System

J. SzanTO, L.H. GERIG, S. MALONE, A. GIRARD, H. RAGNITZ,

S. EL-Hakim (Ottawa, Ontario)

In Ottawa we have developed a system for fractionated
stereotactic radiotherapy treatment of various brain malignan-
cies.

Patients are immobilized in a very accurate, stable, repro-
ducible, noninvasive, relocatable stereotactic frame which is
based on a custom made Cobalt-Chrome bite-block that locks
into the undercuts of the teeth.

Verification of positioning:

a) CT verification: Following treatment planning the calculated
Cartesian co-ordinates of the planned isocentre are marked
on the localizer frame. The isocentre verified by obtaining a
CT slice through the plane of the markers.

b) Check film: Patient set-up is verified using radio-opaque
markers placed on the patient’s skin. AP and lateral double
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exposed check films are then taken and the projected dis-
tances between the isocentre and the skin markers are mea-
sured and verified.

c) PPMS: Our optically based Patient Position Monitoring sys-
tem (PPM) is used to measure set-up and treatment devia-
tions, sampling the patient position every 5 seconds. The
PPM system is described in a companion paper.

d) In this paper we will present technical details of the system.

e) Spatial accuracy of the treatment will also be discussed.

P-095

New Windows-based Software for Stereotactic Biopsy and
Radiosurgery Planning

B. TompA, A. NICHOLSON, R. RaMaANI, M.L. ScHwaRrTZ (Toronto,
Ontario)

Our centre has been involved in radiosurgery since 1988,
using software originally obtained from CMI of Montreal. Like
that original software, the new system has very modest comput-
ing requirements, that is, a personal computer (PC). Currently,
General Electric CT and MRI images are imported to the pro-
gram via a hospital-wide electronic network. The DICOM stan-
dard will be incorporated when our hospital’s scanners support
it. This will allow easy retrieval of images from all compliant
sources via an integrated image retrieval and planning interface.
At present, multiple scan, reconstructed scan or digital subtrac-
tion angiography images may be displayed simultaneously with
a synchronized and dynamic cursor indicating real-space coordi-
nates over different views. Any plane reconstructed view of a
scan image chosen by the user may be displayed. For any indi-
vidual displayed image, user-selected contrast and windowing
are available. Any cartesian co-ordinate user-definable stereo-
tactic frame may be specified.

For radiosurgery, volume-oriented dose calculation and stor-
age are provided. Interactive target localization and planning
permits the easy addition of multiple isocentres.

For users familiar with the Windows interface, use of the
program is rapidly and intuitively learned. As the features of the
program are still undergoing metamorphosis, collaboration with
clinicians in other centres is sought.

P-096

Frequency of Follow-up MRI Scanning in Patients with
Malignant Glioma — Will Detecting Asymptomatic
Recurrence Benefit our Patients?

D. FuLtoN (Edmonton, Alberta)

Background: Follow-up of patients with primary malignant
brain tumor, intended to identify response, recurrence and side
effects of therapy, involves repeated neuro exams and CT or
MRI. The neuro exam alone does not exclude recurrence.
Detection of asymptomatic recurrence allows therapy before
neurological deterioration and may improve quality of life. It is
not known whether or not detection and treatment of asymp-
tomatic recurrence prolongs time to tumor progression (TTP) or

Suppl. 1 - S63

https://doi.org/10.1017/50317167100020849 Published online by Cambridge University Press


https://doi.org/10.1017/S0317167100020849

THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES

survival time (ST). Recent budget cuts have resulted in the need
to reduce the frequency of routine follow-up scans in patients
with brain tumors.

Methods: We reviewed the medical records of 89 consecutive
patients treated with chemotherapy plus or minus surgery for
their first recurrence of supratentorial malignant glioma. Initial
treatment consisted of surgery followed by radiation therapy +
adjuvant chemotherapy. Initially, patients routinely had CT or
MRI scans scheduled prior to each dose of chemotherapy (6 to 8
week interval). Later, because of budget cuts, scans were sched-
uled prior to alternate doses of chemotherapy (12 to 16 week
interval). Scans were done early for signs or symptoms of recur-
rence.

Results: Median TTP (MTTP) in weeks from date of pro-
gression was 20.9 for all patients, 30.8 for those asymptomatic
at the time of recurrence and 16.3 for symptomatic patients.
(p<0.05) Median ST (MST) in weeks was 46.1 for all patients,
68.0 for those asymptomatic patients and 35.5 for symptomatic
patients.(p<0.05) Median TTP (MTTP) in weeks from date of
progression was 16.3 for patients with glioblastoma multiforme,
20.2 for asymptomatic patients and 15.1 for symptomatic
patients.(p<0.05) Median ST (MST) in weeks was 32.3 for all
patients, 39.9 for asymptomatic patients and 23.8 for symp-
tomatic patients.(p<0.05)

Conclusions: Differences in MTTP and MST are significant
but may still be accounted for by lead time bias. Detecting
asymptomatic recurrence may be beneficial but was not
increased by more frequent scanning in this study.

P-097

Steroid Toxicity in Brain Tumor Patients (BTP)

B.M. CHAUDHURI (Montreal, Quebec)

Background: Since GALICICH and FRENCH determined
that dexamethasone (DEX) could be used in reducing the mor-
tality in BTP in the early 1960’s, the standard protocol of treat-
ing peritumoral cerebral edema has been 4 mg of DEX q6h.
However, no one has looked at comparing DEX against any
weaker glucocorticoids (GC), presumably because of their
greater mineralocorticoid effects. This poster investigates the
side effects of DEX, its mechanism of action, and examines the
possibilities of other treatments for peritumoral cerebral edema.

Methods: An extensive literature review was undertaken.

Results: DEX has a greater propensity to induce morbidity
than weaker GC-like methyl-prednisolone or prednisone. DEX
is a fluorinated glucocorticoid. Side effects may be divided into
three groups: mineralocorticoid effects, the withdrawal of the
drug or chronic excess GC administration leading common
problems, e.g. opportunistic infections and steroid myopathy.
Other treatments have been looked at, such as nonsteroidal anti-
inflammatory agents (NSAIDS) etc., without success.

Conclusion: A clinically randomized control trial has never
been done showing that DEX is any more effective than other
GC in the treatment of BTP. This trial would be advisable to

decrease the morbidity of BTP. Further research is needed into
the management of peritumoral cerebral edema.

SESSION 2
Cerebrovascular Disease

P-098

Isolated Angiitis of the Central Nervous System

D. DeRuBEIs, J. SibpiQl, (London, Ontario)

Background: Tsolated angiitis of the central nervous system is
an uncommon clinicopathologic entity characterized by vasculi-
tis restricted to the vessels of the CNS without apparent system
manifestations of vasculitis. Recurrent cerebral infarction
leading to death within a few years is the usual outcome.
Aggressive immunosuppression may alter this course.

Methods and Results: We report a case of a 45-year old man
presenting with sudden severe suboccipital headache and left
hemianopia. MRI revealed bilateral occipital infarcts.
Angiography showed multiple small arterial branch narrowing
and beading. Immune markers for systemic vasculitis were neg-
ative and LP was unremarkable. The diagnosis of isolated cere-
bral angiitis was made and treatment with IV steroids with the
aim of immunosuppression was undertaken. Symptomatic
improvement occurred within 48 hours of treatment.

Conclusions: This is an uncommon presentation of a rare
condition. Previous cases from our institution and the literature
are reviewed.

P-099

Cerebral Vasculitis: Relationship with Cocaine Abuse

P. CosseTTE, R. LABRECQUE (Montréal, Québec)

Objective: To report a case of isolated cerebral vasculitis in a
chronic cocaine user.

Background: Cocaine abuse has been associated with hemor-
rhagic and ischemic strokes in young adults. However, the
pathophysiology of these strokes is not clearly understood.
Cerebral vasculitis has been reported in rare cases on the basis
of angiogram (3 patients) or by cerebral biopsy (4 patients).

Methods: A 27 year-old man with a history of chronic cocaine
abuse presented with acute headache and right hemiparesis 3
weeks after his last acknowleged usage. On the eighth hospitali-
sation day, the patient had second attack of acute headache asso-
ciated with quadraparesis and pseudobulbar palsy. His head MRI
showed bilateral T2-enhanced lesions in the midbrain consistent
with acute strokes. The angiogram revealed multifocal segmental
stenosis and beading strongly suggestive of cerebral vasculitis.
After a 2 week interval, a control angiogram showed progression
of the vasculitic lesions. A slight protein elevation was found at
the CSF examination. There was no evidence of systemic vas-
culitis nor of other etiology for stroke. The patient was treated
with nimodipine and corticosteroids.
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Conclusion: This case and other reports suggest that vasculi-
tis may be related to cocaine abuse. However, a primary cerebral
angiitis can not be completely excluded.

P-100

MELAS Syndrome in a 45-year Old Male with New Onset
Stroke and Seizures

P. MANDALFINO, T. RuPAR, R. HAMMOND, D. MouLin (London,
Ontario)

Background: Neurological syndromes associated with mito-
chondrial myopathies are recently described entities with vari-
able presentations including common neurological illnesses
such as stroke. As clinical awareness has increased, patients are
being identified at younger ages. However, the diagnosis should
be considered in the older patient without other identifiable
causes, especially with a background of other neurological man-
ifestations of a mitochondrial disorder.

Methods: We describe a 45-year old man with sudden onset
aphasia and painful rightsided sensory seizures on a background
of progressive neurosensory hearing loss since his teens. Serum
lactate was elevated and a CT scan of the head showed basal
ganglia calcifications consistent with a mitochondrial disorder.
Muscle biopsy was obtained.

Results: Gomori trichrome showed ragged red fibres and his-
tochemical staining with NADH and SDH confirmed this find-
ing. Electron microscopy showed subsarcolemmal accumula-
tions of abnormal mitochondria confirming the diagnosis of a
mitochondrial myopathy. Analysis of muscle mitochondrial
DNA identified an A to G point mutation at nt 3243 characteris-
tic of MELAS syndrome. The mutation was absent in leuco-
cytes. We are currently testing other potentially affected family
members.

Conclusion: Mitochondrial myopathy needs to be kept in the
differential diagnosis of common neurological problems such as
stroke and seizures. Diagnosis of this maternally inherited disor-
der has significant implications for the patient and for family
members at risk who may require genetic counselling.

P-101

Adult Onset Leigh’s Disease

F. TANHA, C.W. McCorMICK, R.A. PURDY, V. SANGALANG, Y.
SEGEV-SHNAPICK (Halifax, NS.)

Introduction: Leigh’s disease or Subacute Necrotizing
Encephalo-myelopathy is a rare metabolic disease usually pre-
senting in the pediatric age group. We present an autopsy proven
adult onset case with coexisting Gilbert’s syndrome.

Case: A 54-year-old Caucasian male presented with subacute
onset of subcortical aphasia and bilateral thalamic lesions, visu-
alized on cranial CT and MRI, with rapid progression and exten-
sion of lesions associated with neurological deterioration. He
was found to have Gilbert’s syndrome. Stereotactic thalamic
biopsy revealed extensive focal acute hemorrhagic necrosis with
prominent axonal injury. Treatment with IV acyclovir, thiamine,
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and dexamethasone was ineffective. He died three weeks after
the onset of symptoms. Autopsy revealed extensive acute hem-
orrhagic necrotizing lesions involving diencephalon, striatum,
midbrain, pons, medulla, and hippocampus, with extension of
hemorrhage into the fourth ventricle. Electron microscopy
showed accumulation of abnormally structured mitochondria in
swollen axons.

Discussion: Radiologic and neuropathologic findings were
consistent with Leigh’s disease. It has been found to be due to a
deficiency of several enzymes necessary for oxidative
metabolism. Of clinical interest is thalamic aphasia with radio-
logical correlation. Also interesting is the association of Leigh’s
disease and Gilbert’s syndrome. It is possible that a similar
enzymatic deficiency is responsible for both disorders; if true,
this would put a new perspective on Gilbert’s syndrome which is
thought to be a benign disorder. Our enzymatic studies of this
patient are pending.

P-102

Spontaneous Cerebral Hemorrhage as Manifestation of
Sipple Syndrome

P. GRAMMOND, M. THIBAULT (Québec, Québec)

Background: Hemorrhagic stroke has occasionally been
related to transient hypertension such as sympathicomimetic
drug intake, eclampsia and pheochromocytoma. A 35 year old
male presented with a left lobar cerebral hemorrhage as the first
manifestation of multiple endocrine neoplasia type 1A (Sipple
syndrome).

Case report: The patient had a familial history of Sipple syn-
drome and presented an acute, partial Broca aphasia and right
upper limb weakness. He has also had a severe head injury with
residual rubral tremor, ataxia and controled epilepsy. Biological
findings were normal except : calcitonin : 1725 ng/l (normal <
100) and the 24 hour urine sample with increased epinephrine
900 nmol/day (normal < 110), norepinephrine 1260 nmol/day
(normal < 470) and vanillylmandelic acid 64 mmol/day (normal
2-60). Cerebral CT scan demonstrated a left posterior frontal
hemorrhage and encephalomalacia in the left frontal lobe.
Cerebral angiography and cardiac echography were normal.
Abdominal MRI revealed a cystic lesion of the right adrenal
gland and hyperplasia of the left. Thyroid echography showed
solid, nodular heterogeneous lesions. The pathological diagnosis
was bilateral pheochromocytomas and medullary carcinoma of
the thyroid gland.

Conclusion: Cerebral bleeding in patients with Sipple syn-
drome has rarely been reported. Few autopsies of patients with
major cerebral hemorrhage have revealed pheochromocytoma.
Spontaneous cerebral hemorrhage is an exceptional initial mani-
festation of Sipple syndrome, probably related to hypertensive
crisis.

Suppl. 1 - S65

https://doi.org/10.1017/50317167100020849 Published online by Cambridge University Press


https://doi.org/10.1017/S0317167100020849

THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES

P-103

Visual Pathways Compression by a Giant Fusiform Basilar
Aneurysm

G. SkAF, L.C. ANG (Toronto, Ontario)

Background: Visual deterioration due to giant basilar
aneurysm is very rare.

Methods: We report a case of a 58 year-old man with a previ-
ous history of left hemispheric cerebrovascular accident, who
was found to have a dolichoectasia of the basilar artery that pro-
gressed to aneurysmal proportion and bled three years later.

Results: He was comatose for two months but recovered
gradually and was left with a right facial and left sixth nerve
palsy. Subsequently he reported a progressive deterioration of
his visual status without computed tomography (CT) findings
except for increased aneurysmal size. His visual acuity dropped
to 20/80 OD, visual field showed a loss of the right hemianopic
fields (more severe on the left) and his left optic disc was pale.
Three years after the bleed, he expired. The neuropathologic
examination shows that the fusiform aneurysm (7 x 5 x 2 cm) is
compressing the optic chiasm, the brainstem and medial tempo-
ral lobes. There is evidence of hemorrhage and patchy demyeli-
nation of both optic nerves, the optic chiasm and the optic radia-
tions, more severe on the left.

Conclusion: We suggest that the degenerative changes in the
optic pathways which account for the patient’s visual field
defect and the progression of his visual symptoms are the result
of compression by the giant aneurysm.

P-104

Subarachnoid Haemorrhage in a Canadian Community
Hospital

W.B. WHEELOCK, N.A. RUSSELL, J.ARDITTI, J. KENNEY, G.M.
RuUSSELL (Saint John, New Brunswick)

Background: This study is a data analysis of the presentation
and management of patients with subarachnoid haemorrhage
and aneurysm treated in a Canadian Community Hospital.

Methods: Patients admitted to the Saint John Regional Health
Center, during the years 1992-94, with a diagnosis of subarach-
noid haemorrhage or non ruptured aneurysms were identified.
Their records were reviewed for details of clinical presentation,
management and outcome.

Results: There were 87 such patients. 68 had a ruptured
aneurysm, 10 had no demonstrable cause for the haemorrhage
and 9 had “incidental” aneurysms. The age range was 23 to 81
years. They were also subdivided into three age related groups.
19 (22%) were under 40 years, 34 (39.1%) were between 40 and
59 years, and 34 (39.1%) were aged 60 or above. Overall there
were 57 females (65%) and 30 males (35%). Ratio is 2:1. The
age groups were further subdivided according to sex. Data con-
cerning aneurysm location, rebleeding, and vasospasm, as well
as the management outcome are presented.

Conclusion: The outcome for these patients compares favor-
ably with results currently reported from larger institutions.

P-105

Polycystic Kidney Disease Associated With Asymptomatic
Choroid Plexus Cysts

J.N. Scorr, G. KLEIN, C.H. DykE (Calgary, Alberta)

Background: Patients with polycystic kidney disease tend to
have other congenital anomalies, including intracerebral berry
aneurysms and asymptomatic extrarenal cysts within the liver,
spleen, pancreas, and lungs. There are no reports of polycystic
kidney disease associated with cysts of the choroid plexus.

Methods: Case study.

Results: A 64-year-old woman with polycystic kidney disease
and asymptomatic hepatic cysts was seen in the Stroke Prevention
Clinic in Calgary, Alberta for risk assessment. The patient had
mild hypertension and a first-degree relative with polycystic kid-
ney disease, who died of complications from subarachnoid hem-
orrhage caused by cerebral aneurysm. In our patient, while no
aneurysm was seen, the diagnosis of numerous bilateral choroid
plexus cysts was made by magnetic resonance imaging (MRI).

Conclusion: We describe a patient with polycystic kidney
disease and multiple cysts of the choroid plexus, and suggest
that an as yet unreported association may exist between these
two conditions.

P-106

Cerebral Venous Thrombosis: a Series of Eight Cases

S. MECKLING, O. SUCHOWERSKY, T. FEASBY, K. HOYTE, W.
MurpHY (Calgary, Alberta)

Background: In the past, cerebral venous thrombosis (CVT)
was considered to be rare; treatment remains controversial. We
recently reviewed our experience in this condition.

Methods: Eight cases of CVT were seen in the 2 major teach-
ing hospitals in Calgary over the past 18 month period. Cases
were reviewed with respect to clinical information and treatment
outcome.

Results: Of the eight cases, 7 were female and 1 was male. Age
range: 15 - 50 yrs. Clinical presentation: severe headache (8pts),
seizures (5 pts), focal neurological signs (4 pts). One patient had
headache symptoms indistinguishable from migraine; one patient
presented with symptoms of subarachnoid hemorrhage. Diagnosis
was made on CT scan in only 3 patients. MRI and/or angiography
was required in the rest. Etiological associations: oral contracep-
tion (3 pts), post-partum (2 pts), intra-partum (1 pt), postsurgical (1
pt), protein C deficiency (1 pt). One patient, who had a large asso-
ciated hemorrhage, died. Treatment in most consisted of 10 days
of IV heparin, followed by 3 - 6 months of coumadin.

P-107

Fibrinogen as a Marker of High Grade Carotid Stenosis and
Cerebrovascular Events

L. ViEIRA, C. WoLFsoN, R.CoTE (Montreal,Quebec)
Background: A simple clinical test to determine which
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patients with asymptomatic carotid disease are at increased risk
for cerebrovascular events, could improve stroke prevention.

Objective: To measure levels of serum fibrinogen in patients
with asymptomatic carotid disease and assess if they correlate
with degree of stenosis and occurrence of events.

Methods: Prospective study of patients referred for asymp-
tomatic carotid bruits or stenosis and age-matched controls.
Blood was drawn for serum fibrinogen and carotid stenosis was
measured by ultrasonography. Patients were followed for the
occurrence of vascular events including stroke, transient
ischemic attack, myocardial infarction, or vascular death.

Results: 144 patients and 59 controls were entered into the
study. The average age was 68.1 years. The average length of
followup was 21.7 months (range 1-37m). Serum fibrinogen
level was significantly higher (3.26 g/L, p=0.006) in patients
with stenosis 250% than those with lower degrees of stenosis or
controls. More vascular events occurred in patients with 250%
carotid stenosis and higher fibrinogen levels than in those with
<50% stenosis (p<0.05).

Conclusions: Serum fibrinogen is a simple clinical test which
can identify patients with asymptomatic bruits and potentially
high grade carotid stenosis with increased risk for cerebrovascu-
lar events.

P-108

Mechanical Prosthetic Cardiac Valve Fragments Causing
Cerebral Emboli - Case Report.

D.M. WINGERCHUK AND J.R. FULGHAM (Rochester, Minnesota)

Background: Emboli from mechanical prosthetic cardiac
valves are usually platelet-fibrin thrombi, however, at least one
case of cerebral embolization of actual valve fragments has been
reported. Metal strut fracture and peripheral embolization have
been documented with Bjork-Shiley prostheses. We report the
magnetic resonance (MR) imaging appearance of mulitiple cere-
bral emboli from metallic cardiac valve fragments.

Methods: Case report.

Results: A 35 year-old female developed Streptococcus viri-
dans prosthetic valve endocarditis. She had congenital aortic
stenosis requiring multiple operations, including implantation of
a Bjork-Shiley aortic prosthesis at age 20 and Medtronics-Hall
aortic and mitral valves at age 24. Neurologic examination was
normal. MR imaging of the brain with T1- and T2 weighted,
spin density, and T2-gradient echo sequences revealed multiple
circular signal voids in all vascular territories. The lesions had
regular, hyperintense borders and no gadolinium enhancement.
MR angiography revealed 2 unrelated mycotic aneurysms.
MR scans 11 and 42 days later were unchanged. She later died
of cardiac failure; an autopsy was refused.

Conclusions: The multifocal MR imaging abnormalities are
most consistent with ferromagnetic artifact, likely due to asymp-
tomatic metallic emboli in a patient with a prior Bjork-Shiley
prosthetic valve. This is the first report describing the MR
appearance of this embolic complication.
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P-109

A Prospective Study of Crossed Cerebellar Diaschisis in
Hemispheric Stroke

D.J. GLAaDSTONE, S.E. BLack, L. EHRLICH, C. CALDWELL,
F. LEiBovITCH, C. SZEKELY (North York,Ontario)

Background: Although crossed cerebellar diaschsis (CCD) is
commonly observed in hemispheric stroke its clinical, anatomi-
cal, and prognostic significance remains controversial and few
studies have followed patients serially.

Methods: 9™Tc-HMPAO SPECT scans were obtained in 244
stroke survivors at three time intervals post-stroke (0-7 days, 8-
60 days, 1 year). CCD was classified by visual analysis as
absent, mild, or severe and compared to lesion localization on
CT. A standarized stroke scale was adminstered acutely at 1
month, 3 months, and | year post-stroke.

Results: CCD was present in 73% (178/244) of patients
acutely: in 100% of those with severe stroke scores, 88% with
moderate scores, and 42% with mild scores. CCD persisted for
up to two months in 79% and at one year in 60%. Acute CCD
correlated with one year stroke score (p<.01). Total stroke
scores were worse in the severe CCD group compared to the
absent CCD group and showed improvement over time.
Interestingly, this same pattern was found for motor but not lan-
guage subscores. Anterior damage (basal ganglia, internal cap-
sule, deep white matter) on CT best predicted CCD (<.01).

Conclusions: Crossed cerebellar diaschisis occurs in the
majority of acute hemispheric stroke patients and correlates with
stroke severity both cross-sectionally and longitudinally.
Anatomically, it is associated with disruption of primarily fron-
to-ponto-cerebellar connections.

P-110

Antithrombotics and Brain Attack: Review of 90 Patients
with Acute Ischaemic Stroke at Kingston General Hospital

D.B. MacponaLD, FJ. Espinosa (Kingston, Ontario)

Background: The main aim of this study was to document
the current acute management of stroke patients at the Kingston
General Hospital (KGH) and to determine the need and poten-
tial for new innovations in therapy.

Methods: The charts of 90 stroke patients treated acutely at
KGH were reviewed with attention to presentation, time param-
eters in management, diagnostic tools, and outcome.

Results: The patients presented with a variety of symptoms,
histories and clinical pictures as is expected for stroke victims.
Half of stroke patients seen at KGH have been transferred from
a community hospital. Forty-three percent of the patients arrived
at KGH within 4 h of stroke onset, but only 13% of patients
were imaged with Computed Tomography (CT) within 4 h of
stroke onset. Forty-four percent of patients required continuing
chronic care and an additional 34% required in hospital rehabili-
tation. Antithrombotic therapeutics include antiplatelet therapy,
anticoagulation, or supportive therapy alone. Six percent of
patients treated with antiplatelets, 61% of those anticoagulated,
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and 42% of those who received supportive therapy alone had
poor outcomes (chronic care, or death). Included is a case report
of a thirty-six year old woman who arrived within 4 h and was
treated with local intra-arterial thrombolytics, an aggressive
option to current antithrombotic therapy.

Conclusions: More urgent stroke management and decreased
delay to CT imaging could make trials of aggressive acute
stroke therapies feasible at KGH.

EPILEPSY

P-111

Intraventricular Recording During and After Stereotactic
Amygdalohippocampectomy

W.T. BLUME, A.G. PARRENT, M.KAIBARA (London, Ontario)

Background: Whether interictal electrocorticogram spikes
correlate with seizure outcome has always been doubted and a
recent study in our centre (Kanazawa et al, 1995) found no corre-
lation between interictal electrocorticogram spikes in outcome.

Method: During sequential lesions at stereotactic
amygdalohippocampectomy, mesial temporal spikes and
seizures were recorded using a 5 contact intraventricular (IV)
strip electrode inserted through an occipital burrhole.

Results: Although interictal spikes decreased by 65 to 86% in
4 of the 10 patients, little to no alteration in spike quantity
occurred in the remainder despite sequential radiofrequency
lesions of the amygdala and hippocampus constituting the pro-
cedure. This contrasts with a 90% or greater seizure reduction in
9 of 14 patients.

Conclusion: Interictal temporal electrocortical spikes,
whether recorded on the temporal convexity (Kanazawa et al,
1995) or from the mesial aspect of the temporal lobe, from our
intraventricular recordings, do not correlate with seizure out-
come. Although interictal EEG spikes correlate well with side of
principal epileptogenesis (Blume et al, 1993) no quantitative
relationship between spikes and seizure outcome was demon-
strated in this study. This suggests that temporal epileptogenesis
operates in parallel, not series circuits.

P-112

Electrographic Changes at Ictal Onset in Subdurally
Recorded Temporal Seizures Demonstrated by Frequency
Analysis

J.F. LEmiEuX, W.T. BLUME, M. KaiBarA (London, Ontario)

Background: We studied the progressive frequency changes
as the seizure begins and early in its course comparing involved
and non-involved electrode positions.

Method: Clinically typical seizures were recorded by subdural
strip electrodes, digitised at 200 Hertz, stored through a teleme-
try system, and visually assessed offline to distinguish involved
and non-involved electrode positions. Frequency analysis was
performed by FFT to display frequency modifications over time.

Results: More simultaneously occurring frequencies
appeared in electrodes of origin than in uninvolved areas and the
alterations of such frequencies were more numerous in such
electrodes than those of later or non-involvement. Although
there were several shared morphologies of frequency change
between electrodes of onset with those of later involvement,
there were more frequent oscillations between greater and lesser
frequency complexity in seizure onset electrodes.

Conclusion: Recording electrodes detect alterations in multi-
ple neuronal aggregates. The greater complexity and fluctuation
of frequency in areas of seizure onset likely represent successive
engagement of additional neuronal pools whose activity gradu-
ally becomes more synchronous (lower complexity) before addi-
tional neuronal pools are involved.

P-113

A Retrospective Study of Lamotrigine Long-term Safety and
Efficacy in Adult Patients with Uncontrolled Generalized
and Partial Epilepsies

F. ANDERMANN (Montreal, Quebec), J. BRuNI (Toronto, Ontario),
A. GUBERMAN (Ottawa, Ontario) on behalf of The Canadian
Lamictal EDRP Study Group

Background: Lamotrigine is an anti-epileptic drug with
proven clinical efficacy as add-on therapy in patients with
uncontrolled generalized and partial epilepsies.

Methods: An open-label retrospective study was conducted
to collect long-term safety and efficacy data from the medical
records of patients treated with Lamotrigine through the
Canadian Emergency Drug Release Program, from December
1991 to November 21, 1994. The study included 624 patients
and data collected from the 311 adult patients are reviewed.

Results: A total of 32.5% of the adult patients with a single
seizure type experienced a 250% reduction in seizures. In
patients with multiple seizure types, at least one seizure type
was improved (250% reduction in seizures) for 62.3% of the
patients and all seizure types were improved for 40.6% of the
patients. Complete control was obtained in 7.4% of patients.
The mean total daily dosage of Lamotrigine was 255+155mg at
the final visit.

Conclusions: There were no notable differences in the safety
and efficacy data collected in this long-term study compared to
the results from previous clinical trials with 2 to 3 months of
therapy. Lamotrigine is an effective and safe drug used in a clin-
ical setting for intractable seizures of various types in adults.

P-114

Neurontin Evaluation in Clinical Practice

J. BRuNI, The Neon Study Group (Toronto, Ontario)

Gabapentin (Neurontin®) is indicated as adjunctive therapy
in patients with partial seizures. The safety and efficacy of
gabapentin has been established in controlled trials in patients
with partial seizures refractory to various combinations of stan-
dard antiepileptic drug therapy, representing some of the most
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difficult to treat patients. The present study describes the use of
gabapentin as the first add-on AED when traditional monothera-
py agents fail. 130 adult patients whose complex partial seizures
(with or without secondary generalization) were uncontrolled on
only carbamazepine, or phenytoin, or both, were entered into a
5-month, open label multicenter trial (35 sites). Gabapentin was
titrated to 1200 mg/day over a 10-day period, and maintained at
this dose for | month. If adequate seizure control was not
obtained, gabapentin was titrated to an effective tolerable dose
(maximum 2400 mg/day) over the remaining 4 months of study.
The study was conducted under conditions that closely matched
actual clinical practice. Other than gabapentin therapy, investi-
gators were requested to follow their usual course of patient
management. Patient demographics were as follows: 65% were
female, 35% were male; the mean age was 41.5 yr; the median
duration of epilepsy was 19.5 yr; and etiologies were as follows:
unknown in 48%, infection in 10%, congenital and head trauma
in 9%, birth complications in 7%, and of other origin in 17%.
Median seizure frequency at baseline was 3.0 seizures per
month (range, | to 4). Preliminary results from completed
patients suggest that gabapentin is well tolerated and is an effec-
tive first add-on antiepileptic agent. Final analysis of efficacy,
safety, tolerability and effect on quality of life will be presented.

P-115

Elevated Ethanolamine Levels Due to Vigabatrin (Sabril®)

J. DooLEY, K. GOrDON, K. DOOLEY, (Halifax, Nova Scotia)

Background: Elevated ethanolamine levels on quantitative
amino acid analysis are considered a marker for neurological
dysfunction in children. We present 2 children who were found
to have markedly elevated ethanolamine levels caused by con-
comitant vigabatrin therapy.

Cuses: Patient | was a 29 month old girl who presented at 4
months of age with infantile spasms. She was treated with viga-
batrin and on amino acid analysis her ethanolamine level was
10,809 mmol/mo! creatinine (N=966). As she was on vigabatrin
monotherapy, an amino acid analysis of a solution of vigabatrin
was undertaken using a Beckman B6300 amino acid analyzer.
Samples of the vigabatrin chromatographs showed ethanolamine
peaks identical to those obtained from the patient’s serum.
Patient 2 was a 14 month old whose parents described both gen-
eralized tonic-clonic and simple partial seizures. Investigations,
while taking vigabatrin, included a quantitative amino acid anal-
ysis which demonstrated an ethanolamine level of 1386
mmol/mol creatinine (N=9-66). Video EEG monitoring showed
that her abnormal episodes were not seizures and she was
weaned from her vigabatrin. Repeat amino acid analysis, when
off medication, showed an ethanolamine level of <9 mmol/mol
creatinine.

Conclusions: 1t is important to be aware that children who
are taking vigabatrin may have spurious elevations of
ethanolamine on amino acid analysis.
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P-116

Progressive Irreversible Ataxia After Long Term Phenytoin
Therapy

R. BENABOU, S. CARPENTER, F. ANDERMANN, F. DUBEAU, A.
SHERWIN (Montreal, Quebec)

Background: Ataxia due to phenytoin intoxication is usually
reversible and well known. Progressive ataxia after several
decades of treatment in the absence of toxicity has not been
emphasized.

Methods: Two patients with progressive ataxia, without alter-
native explanation, after searching investigation, are presented,
including autopsy findings in one.

Results: Ataxia developed de novo in two elderly males with
mild generalized epilepsy. They had received phenytoin for over
three decades. At onset of ataxia, doses and levels were low.
They improved slightly when the medication was replaced but
remained ataxic though able to walk alone. One patient died due
to complications of non malignant esophageal obstruction. He
had cerebellar cortical atrophy.

Conclusions: Progressive ataxia unrelated to currently high
levels may occur in patients receiving long term phenytoin treat-
ment. Unlike that found in acute toxicity, this type of ataxia is
permanent.

P-117

Outcome of Surgical Management in Childhood Adolescent
Epilepsy

D. KEENE, I. Loy-ENGLISH, M. HIGGINS, E. VENTUREYRA
(Ottawa, Ontario)

Objective: To assess the role of surgical intervention in the
treatment of children and adolescents with epilepsy.

Method: This was a retrospective study done at the
Children’s Hospital of Eastern Ontario of patients who through
the years of 1981 and 1994 had received surgical intervention
for the management of their epilepsy. Consisted of a retrospec-
tive chart review for historical data. The present clinical status
was obtained by structured telephone interview. Quality of life
measurement was obtained via telephone using QOLIE.

Resulr: 66 patients were included in this review (41 females,
25 males). Age of onset of seizures was 5.1+4.4 years. Surgical
intervention was done at 12.0+4.8 years of age. Follow-up inter-
val post surgery was 7.63+3.9 years. Area of resection was tem-
poral lobe in 42 patients; frontal lobe7; parietal lobe-S; fronto-
temporal-2; hemispherectomy - 4; multilobal - 4; corpus
collosum section - 2. At 2 years follow-up 41 patients had Engel
1 status (47%); 7 patients engel 2 (10.6%); 10 patients Engel 3
(15.2%); Engel 4, 16 patients (24.2%). Quality of life measure-
ments were highest in Engel 1 and lowest Engel 4.
Complications were rare consisting of transient deficits. No
deaths reported.

Conclusion: Surgery should be considered in children and
adolescents with epilepsy and children with structural lesions or
drug resistant seizures.
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P-118

An Outcome Study of Epilepsy Surgery at The University of
Calgary Medical Centre: 94 Consecutive Cases of Temporal
Lobe Resections

B.S. CHaN, M.A. LEE, FE. LEBLANC (Calgary, Alberta)

Background: Thirty percent of epileptic patients suffer
intractable seizures despite appropriate regimes of drug therapy.
One-third of these patients could benefit from cortical resection,
with best outcome reported in temporal lobe resection. At pre-
sent, surgery is offered to approximately 10% of eligible candi-
dates.

Methods: Ninety-four temporal lobe resections were per-
formed at the U.C.M.C. between 1981 and 1994. Outcome of
the patients was categorized using Engel’s classification, and
was correlated with gender, age of onset of epilepsy and the use
of various pre-operative studies and intra-operative techniques.

Results: Our study shows that the current success rate of tem-
poral lobe resections performed at the U.C.M.C. is close to 90%
at one year postoperation. Moreover, 90% of these patients main-
tain a seizure-free or rare seizure status. An improvement in the
outcome of temporal lobe resection has occurred since 1986.
This improvement was shown to be related to the availability of
EEG telemetry and MRI confirmation of structural abnormality.

Conclusion: This study validates the surgical treatment of
temporal lobe epilepsy offered at the U.C.M.C. and supports the
recommendation that more candidates who qualify, be offered a
surgical treatment of their intractable epilepsy.

P-119

N9: Paediatric Developmental and Normative Data

L.J. MACMILLAN, J.E. SHAW, M.J. TAYLOR (Toronto, Ontario)

Detecting abnormalities of the peripheral nervous system,
whether they be subtle or profound, is critical to accurately inter-
pret somatosensory evoked potentials (SEPs). Recording the
propagated volley passing through the brachial plexus is standard
when recording clinical SEPs to median nerve stimulation and
there are well established normative values for this in the adult lit-
erature. Recordings from 90 children (4 months to 18 yrs divided
in 9 age groups), in response to unilateral median nerve stimula-
tion, were obtained over the ipsilateral clavicle referenced to the
opposite clavicle. The eliciting stimuli were electrical pulses of
0.2 msec presented transcutaneously over the median nerve at the
wrist at a rate of 4.1/sec at intensities that produced a twitch of
thumb and/or finger. The bandpass used was 30-3k Hz with 50
pV sensitivity setting. The sweep was 50 msec and at least 2
recordings of 200 artefact-free trials were averaged. Fewer trials
are almost always needed due to the larger potentials found in
children and their naturally less tense state. Impedances were
always below 2 k€. N9 latencies, like the cervical components,
change with limb growth and myelination. The latencies ranged
from 5.1 ms in the youngest age group (4-8 mos) to 9.8 ms in the
oldest group (16-18 yrs). A curious bifid morphology in the infant
and toddler age groups was a consistent finding probably due to

varying rates of maturation of different fibres. Given the variables
of maturation and arm length, age and size matched normative
data need to be established if one is going to test children.

P-120

The Management of Childhood Seizures by Family
Physicians in Southwestern Ontario: Implications for
Epidemiologic Studies

K.N. SPEECHLEY, S.D. LEVIN, S. WiEBE, W.T. BLUME (London,
Ontario)

Background: There have been no studies of the incidence of
childhood seizures in Canada. It is important to identify a
representative cohort with newly diagnosed epilepsies to esti-
mate incidence and evaluate patients’ quality of life. Case ascer-
tainment through paediatricians and neurologists would be a
valid method if family physicians refer all new cases of child-
hood epilepsy.

Methods: A random sample of family physicians practising
in Southwestern Ontario participated in a mailed survey to
determine if they refer children with seizures to specialists. Case
histories describing seven types of childhood seizures were pre-
sented to physicians with instructions to respond whether they
would: investigate/manage without referral; refer to a specialist
only if problems occurred; or refer to a specialist always.

Results: 184/215 family physicians (86%) returned complet-
ed surveys. Only 1.6% (95% CI 1.58-1.62) would not refer a
child in status epilepticus, and 0.5% (95% CI 0.47-0.53) would
not refer a child with worsening partial epilepsy or a child with
neonatal seizures. Only 5.4% (95% CI 5.37-5.43) and 6.0%
(95% CI 5.97-6.03), respectively, would not refer a neurologi-
cally normal child with a first, brief generalized clonic seizure
or with absence epilepsy. In contrast, only 13.6% (95% CI
13.55-13.65) would always refer a child with a febrile seizure,
while 40.2% (95% Cl1 40.13-40.27) would not refer this patient
and 46.2% (95% CI 46.13-46.27) would refer only if problems
occurred. '

Conclusions: Surveying paediatricians and neurologists is a
valid method for recruiting a representative population-based
cohort of recently diagnosed patients for epidemiologic studies
of childhood epilepsy.

P-121

Children’s Perception of Their Epilepsy: First Stage in the
Development of a Disease-Specific Quality of Life
Instrument.

G.M. RONEN, P. ROSENBAUM, M. Law, D. STREINER, (Hamilton,
Ontario)

Background: We lack knowledge about how children perceive
their epilepsy. This report describes a research process with chil-
dren with epilepsy which identified their burdens and concerns as
background for developing a measure of quality of life.

Methods: 21 children with active epilepsy and no other major
morbidity ages 6-10 in 5 groups, and parents in 9 groups, partic-
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ipated. The focus groups were each led by 2 moderators who
facilitated the dialogue along preset questions and activities.
Discussions were audiotaped and transcribed. A procedure of
Text Coding was used for analysis and then validated with the
original participants.

Results: We identified epilepsy-related quality of life items
and domains for the new measure. Not all parents detected their
children’s concerns or appreciated the magnitude of their bur-
dens. The analysis pinpointed emerging themes which deepen
our understanding of the participants’ perceptions.

Conclusions: School-aged children are as comfortable with
focus groups as adults. Their perceptions are distinct, illustrating
potential limitations with proxy accounts. The findings demon-
strate the essential initial procedures in designing disease-spe-
cific quality of life instruments in childhood disorders.

P-122

Cryptogenic Temporal Lobe Epilepsy: Early Course and
Intractability

R. AHMAD , M. SuNDARAM (Jackson, Mississippi)

Background: Information on the early course in intractable
temporal lobe epilepsy (TLE) is not available and was examined
in this study.

Methods: Consecutive patients with partial seizures with
temporal lobe epileptiform discharges and normal neurological
examination seen in our clinics between Oct.94 and Dec.95
were studied. Patients with progressive neurological disorder or
significant head injury were excluded. Seizure details were
obtained from the patient as well as at least one parent.

Results: Cohort included 39 patients (males - 9 , females -
30) with mean age of 34 years(range: 19 to 60 years). Seizure
onset ranged from infancy to 59 years (mean: 17 years). Follow
up from seizure onset was 19 years (range :1 to 60 years).
Seizures were intractable (at least 6 seizures per year for the last
4 years in spite of 3 or more anticonvulsants in adequate doses)
in 35 patients and well controlled in 4.

Seizure frequency in the first 4 years of the disease was
already high(at least 6 attacks per year)in 33 of 35 currently
intractable patients. Febrile seizures (9 of 39} and family history
of seizures among first degree relatives (13 of 39) were the only
risk factors identified.

Conclusion: Seizure frequency in the early years appears
already high in most patients with chronic intractable crypto-
genic TLE . This has implications for treatment strategies.

P-123

Accidental Injury is a Serious Risk in Typical Absence
Epilepsy

E.C. WIRRELL, P.R. CaMFIELD, C.S. CAMFIELD, J.M. DOOLEY,
K.E. GorpoN, (Halifax Nova Scotia)

Background: To determine if young adults with a history of
typical absence epilepsy (AE) in childhood have a greater risk

LE JOURNAL CANADIEN DES SCIENCES NEUROLOGIQUES

of accidental injury than controls with juvenile rheumatoid
arthritis (JRA), and to assess the nature and severity of these
injuries.

Methods: All patients with AE or JRA diagnosed between
1977-85, who were 18 years or older at study onset were identi-
fied from review of paediatric EEG records for the province of
Nova Scotia (AE) or review of the medical records data base at
the only tertiary care paediatric centre for the province (JRA).
59/69 (86%) patients with AE and 61/76 (80%) with JRA partic-
ipated in an interview in 1994-95, assessing nature, severity and
treatment of prior accidental injuries. Patients with AE were fur-
ther questioned about injuries sustained during an absence
seizure.

Results: 16/59 (27%) patients with AE reported accidental
injury during an absence seizure, with the risk of injury being
9% per person-year of absence epilepsy. Most injuries (81%)
occurred during anti-epileptic drug (AED) therapy. Although the
majority of injuries did not require treatment, 2/16 (13%)
required minor treatment and 2/16 (13%) were admitted to hos-
pital. The risk of accidental injury resulting from an absence
seizure in person-years at risk was highest in juvenile myoclonic
epilepsy (45%), moderate in juvenile absence epilepsy (14%)
and lowest in childhood absence epilepsy (3%).

Patients with AE had a greater number of overall accidental
injuries than those with JRA (p<0.04), but these differences
were particularly marked for bicycle (p<0.003) and car acci-
dents (p<0.05) and for mild head injuries (p=0.05).

Conclusions: Accidental injury is common in AE and usually
occurs after AED treatment is started. Injury prevention coun-
selling is indicated both at diagnosis and follow-up. Bicycle acci-
dents pose a special risk and helmet use should be mandatory.

P-124

Coexistence of Hemimegalencephaly and Chronic
Encephalitis

V. Jay, H. OrsuBo, P. HwaNG, H. HOFFMAN, S. BLASER, M.
ZIELENSKA (Toronto, Ontario)

We report the extraordinary association of hemimegalen-
cephaly with chronic encephalitis and cytomegalovirus (CMV)
positivity in a 5-month-old infant with intractable seizures and a
left hemispheric resection. Microscopy revealed a severe neu-
ronal migration disorder (NMD) with fusion of gyri, marked
disarray of neuronal lamination, neuronal gigantism and exten-
sive neuronal heterotopias. Also widespread were microgial
nodules, gliosis and nodular calcifications and some foci of
frank necrosis with calcification. Occasional perivascular and
leptomeningeal lymphocytic infiltrates were present. No viral
inclusions were identifiable. Polymerase chain reaction on mul-
tiple specimens showed unequivocal CMV positivity. In
intrauterine CMV infection, NMDs such as polymicrogyria are
well recognized, but the association of hemimegalencephaly
with CMV infection has not been previously described. Our
finding of chronic encephalitis with CMV positivity and
hemimegalencephaly in the same patient, raises questions about
the role of CMV in the etiopathogenesis of the NMD.
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P-125 Withdrawn

P-126

Epilepsia Partialis Continua as the First Manifestation of
Multiple Sclerosis

D. RIVEST, M. THiBauLT, D. BRUNET, R. DESBIENS, J.P.
BoucHARD (Quebec, Quebec)

Background: Although epilepsy is more common in persons
with multiple sclerosis (MS) than in the general population, it is
seldom the initial symptom of MS. In MS-associated epilepsy,
seizures are of limited duration and respond well to antiepileptic
drugs. We report a patient who presented epilepsia partialis con-
tinua (EPC) as the first manifestation of MS.

Case report: A 30 year old man was admitted with continu-
ous clonic movements of the left foot. His medical history was
unremarkable . The neurological examination was normal.
Cerebral MRI revealed white matter lesions compatible with
MS with a cortico-subcortical plaque in the parasagittal right
frontal lobe. EEG-EMG recordings showed focal periodic
epileptiform discharges in the parasagittal right frontal region
preceding the myoclonic jerks (latency : 100 ms). CSF studies
revealed two oligoclonal bands. EPC was refractory to pheny-
toin and carbamazepine. We observed a slight improvement with
clonazepam and I.V. prednisolone therapy at discharge.

Conclusion: EPC has been associated only exceptionally
with MS. We postulate that an acute demyelinating lesion at this
particular region created a deafferentation of the cortex and sub-
sequently EPC. At one month follow up, the seizures were
greatly reduced suggesting that the prognosis may be better in
EPC when associated with MS than with other causes.

P-127

The Prognosis of Cryptogenic West Syndrome with Normal
MRI

B.L. BANWELL (Toronto, Ontario)

Background: Cryptogenic West Syndrome (WS) is character-
ized by lack of previous brain damage, no known etiology, and
by a normal CT scan. Normal MRI results have not been rou-
tinely required for cryptogenic diagnosis, and little is known of
the prognostic utility of MRI in this population.

Methods: A detailed chart review of 132 patients diagnosed
with WS was performed. Cryptogenic WS occurred in 34 chil-
dren. CT and MRI studies were reviewed in a blinded fashion.

Results: Cognitive development was reported to be normal in
16 children, significant language delay in 7, and 7 children were
non-verbal. 21 children were seizure-free, 6 children have
intractable seizures, 2 have myoclonic jerks, and 5 had insuffi-
cient follow-up. MRI scans were performed in 17 patients.
Normal MRI results were found in 10 cases, 4 of whom are
developmentally normal, 5 are profoundly delayed, and 1 lacks
follow-up data. Of the 7 abnormal MRI scans, 2 showed hetero-
topic grey matter, the remaining 5 scans showed mesial tempo-

ral asymmetry or mild volume loss. Cognitive outcome data is
available for 4 of these patients, 3 are delayed.

Conclusions: We conclude that a normal MRI does not aid in
the prognosis of children with WS as defined by our inclusion cri-
teria. We further suggest that the cognitive outcome, even when
early milestones appear normal, may show significant deficits.
Detailed neuropsychological testing is currently underway.

P-128

Meningioangiomatosis: An Electrophysiological Perspective

S. WiEBg, D. Munoz, J.P. GirviIN, W.T. BLUME, R.S.
McLAcHLAN (London, Ontario)

Background: Meningioangiomatosis (MA) is a benign lesion
affecting cerebral cortex and leptomeninges. It often causes early
onset intractable seizures. Our objective was to identify its clini-
cal, electrographic and laboratory features, and surgical outcome.

Methods: Case identification of pathology records. Analysis
of clinical, ictal, EEG, and imaging features. Retrolective out-
come assessment and telephone contact.

Results: Six patients were identified. Age at seizure onset
and surgery ranged from 8-26 and 10-37 years respectively.
Follow-up ranged from 2-17 years. Location of MA was: 3 tem-
poral, 1 insular, 1 inferior-posterior Rolandic, 1 mesial parietal
occipital. Mesial temporal sclerosis (MTS) occurred in patients
with temporal lobe lesions. Von Hippel Lindau existed in one
patient’s family. One patient presented with lesional haemor-
rhage. Surgical outcome was influenced by extent of resection
and seizure duration. Four/six patients are seizure free, three off
medications. Two/six obtained a significant improvement
(>75%). Pathological diagnoses in early cases included glioblas-
toma multiforme and hamartoma. Electrographic and pathologi-
cal features will be described. MTS and epileptogenesis often
accompany extramesial temporal MA.

Conclusions: Complete resection appears more important for
seizure control than previously appreciated. Neurofibromatosis
is infrequent in this cohort presenting with seizures. MA may be
associated with other phakomatoses.

P-129

Reversible Downbeat Nystagmus due to Lamotrigine
Toxicity

E. TascH, A.L. LAFONTAINE, A. BERNASCONI, T. KIRKHAM, A.
SHERWIN, F. ANDERMANN (Montreal, Quebec)

The most commonly reported adverse experiences with lam-
otrigine are dizziness, headache, nausea, and rash. Rarely
patients complain of blurred vision, diplopia, and ataxia.
Downbeat nystagmus has not been previously reported. The
therapeutic/toxic range of lamotrigine is unestablished.

A 20 year-old woman with idiopathic generalized epilepsy,
taking valproic acid and lamotrigine, developed nausea, vomit-
ing, and truncal ataxia. She also had downbeat nystagmus in pri-
mary position with exacerbation on oblique and downward gaze,
and no nystagmus on upgaze. Daily serum concentrations of

Suppl. 1- 872

https://doi.org/10.1017/50317167100020849 Published online by Cambridge University Press


https://doi.org/10.1017/S0317167100020849

lamotrigine and valproic acid were measured using high perfor-
mance liquid chromatography. With a daily dose of 300 mg of
lamotrigine and 1500 mg of valproic acid the serum levels were
17.1 micrograms per milliliter and 384 micromoles per liter
respectively. Reduction of the lamotrigine dose resulted in reso-
lution of the downbeat nystagmus with levels under 10 micro-
grams per milliliter. MRI of the brain was normal.

Levels of lamotrigine over 10 micrograms per milliliter were
associated with downbeat nystagmus and ataxia which resolved
on reducing the dose. Downbeat nystagmus may occur with sev-
eral different antiepileptic drugs, and lamotrigine can now be
added to the list.

P-130

Landau Kleffner Syndrome: Treatment with Ketogenic Diet

C.L. VoLL, J. YAGER, N. LowRY (Saskatoon, Saskatchewan)

We describe an 8 year old female whose neurological and
language development before onset of illness is well document-
ed, and who, at age 22 months, developed acquired aphasia with
epilepsy and a paroxysmal EEG (Landau-Kleffner syndrome).

At 4 years she was totally unable to communicate through
speech. Her EEG showed frequent bilateral independent tempo-
ral spike and wave discharges becoming almost continuous dur-
ing sleep. She continued to have frequent seizures with recur-
ring episodes of status epilepticus and became increasingly
impaired in communicative skills, despite treatment with corti-
costeroids and many anticonvulsant drug combinations.

Because of worsening seizures, at 7 years, all drugs were dis-
continued. She was placed on a ketogenic diet, according to the
John Hopkins protocol. Since that time, she has remained essen-
tially seizure free (one minor partial seizure after a lapse in diet
6 months after starting the diet). She has shown as well a
marked improvement in behavioral, motor, and particularly lan-
guage function.

Although follow up at this time is limited to only twelve
months, we are very encouraged by her continuing improvement
off all medication. Certainly this suggests that further explo-
ration of the use of this seldom-used treatment for Landau-
Kleffner syndrome is warranted.

P-131

Intractable Cryptogenic Hemispheric Epilepsy

W.T. BLUME (London, Ontario)

Background: Although the principal categories of the
International Classification of Epileptic Seizures and Epilepsies
are partial and generalised, some patients occupy a mid position
between these categories.

Results: Four patients (ages 23-42 years) have had intractable
seizures without associated central nervous system abnormali-
ties beginning at ages 5-15 years. Complex partial, ipsi- and
contra-versive seizures occurred in all. EEGs in each patient
showed hemispheric spike and waves, bisynchronous spike-
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waves, and multifocal spikes, principally in the hemisphere of
spikewaves. Left frontal subdural recording in one showed
widespread spike-waves. MRIs were normal. All patients
remained uncontrolled on two antiepileptic drugs.

Conclusion: Regionally accentuated seizures without demon-
strable lesions may be intractable.

P-132

Persistent Epilepsy from Head Trauma Without Coma

M. SabLER (Halifax, Nova Scotia), W.T. BLUME (London,
Ontario), F. ANDERMANN (Montreal, Quebec)

Background: High risk factors for the development of late
post-traumatic epilepsy include penetrating missile brain injury,
early seizures, depressed skull fracture, Glasgow Coma Scale <
10, intracerebral hematoma, and epi/subdural hematoma. We
describe 4 patients with persistent seizures developing within
months of head trauma without the usual risk factors for late
post-traumatic epilepsy.

Results: Male = |; female = 3. Age at time of trauma = 9-25
years. Followup since trauma = 9-36 years. Patient | fell back-
wards hitting his occiput; patient 2 hit her head on a steering
wheel; patient 3 was hit by a baseball bat; patient 4 fell off a
horse. None were unconscious; 1/4 sought immediate medical
treatment (dental work only); 1/4 had posttraumatic amnesia (<
2 hours). No patient had “early” seizures. All patients developed
partial complex seizures and secondarily generalized seizures 2-
6 months after trauma. 3/4 had medically resistant seizures. 1/4
has a severe anterograde memory disturbance. All patients had
EEG abnormalities (interictal spikes, focal slowing, recorded
seizures) involving > one temporal lobe. All had CT scans after
epilepsy began; 1/4 had an abnormality (temporal cyst). 1/3 with
MRI had an abnormality (bilateral increased hippocampal signal
and atrophy). 2/3 were rendered seizure free with surgery (still
on medication; followup 6 and 12 years).

Conclusion: Persistent temporal lobe epilepsy may be a result
of head trauma lacking the usual indices of unfavorable prognosis.

P-133

Seizures In CNS Tuberculosis

Z. ARVANITAKIS, E. HERSHFIELD, N. PiLLAY, C. POWER
(Winnipeg, Manitoba)

Objective: To define the clinical profile, risk factors and out-
come of patients with CNS tuberculosis (TB) complicated by
seizures.

Background: Seizures are frequently associated with cerebral
tuberculomas, but not with TB meningitis. However, the clinical
features of seizures associated with CNS tuberculosis have not
been defined.

Methods: A case-control retrospective analysis of adult
patients with CNS tuberculosis, stratified by the presence or
absence of seizures, was performed. Patients were ascertained
from the Tuberculosis Control Services, Manitoba Lung
Association from 1982 to 1995 and were matched for age,
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ethnicity, and CNS-TB (tuberculoma or meningitis) based on
clinical presentation, CSF findings, and neuroimaging.

Results: We identified 24 patients with CNS-TB: TB menin-
gitis [TBM, N=15] and brain tuberculoma [BT, N=9]. 50% of
patients were Aboriginal and 25% were recent immigrants.
Twelve of the twenty-four patients had seizures (TBM, N=6).
Focal seizures were observed in 50% of patients. The develop-
ment of seizures was associated wiht a lower CSF cell count
(p<0.005). All patients with seizures had an abnormal EEG with
focal abnormalities in 65% of patients and epileptiform activity
in 50% of patients. All patients with seizures were treated with
phenytoin without recurrence of seizures. Mortality and morbid-
ity was higher in the seizure group.

Conclusions: The risk of seizures was higher in TB meningi-
tis than previously reported. The occurrence of seizures was
closely associated with EEG abnormalities. Low CSF cell
counts were predictive of seizures complicating CNS tuberculo-
sis.

P-134

Infantile Spasms Secondary to a Thalamic Arteriovenous
Malformation

T. BaLsLEv, M. CorTEz, H. KoLski, H. OTsuBO, S. BLASER
(Toronto, Ontario)

Background: Infantile Spasms (IS) are a clinical response of
the immature brain to CNS insults. IS secondary to a thalamic
arteriovenous malformation (AVM) has not been previously
reported.

Fatient: This term female infant was delivered by a cesarean
section due to breech presentation. No signs of fetal distress
were noticed. She presented with an early right-handed prefer-
ence, rigidity of the left arm, a mild developmental delay and
clusters of extensor spasms at the age of 7 months.

Results: EEG on admission showed hemihypsarrhythmia. CT
and MRI disclosed a volume loss and an AVM in the right thala-
mus. MRA and conventional angiogram demonstrated abnormal
vessels originating from the lateral posterior choroidal arteries.
Good seizure-control was achieved on monotherapy with
nitrazepam. At follow up, a moderate developmental delay was
found.

Conclusion: Infantile spasms can be produced by a unilateral
thalamic AVM in the absence of a structural cortical abnormali-
ty. We hypothesize that a thalamic lesion may influence the ipsi-
lateral cerebral cortex through the thalamo-cortical radiations,
and discuss the findings in the light of the current hypotheses on
the pathogenesis for IS.

P-135

Psychosis in the Presence of Repetitive Electrographic Left
Temporal Lobe Seizures During Stage II Sleep in a Fourteen
Year Old Girl

D.W. Gross, N.J. Lowry, C. Woob (Saskatoon, Sask.)

Background: Psychosis has been described in association
with epilepsy, however, controversy still exists regarding
whether psychosis is more common in temporal lobe epilepsy as
opposed to other types of epilepsy, and whether psychosis, in
epileptics, is more commonly associated with increased or
decreased seizure frequency.

Methods: We present the case of a 14 year old girl who pre-
sented with a second episode of prolonged psychosis, and was
subsequently found to have electrographic seizures.

Results: Electroencephalography (EEG), while the patient
was awake, showed theta slowing with occastonal spikes and
sharp waves, as well as two short electrographic seizures in the
left anterior temporal lobe with no clinical accompaniment.
EEG telemetry demonstrated almost continuous electrographic
seizure activity originating from the left temporal lobe during
stage II sleep. MRI scan was normal. The patient’s symptoms
improved gradually over several weeks, while being treated with
phenytoin and valproic acid, despite little improvement in her
overnight EEG telemetry.

Conclusions: This case demonstrates episodic psychosis in
the presence of left temporal lobe seizures. With the high fre-
quency of electrographic seizure activity at the time of the psy-
chosis, it would be presumed that, in this patient, psychosis was
related to increased frequency of electrographic seizures during
stage 11 sieep.

P-136

Ehlers Danlos Syndrome in a Patient with Congenital
Bilateral Perisylvian Syndrome: Coincidence or Causation

A.L. LAFONTAINE, E. TascH, F. ANDERMANN (Montreal, Quebec)

Congenital bilateral perisylvian syndrome (CBPS) occurs in
patients with congenital facio-pharyngo masticatory diplegia,
epilepsy, mental retardation and congenital limb deformities.
Ehlers-Danlos syndrome (EDS) is a heritable disorder of the
connective tissue characterized by hyperextensible skin, hyper-
mobile joints, fragility, and bruisability.

A 20 year-old woman with intractable epilepsy and an
unusual phenotype consisting of an expressionless face, open
mouth, large lips, marked reduction in tongue movements, and
anarthria was discovered to have bilateral perisylvian polymicr-
ogyria on MRI. She also had joint laxity and skin hyperextensi-
bility clinically typical of EDS type II.

It had been suggested that polymicrogyria is secondary to a
disorder of neuronal migration. The establishment of an intact
basement membrane is essential to neuronal migration. The
basement membrane is formed by the interaction of laminins,
fibronectins, and type IV collagen. Although the molecular
defect in EDS type II is not known, mutations in collagen and
fibronectin have been proposed. We suspect that the association
of these rare congenital disorders are caused by a common
genetic mutation.
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P-137

Effects of Summer Camp on the Quality of Life in Children
with Epilepsy. (CANN)

A. ALLEN, T. MERTINEIT

EXPERIMENTAL THERAPEUTICS

P-138

Expression of Myc and p53 Genes Following Transient
Global Ischemia

L. McGAHAN, G.S. ROBERTSON, A.M. HakiM (Ottawa, Ontario)

Background: The proto-oncogene c-myc and the tumor sup-
pressor gene p53 encode transcriptional regulating factors impli-
cated in apoptosis. The present study examined whether the pro-
tein products of these genes are expressed in neurons that
undergo delayed death following global ischemia.

Methods: Four vessel occlusion was produced in male Wistar
rats by cautery of the vertebral arteries and clamping of the
common carotids for 20 min. Animals were sacrificed 2, 12, 24,
48 and 72 h following recirculation.

Results: Immunohistochemical staining revealed elevated
p53-like immunoreactivity (-LI) in the hippocampus (24-48 h);
as well as vulnerable areas of the amygdala, thalamus, and cor-
tex (12-48 h). At 24 h, there was a significant increase in the
number of p53-LI nuclei in both vulnerable CA; (64 + 4.0) and
more resistant CA, (37 £ 2.6) neurons of the hippocampus
(p<0.01). At 48 h, p53-LI was still elevated in CA; (70 = 7.1,
p<0.01) neurons but had subsided to basal levels in CA; neu-
rons. In contrast, MycLI was selectively elevated in vulnerable
CA | neurons 48-72 h after ischemia.

Conclusions: The close temporal correlation between these
changes in gene expression and the loss of CA| neurons sug-
gests that increases in p53 and Myc levels may contribute to the
delayed death of CA| neurons following global ischemia.
(Supported by London Life and the Heart and Stroke
Foundation of Ontario.)

P-139

Dehydroepiandrosterone (DHEA) Prevents Ischemic
Neuronal Injury

H. L1, P. SUN, A.M. BucHaN (Calgary, Alberta), D. SMALL
(Ottawa, Ontario)

Background: DHEA has been shown to extend life and
improve the deterioration from a number of neurodegenerative
conditions. In addition, it prevents injury from a NMDA induced
excitotoxic lesion.

Methods: Male wistar rats (100 g) were pretreated with an
implanted pellet of DHEA for 12 days at 25 mg/rat (group 1),
50 mg/rat (group 2), and 100 mg/rat (group 3). On day 13 rats
were exposed to normothemic 4 vessel occlusion ischemia for
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10 mins. and were subsequently reperfused for 7 days and then
histologically examined for CA, neuronal injury.

Results: The results demonstrate a neuroprotective response
for DHEA following transient forebrain ischemia. CA| injury
has attenuated.

Conclusions: DHEA may be a useful strategy following early
treatment with either t-PA or an NMDA antagonist as a way of
preserving neurones which with current therapy may have their
cell death postponed rather than protected in the absolute sense.
A 28-day study is currently underway to see if long-term protec-
tion, i.e. not just postponement of injury can be afforded. The
results will be presented. (Funded by HSFO, MRC and HSFA)

P-140

An In Vitro Excitotoxin Assay System Using the Human NT-
2 Teratocarcinoma Cell Line

T.J. SCHRADER, C. HEROUX-METCALF AND I. LANGLOIS (Ottawa,
Ontario)

Background: Following a 1987 outbreak of Amnesic Shellfish
Poisoning in Canada, the need was recognized for an in vitro
assay able to detect and assess excitotoxic food-associated chem-
icals. Retinoic acid induces NT-2 cell differentiation into non-
replicating neuronal cells which are sensitive to glutamate and
kainate, thus providing a potentially useful assay system.

Methods: NT-2 cells are differentiated by incubation in the
presence of 10 pM retinoic acid for 5 weeks. Following differential
harvesting, the cells are seeded into 96-well plates and incubated
in the presence of 20 pM cytosine arabinoside for 1 week followed
by a medium change. After test chemical addition, excitotoxicity is
assessed by microscopic evaluation of phenotypic changes as well
as by increased propidium iodide (PI) fluorescence.

Results: In culture, the differentiated cells form distinct gan-
glia-like formations joined by smooth axon-like projections.
Addition of glutamate agonists causes cell swelling by 30 min-
utes and progressive cell deterioration over 24 hours, resulting
in cell remnants with axons exhibiting extensive striations and
blebbing. PI fluorescence becomes detectable after 4 hours and
increases with time. Concentration/fluorescence profiles have
been generated for L-glu, DL-asp, AMPA, NMDA, kainate,
domoate and L-cys. Most agonists become toxic at SO uM, with
the exceptions of domoate (5 pM) and L-cys (500 uM). The
agonists also differed in the level of PI fluorescence observed
(kainate=domoate=asp>glu>NMDA=AMPA). L-glu and kainate
toxicities can be further distinguished by differential inhibition
using MK801 and DNQX.

Conclusions: The NT-2 cell line provides a ready supply of
differentiated human neuronal cells exhibiting sensitivity to a
wide spectrum of excitotoxins. Excitotoxicity is monitored both
visually and by changes in PI fluorescence, and the assay should
prove useful in toxicological testing programs.

Suppl. 1 - §75

https://doi.org/10.1017/50317167100020849 Published online by Cambridge University Press


https://doi.org/10.1017/S0317167100020849

THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES

P-141

Rational Design of a Neurotrophin Antagonist: In Vitro
Effects and Basis Of Activity

R.J. RioPELLE, G.M. Ross, 1. SHAMOVSKY, D.F. WEAVER
(Kingston, Ontario)

Background: Published data on structure and function of
neurotrophins suggest that these dimeric proteins display dis-
tinct functional domains that interact with receptors and that
confer dimer integrity.

Methods: A 2.3A%rystal solution of the prototypic neu-
rotrophin NGF has been used to design a conformationally con-
strained hybrid peptide homologue of putative functional
domains of this neurotrophin.

Results: The synthetic bicyclic peptide inhibited NGF-medi-
ated neurite growth in vitro with no influence on neuronal sur-
vival in a 24-hour assay. The peptide also inhibited chemical
cross-linking of NGF to its receptors trkA and p75, and blocked
NGF-stimulated trkA phosphorylation. The mechanism of
action of the peptide appears to involve disruption of the dimer
integrity of NGF.

Conclusions: The present observations are the first to demon-
strate the necessity for dimer integrity for NGF function, and
provide a strategy for design of pure antagonists of neu-
rotrophins. A number of potential therapeutic strategies emerge
from these observations (see companion abstract, Riopelle,
Ross, Weaver, Bisby, Fahnestock, Racine).

Supported by the Neuroscience Network, MRC (Canada),
and Allelix Biopharmaceuticals (Mississauga, Ontario).

P-142

A Peptide Homologue of a Neurotrophin Receptor Domain
Potentiates NGF Effects In Vitro

R.J. RIOPELLE, S.M. DosTALER, G.M. Ross, D.F. WEAVER
(Kingston, Ontario)

Background: The common neurotrophin receptor p75 and some
other receptors of the NGF/TNF receptor superfamily contain
amphiphilic motifs in cytoplasmic domains (Myers, S.M,, et al,,
1994. Putative cytoplasmic amphiphilic domains in the nerve growth
factor receptor superfamily Biochem. Biophys. Acta 1196:21-28).

Methods: To analyze the function of the putative amphiphilic
motif of p75 in NGF signalling, we synthesized a peptide homo-
logue, and demonstrated that it adopted predicted structure, and
partitioned into neuronal cells.

Results: In the presence of NGF, the peptide, designated R-3,
enhanced neurite growth, and shifted the NGF dose response for
neurite growth to the left. R-3 had no effect on NGF binding, uptake,
or phosphorylation of the NGF specific receptor trkA. The effects of
R-3 were dependent upon neuronal expression of trkA, and relation-
ships between charged residues within the peptide structure.

Conclusions: Potentiation of the effects of limiting concen-
trations of neurotrophin with small compounds that partition
through the lipid bilayer may have therapeutic implications.

Supported by the Neuroscience Network.

P-143

Small Molecule Mimetics of Glycosaminoglycan Binding
Domains as Antagonists of Dystrophic Neurite Growth

R.J. RIOPELLE, S.M. DOSTALER, A. BORRAJO, G.R.J. THATCHER,
(Kingston, Ontario)

Background: Proteoglycans (PG’s) are complex carbohydrate
containing glycoproteins present on the neuronal cell surface
and in the extraneuronal milieu in the central nervous system
that have been implicated in neurite growth. Since dystrophic
neurite (DN) formation is a prominent correlate of clinical
severity in AD, and since PG’s are involved in neurite growth,
and are found as constituents of DN’s, we have targetted these
complex glycoproteins to develop antagonists that might offer
an opportunity for future therapeutic intervention in AD.

Methods: To mimic binding sites for glycosaminoglycan
(GAG) domains of neuronal PG’s, a series of soluble polyam-
monium (SPA) species were covalently coupled to a naturally
occurring platform in a known regiochemistry.

Results: In solution these compounds inhibited NGF-mediat-
ed neurite growth on poly-D-lysine (PDL), but had no effect on
cell adhesion to this substrate. When immobilized on tissue cul-
ture plastic, these compounds promoted adhesion and neurite
growth approximately inversely proportional to their abilities to
inhibit neurite growth when in solution. The biological proper-
ties of the compounds could not be correlated solely with charge
density provided by the SPA’s, suggesting that innate properties
of, and conformational constraints imposed by the platform, and
the regiochemistry employed, were functionally significant.
That the compounds inhibited neurite growth on, but not adhe-
sion to, PDL suggested specificity for HSPG’s; such specificity
was confirmed for one of the compounds.

Conclusions: These observations with soluble mimics of
GAG-interactive motifs provide insights into the molecular basis
of interactions supporting neuronal adhesion and neurite growth,
and the structural requirements for specificity of function.
(Supported by MRC Canada.)

GENERAL NEUROLOGY

P-144

Tremor in Klinefelter’s Syndromel

A. Kirk (Saskatoon, Saskatchewan)

Background: Several previous observations have suggested
an association between Klinefelter’s syndrome and essential
tremor. Some studies have suggested that the association is coin-
cidental.

Methods: Two young men with Klinefelter’s syndrome and
essential tremor are herein described.

Results: A 2l-year-old man presented with gradually wors-
ening tremor over 7 years. A 27-year-old man presented with
gradually worsening tremor over 4 years. In both patients the
tremor resembled essential tremor and affected the hands sym-
metrically. Both patients had a good response to Propranolol.

Suppl. 1 - §76

https://doi.org/10.1017/50317167100020849 Published online by Cambridge University Press


https://doi.org/10.1017/S0317167100020849

Neither patient had a family history of tremor or other neurolog-
ic disorders.

Conclusions: Patients with Klinefelter’s syndrome may pre-
sent with essential tremor.

P-145

Inhibition of Calmodulin Dependent Cyclic Nucleotide
Phosphodiesterase Isoymes by Deprenyl

R. KakkAR, R.V.S. RaJu, A.H. Rajput AND R.K. SHARMA
(Saskatoon, Saskatchewan)

Background: Calmodulin-dependent cyclic nucleotide phos-
phodiesterase (CaMPDE) is one of the key enzymes involved in
the complex interactions between cyclic nucleotide and Ca2*-
second messenger systems. CaMPDE exists in different
isozymic forms which exhibit distinct molecular and/or catalytic
properties. They are designated according to the tissue origin
and the subunit molecular mass as brain 63kDa, brain 60kDa,
heart and lung CaMPDE isozymes.

Results: The effects of Depreny! (selegiline hydrochloride)
which is believed to be selective inhibitor of monoamine oxi-
dase B, on CaMPDE isozymes was investigated on bovine tis-
sue. Our findings indicate that Deprenyl inhibited brain 60kDa,
heart and lung CaMPDE isozymes. However, the inhibition for
brain 63kDa was observed at only higher concentrations of
Deprenyl. The inhibition of brain 60kDa CaMPDE was over-
come by increasing the concentration of calmodulin suggesting
that Depreny! is calmodulin antagonist.

Conclusion: Therefore, Deprenyl would be a valuable tool in
investigating pathogenesis of Parkinson’s disease.

P-146

Effects of Inhibition of Catechol-O Methyltransferase
(COMT) on the Rates of Uptake (K,) and Reversibility (k)
of 6- fluoro -L-dopa (FDOPA) in the MPTP-primate Model
of Parkinson’s Disease

D.J. DoupEeT, G.Y.L. CHaN, J.E. HOLDEN, T.J. RuTH (Vancouver,
British Columbia), R.J. WYATT (Bethesda, Maryland)

Background and Methods: The extended graphical analysis
combining brain and plasma FDOPA PET data allows the mea-
surement of the striatal uptake rate constant K! and the catabolic
rate constant k' of FD. We examined K' and k' in 6 normal
and 6 unilaterally MPTP-treated rhesus monkeys with and with-
out premedication with the peripheral and central COMT
inhibitor Ro 40-7592 (8mg/kg i.p. 2hrs before FDOPA adminis-
tration) to explore its possible central effects in primates and its
potential as adjunct to levodopa therapy. Each animal received
two 3hr-long FDOPA studies, one in each condition.

Results: In both conditions, K; was significantly decreased
and k. was significantly increased (p. <0.05) in the MPTP-
treated striatum compared to the unlesioned striatum and con-
trols. There was no significant difference between the uptake
rate constants in normal and MPTP-treated animals with and
without premedication with the COMT inhibitor. However, there
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was significant decrease (40%;p<0.003) in the catabolic rate
constant in the MPTP-lesioned striatum with Ro40-7592 pre-
treatment (0.0037 +0.0015 min-1) compared to the MPTP-
lesioned striatum alone (0.0049 +0.0015 min-1).

Conclusions: The increased rate of reversibility k),  in the
parkinsonian animals is in keeping with the hypothesis of com-
pensatory increase in DA turnover in parkinsonism. The
increased F-18 trapping in the striatum observed with pretreat-
ment with Ro 40-7592, may reflect the inhibition of striatal flu-
oro-dopamine metabolism by COMT, thus suggesting that cen-
tral COMT inhibition may provide clinical benefit by preserving
striatal dopamine. These data also suggest that the extended
graphical method is a viable approach to the estimation of the
rate of reversibility of FDOPA trapping in the striatrum over a 3
hour period and that k. as measured with FDOPA PET may be
useful to explore presynaptic compensatory mechanisms.

P-147

Striatal D2 Receptor Upregulation in Levodopa-unrespon-
sive Parkinsonism Striatal D2 Receptor Upregulation in
Levodopa-unresponsive Parkinsonism

R. DE LA FUENTE-FERNANDEZ, A. KISHORE, D.B. CALNE,
B. LEGG (Vancouver, British Columbia), Z.K. WSZOLEK
(Omaha, Nebraska)

Objective: To study the pre and post-synaptic dopaminergic
function in a familial form of levodopa-unresponsive parkinson-
ism.

Background: Pallido-ponto-nigral degeneration (PPND) is an
autosomal dominant form of levodopa-unresponsive parkinson-
ism. Pre-synaptic striatal dopaminergic function has been found
to be reduced by FD PET. The regional distribution of pre-
synaptic dopaminergic dysfunction within the striatum and the
status of dopaminergic receptors in PPND have not been stud-
ied.

Methods: Two levodopa-naive members from the family with
PPND (ages 43 & 45 years, duration of disease 2 years in both)
were studied with ['8F] FD and [''C] Raclopride PET scans. FD
scans were analyzed using a graphical model with plasma input
function to calculate the striatal uptake constant (Ki).
Raclopride scans were analyzed by a target/background ratio.

Results: Both subjects showed severe reduction of fluo-
rodopa uptake in the striatum (caudate 48% and putamen 42%
of normal, both less than 3 SD of normal mean), and an increase
in raclopride binding (caudate 130% and putamen 138% of nor-
mal, both more than 2 SD of normal mean).

Conclusion: (1) Pre-synaptic nigrostriatal dysfunction in
PPND shows a distribution similar to other levodopa-unrespon-
sive parkinsonian syndromes such as PSP and SND with
involvement of both caudate and putamen. (2) The post-synaptic
D2 receptor system is upregulated in both caudate and putamen
in PPND. This is in marked contrast to the reduced raclopride
binding seen in other levodopa unresponsive -parkinsonian syn-
dromes. The levodopa unresponsiveness in PPND is due to fac-
tors distal to the D2 receptors and is probably related to the
pathology in the globus pallidus.
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P-148

Saccadic Error in Balint’s Syndrome: A Quantitative Study

N.TORUN, J.A. SHARPE, J.J.S. BARTON (Toronto, Ontario)

Background: Balint’s syndrome, which is characterized by
optic ataxia, visual inattention, and “psychic paralysis of gaze”
signifies bilateral parietooccipital lesions.

Methods: A 52-year-old patient had Balint’s syndrome, fol-
lowing ischemic lesions shown on MRI. Vision was 20/30 in
both eyes. She had simultanagnosia. She misreached visual tar-
gets but did not have neglect. We recorded her eye movements
using a magnetic search coil technique. Horizontal saccades to
targets that were random in amplitude and duration were record-
ed. Predictable targets were presented in three paradigms: 1) the
gap task, 2) overlap task and 3) target steps without gap or over-
lap. Self-paced saccades between two targets 20 degrees apart
were also recorded.

Results: The mean latency of saccades to targets unpre-
dictable in amplitude and time was prolonged, with poor accura-
cy. Prediction did not improve latency or accuracy. The latency
of the saccades to predictable targets with the central fixation
light on (overlap task) was also prolonged and did not return to
normal with the step or gap task.

Conclusion: The delay of visually-guided saccades in Balint’s
syndrome was distinctive and had no element of genuine spasm
of fixation. Since reflexive visually-guided saccades were also
impaired, the patient had no ocular motor apraxia either.

P-149

Recovery Patterns and Lesion Localization in Sensory
Extinction

P.L. EBeRT, S.E. BLACK, L.LEE (North York, Ontario)

Background: In sensory extinction (SE), the contralesional
stimulus is ignored when right and left sensory fields are simul-
taneously stimulated. Little is known about SE recovery pat-
terns.

Methods: 271 consecutive stroke patients were assessable for
tactile, visual, and auditory SE and hemispatial neglect within
14 days of onset. Patients with SE were recalled at 1,3, and 12
months.

Results: SE was present in 46% of right hemisphere damage
(RHD) and 26% of left hemisphere damage (LHD) subjects. In
RHD with SE, 43% demonstrated single (c.f. 72% in LHD),
42% double (c.f. 25% in LHD), and 15% triple modality extinc-
tion (c.f. 3% in LHD). 80% of RHD and 61% of LHD subjects
with SE also demonstrated hemispatial neglect. Approximately
2/3 of the subjects with SE recovered by 3 months with little
change at | year. Overall, 13% (16/122) RHD subjects had per-
sistent SE at 1 year. CT lesion overlapping indicated that white
matter at the temporo-occipitopartietal junction was critical site
of damage for SE.

Conclusion: SE is more common and frequently multimodal
with RHD. It can be a primary or attentional deficit which
recovers in the majority by 3 months. Its impact on functional

status is relevant for rehabiliation planning and is currently
being analyzed.

P-150

Lesion Localization in Apraxia

S.E. Brack, K.L. BArRBOUR (North York, Ontario), E.A. Roy
(Waterloo, Ontario)

Background: Apraxia, a disorder of skilled movement, is
thought to arise from left frontal and/or parietal damage, but few
studies have examined this in a large consecutive stroke sample
using standardized tasks with explicit scoring criteria.

Methods: We studied gestural pantomime in 116 consecutive
stroke patients with a videotaped, standardized battery.
Admission CT was parallel to the orbitomeatal line allowing
sterotactic localization by the Talairach method.

Results: In the 63 patients (37 right, 26 left) with CT lesions
analyzed to date, 14 of left hemisphere-damaged patients had
severe apraxia. Lesion were overlapped in the 11/14 patients
with postive CT scans on templates from Talairach & Tournoux
stereotactic atlas. The most common overlap site (6/11) was in
the corona radiata deep to the temporal and parietal cortex
involving the long association tracts (superior longitudinal and
frontal occipital fasiculi). In 3/11 overlap also occurred in the
superior temporal, inferior frontal and parietal cortex and under-
lying deep white matter (Brodman areas 22, 40, 44). Non-
apraxic and apraxic right hemisphere-damaged patients showed
no overlap in the above areas.

Conclusions: If confirmed in our full sample, these findings
suggest that integrity of the long association tracts, rather than
cortical regions as traditionally thought, may be critical for nor-
mal praxis.

P-151

Sleep Disturbance Comorbidty in Atypical Facial Pain
(AFP)

D. STIRLING, H. TENENBAUM, M. SHANDLING (Toronto, Ontario)

Background: Patients with AFP have clinical similarities to
patients with Fibromyalgia(FM). While sleep disturbance is an
important feature of chronic, musculoligamentous pain and FM,
this is not clearly documented in AFP. We hypothesized that the
prevalence of sleep disturbance is greater in AFP patients than
in the general population(10%) and will be similar to that
observed in patients with FM(60%).

Methods: We performed a retrospective chart review deter-
mining the prevalence of subjective sleep disturbance symptoms
in patients with AFP, as compared to patients seeking treatment
of chronic migraine, another chronic pain condition.

Results: Using THS criteria, a consecutive chart review was
performed, identifying 20 patients with AFP and 20 patients
with chronic migraine. The presence or absence of sleep distur-
bance complaints was extracted from the chart of each patient.
Results reveal that while only 7/20 patients with migraine
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reported difficulty with sleep, 15/20 patients with AFP reported
sleep difficulties, a 2 fold increase in the prevalence of subjec-
tive sleep disturbance (p<0.02, Fisher’s Exact Test).

Conclusions: The prevalence of AFP-associated sleep diffi-
culties reported, parallels that observed in FM and myofacial
pain (Moldofsky H, 1975; Harness DM 1990). Proposed studies
are underway to document the nature of this sleep disturbance,
and explore the pathophysiologic relationship to AFP.

P-152

Single Photon Emission Computerized Tomography
(SPECT) In Patients with Atypical Facial Pain (AFP): A
Study of Regional Cerebral Blood Flow (rCBF) Using
99mTc.ethyl Cysteinate Dimer (ECD)

D. STIRLING, M. ICHISE, M. SHANDLING (Toronto, Ontario)

Background: Changes in brain metabolism have been
observed using Positron Emission Tomography (PET) in AFP,
and SPECT in chronic pain patients, suggesting thalamic hyper-
activity and focal cortical deficits in the pathophysiology of cen-
tral origin pain syndromes. Depression is also common in
patients with chronic pain, and has been associated with rCBF
global hypoperfusion, with frontal predominance. We wish to
determine if either objective abnormality is present in patients
with AFP using ECD-SPECT imaging.

Methods: Satisfying IHS criteria, 12 consecutive patients
diagnosed with AFP (12F; mean age 39.7 yrs) and screened
with the Beck Depression Inventory(BDI), were imaged with
ECD-SPECT. The rCBF was compared to that of normal con-
trols.

Results: One of 12 patients displayed mild(17), 5/12 moder-
ate(23.8 + 2.4) and 2/12(40 £ 7.1) severe depression on the BDI.
Eleven had normal rCBF and one(BDI of 45) had a global
decrease in rCBF with ECD-SPECT.

Conclusions: These results do not show significant SPECT
abnormalities and despite a high prevalence of depression, the
typical SPECT findings in depression were not seen. This could
imply either absence of central mechanisms in AFP or lack of
sensitivity of ECD-SPECT in this disorder. The clinical utility
of ECD-SPECT in AFP remains uncertain. Further investiga-
tion, such as thalamic rCBF quantitative measurement, may elu-
cidate the pathophysiology of AFP.

P-153

Psychological And Pain Parameters in Atypical Facial Pain
(AFP)

D. STIRLING, M. SHANDLING (Toronto, Ontario)

Background: AFP is a chronic, poorly localized pain, without
neurologic deficits and poorly responsive to treatment. We
hypothesize that patients with AFP, as in other chronic pain syn-
dromes, will demonstrate abnormal psychological parameters.

Methods: Prospectively, 12 consecutive patients, presenting
to a Craniofacial Pain Unit, diagnosed with AFP (12F; mean age
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39.7 yrs), satisfying IHS criteria, completed the Beck
Depression Inventory(BDI) and Short-form McGill Pain
Questionnaire(SF-MPQ).

Results: AFP onset was post dental procedure or facial trau-
ma in 4/12 and spontaneous in 8/12 patients. Neurologic exami-
nations were normal in these patients. Eleven of 12 patients
reported subjective sleep disturbance with frequent arousals and
difficulty falling asleep. One of 12 displayed mild(17), 5/12
moderate(23.8 + 2.4) and 2/12(40 £ 7.1) severe depression on
the BDI with sleep disturbance and “a sense of being punished”
most commonly identified. The SF-MPQ demonstrated high
sensory(18.1 = 5.6) and affective(6.7 + 3.3) scores, suggesting
more intrusive pain than that experienced by historical controls
with post-surgical, labor, musculoskeletal or dental pain. High
SF-MPQ affective scores paralleled high BDI scores but high
SF-MPQ sensory -pain scores did not.

Conclusions: AFP is a chronic, intrusive facial pain and is
associated with subjective sleep disturbance and depression.
Eight of 12 patients with AFP experienced mild to severe
depression, but this did not correlate with the SF-MPQ sensory-
pain scores. Further investigation is proposed to determine the
relationships between sensory-pain perception, affect, subjective
sleep disturbance and determinants of quality of life in these
patients.

P-154

Myofascial Pain Syndromes Associated With Definite
Neurological Diseases

B.M. CHAUDHURI (Montreal, Quebec), P. M. Barton (Calgary,
Alberta)

Background: This poster will discuss four patients with dis-
tinct neurological disorders, e.g. Cerebral Palsy, Charcot Marie
Tooth Disease, and Multiple Sclerosis. All four patients present-
ed with pain conditions which could not be attributed directly to
their primary neurologic disorder or to classical pain generating
sensory/neurological structures, i.e. nerve root, peripheral nerve,
etc.

Methods: Patients were asked to complete a body map of
their pain symptoms. Relevant neurological examinations were
performed to define causative and perpetuating factors and to
rule out deterioration of their present condition or development
of a new neurological disorder. On careful muscle palpation
signs of: tenderness, referred pain with palpation, twitch
responses, etc., were found to be consistent with well defined
myofascial pain syndromes. Treatment was recommended to
address the pain and any perpetuating factors.

Results: 1l treated patients reported major improvements in
their pain complaints.

Conclusion: Myofascial pain syndromes are an often
ignored, yet common occurrence in the normal population. In
the neurologic population where weakness, spasticity and con-
tractures are prevalent, the stage is set for the development of
muscle dysfunction that can cause and /or perpetuate myofascial
pain syndromes. Recognition of these pain conditions facilitates
appropriate multidisciplinary management.
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P-155

Electroencephalogram (EEG) Driven Stimulation (EDS) to
Improve Fibromyalgia Pain Symptoms

B.M. CHAUDHURI (Montreal, Quebec), W. HoLDEN (Edmonton,
Alberta), S. DONALDSON (Calgary, Alberta)

Background: Fibromyalgia is an ill-defined neurological pain
syndrome that affects many in the population. EEG-Driven
Stimulation (EDS) is an advanced form of biofeedback which uses
flashing light as the feedback signal to alleviate some of the symp-
toms related to fibromyalgia. Specifically, it improved: pain, weak-
ness, fatigue and insomnia. Fibromyalgia symptoms are observed
with evoked EEG slowing consisting of high amplitude, high
variability and low frequency brain waves. A computerized system
uses spectral analysis to monitor the EEG patterns The purpose of
our study was to examine the effects of this therapy on fibromyal-
gia patients experiencing pain after minor trauma (i.e. whiplash).

Methods: Twenty-three consenting individuals, fully
informed of this experimental procedure took part in this study.
The sample demographics were mixed. The age range was 17 to
63 years and the mean age was 40 years. Patients had EDS on
average of 25 sessions.

Results: Nine patients showed significant improvement,
eleven showed some improvement and three showed no change
in their symptoms.

Conclusions: EDS showed various degrees of improvement
in twenty of the study patients. The exact mechanism of action
of this interactive light therapy is unknown but certainly war-
rants further study with the success of this first Canadian pre-
liminary trial.

P-156

Migraine with Prolonged Aura in a Dizygotic Twin

ABAYOMI OGUNYEMI (St. John's, Newfoundland)

Background: Studies of the heritability of migraine have pro-
vided little or no information about “migraine with prolonged
aura”. This report describes the clinical characteristics of the
disorder in a dizygotic twin pair who have had recurrent attacks
for 14 years.

Methods: Neurological examination and EEG recording were
obtained in the female twin during a habitual attack.
Neurological assessment was conducted in her twin brother who
suffered from a similar type of migraine.

Results: The female twin had attacks of “migraine with pro-
longed aura” which were more frequent and more intense than
those of her brother. During her attack, the neurological exami-
nation showed homonymous hemianopsia and hemianesthesia
on the right as well as Broca’s aphasia. Simultaneous EEG
revealed diffuse high-amplitude delta slow waves, maximum in
the left frontal-parietal-temporal region.

Conclusion: Genetic influence likely operates in “migraine
with prolonged aura”. The possibility exists that the female hor-
mones may adversely affect the clinical manifestations of the
disorder.

P-157

Migraine-Like Symptoms Triggered By Occipital Lobe
Seizures: Response to Sumatriptan

ABAYOMI OGUNYEMI (St. John’s, Newfoundland), DERMOT
ApAMS (Corner Brook, Newfoundland)

Background: The relationship of ictal and post-ictal cephalic
pain to migraine remains contentious. We hereby report 2
patients whose post-ictal migraine-like symptoms ameliorated in
response to oral Sumatriptan.

Methods: Two patients, a 27 year old woman and 41 year old
man were referred for assessment of migraine of 2 years and 4
years duration, respectively. The man described a recent episode
of “vacant stare” and the woman had sensitivity to bright
colours and light. Neurological examination, visual field testing,
CAT scan, MRI scan, and prolonged EEG recordings were
accomplished for each patient.

Results: The man had a spontaneous seizure with ictal dis-
charge arising from the right occipital lobe. Bilateral occipital
spikes, associated with palinopsia was triggered in the woman
by photic stimulation. Both patients developed post-ictal symp-
toms similar to their migraines. The symptoms subsided follow-
ing treatment with oral Sumatriptan.

Conclusion: Migraine-like symptoms occurring following
occipital lobe seizures may share similar pathophysiological
substrates with idiopathic migraine. Serotonergic mechanisms
may be implicated.

P-158

Chronic Daily Headache in Children

S.S. SESHIA, E. SIGURDSON (Winnipeg, Manitoba)

Chronic daily headache is well recognized as an entity in
adults but not in children. We describe our experience with 9
children with this condition, seen between 1987 and 1995, and
followed for periods of 1 - 84 months (median: 10 months).

At the time of the first visit, their ages ranged from 11 years -
17 years (median 13 years); there were 5 males and 4 females.
The episode had lasted 1 - 36 months (median 6 months).
Severity was often 10/10. Seven had missed a great deal of
school. However, there was a striking contrast between
headache severity and in ability to attend school on the one hand
and facility to do general activities on the other. Either previous-
ly or subsequently, 5 had other headache episodes consistent
with migraine and 4 with tension type. Clear-cut stressors were
identified in three. A family history of migraine was obtained in
4, of tension type in 1 and non specific headache in 1. Possible
response to repetitive DHE, transient in one, occurred in 2/3
children. Almost all interacted with a psychiatrist. The majority
have resumed near normal routines despite either continuous or
episodic headaches. We suggest that chronic daily headache be
recognized as a specific headache disorder by the IHS.
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P-159

Clinical Neurological Sciences on the INTERNET

B.S. JHAWAR, W. Davis (London, Ontario)

Background: Through the World-Wide-Web, the Internet has
become a new media for medical information transfer and com-
munication. Over the past few years, there has been tremendous
expansion of clinically relevant material available about the
Neurosciences on the Web.

Method: Through joint efforts with the University Computing
services, the Department has set up a World-Wide-Web Site rep-
resenting the interests of Clinical Practioners at the University.

Results: The site gives a brief introduction to the Department
and lists its faculty members along with their areas of interest.
In addition, the names of residents and clinical nurse specialists
are also included. A full description of the various residency
programs is provided along with a schedule of weekly rounds
and upcoming speakers. Faculty publications and research areas
of excellence are briefly outlined. From an educational point,
the infrastructure is in place for access to brief tutorials and
Grand Rounds cases. The site also acts as a launch site to other
relevant locations on the Internet. Another important contribu-
tion is the opportunity community physicians have to make
quick and accurate patient referral.

Conclusion: The Internet has become an exciting new
resource for the medical practitioner. The multi-media format
allows both written and graphical representation of unique and
highly specialized areas of knowledge which is particularly rele-
vant to clinical neuroscience. It provides an easy means for edu-
cation of not only other specialists and general physicians, but
also for the patient community. This technology has already
begun to revolutionize the way in which we learn and teach, the
future only holds greater promise.

P-160

Thomas Willis & His Circle of Friends

J. Sibp1Q1 (London, Ontario)

The ‘circle of Willis’ is an anatomical structure well known
to neuroscientists, representing one of numerous discoveries by
Thomas Willis that continue to influence contemporary clinical
practice. Interestingly, personal and professional collaborations
with a diverse group of Oxford colleagues of varying medical
and non-medical backgrounds, was critical in the works of
Willis. Among the friends of Willis who directly or indirectly
contributed to his major achievements can be counted Richard
Lower, Christopher Wren, Robert Boyle, Robert Hooke, and
Thomas Millington. As a result of his circle of friends, Willis
found himself in a milieu of great cross-fertilization of ideas
from anatomy, chemistry, philosophy, architecture, and mathe-
matics. We offer details about Willis’ inner circle, and document
their contributions to his seminal theoretical and experimental
studies that linked anatomical fact with clinical practice.
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P-161

Sir William Osler as an Protagonist of Medical Chirurgical
Neurology

W. FEINDEL (Montreal, Quebec)

Background: The Minutes of the annual meeting in 1879 of
the Canadian Medical Association, in London, Ontario stated:
“On the morning of September the | 1th, Dr. Osler of Montreal,
gave a description of the anatomy of the brain, illustrating his
remark by specimens preserved by Giacomini’s new process”.
These lines exemplify Osler’s life-long interest in the nervous
system and its disorders. The present report documents how he
was also a keen protagonist of the emerging field of neuro-
surgery.

Observations:

1. More than a third of Osler’s bibliography concerns neuro-

logical disorders.

2. Osler supported the early operations for brain tumor by
Rickman Godlee and for epilepsy by Victor Horsley

3. He was mentor to Harvey Cushing, who later became
Osler’s Boswell.

4. He became hero-figure for Wilder Penfield.

5. He knew William Morris, later Lord Nuffield, who funded
Oxford University to establish a Neurosurgical Unit under
Sir Hugh Cairns.

6. Osler induced the Rockefellers to support McGili’s
Medical School which they did in 1920 and again in 1934
when the Montreal Neurological Institute was founded.

Conclusion: Sir William Osler, through his friendship with
neurologists, his encouragement of young neurosurgeons, and
his contributions to neurological knowledge strongly promoted
the development of medical chirurgical neurology as a specialty.

NEUROLOGICAL NURSING - GENERAL

P-162

Landau - Kleffner Syndrome: Strategies from a Nursing and
Technical Perspective. (CANN)

L.J. MAacMILLAN, A. HUNJAN

P-163

CHAT: Community and Hospital Against Trauma. (CANN)
S. Burns, L. GouLp, H. RENSHAW

P-164

The Effectiveness of an Elementary School Based Education

Program on Bicycle Helmet Use in the Community: A City
of London Evaluation. (CANN)

B. O’FARRELL, R. ALDER, T. STEFANITS, P. LANE, K. CARTY
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P-165

Pyrexia: Implementing Research - based Practice in the
Critical Care Setting. (CANN)

J. Cross, J. FULCHER

P-167

Monitoring of Vasospasm in Stroke using Transcranial
Doppler Ultrasonography. (CANN)

N. NEWCOMMON

P-168
Sagittal Venous Thrombosis. (CANN)

M. MICHENKO

P-169

Neuroscience Nursing: An International Experience.
(CANN)

W. BLACKBURN

P-170

Florence Nightingale, Yesterday, Today and Tommorrow.
(CANN)

W.J. KooPmAN, D. THRASHER

P-171

The Stressors Experienced and the Coping Strategies Used
by Nurses while Providing Care to Organ Donors and their
Families. (CANN)

M. HIBBERT

P-172
Discharge Planning: Who, What, Where, When and Why?

C. Cocca, D. THRASHER

P-173

Paediatric Utilization Protocols: An Effective and Efficient
Multidisciplinary Approach to Myelomeningocele Care.

S. LUSCHER, L. PENDERGAST

P-174
A Spinal Cord Assessment Tool for the Staff Nurse.

P. DOYLE-PETTYPIECE, K. PUGH, G. TOMASZEWSKI

P-175

Coiling as a Non-surgical Intervention for Aneurysms.

C. HARTLEY

SURGICAL CEREBROVASCULAR

P-176

Familial Cerebral Aneurysms: Gender Bias for Women

R. LEBLANC (Montreal, Quebec)

Background & Methods: We have evaluated the influence of
gender on the formation and rupture of familial cerebral
aneurysms by studying 30 patients with ruptured cerebral
aneurysms from 14 consecutive families. These patients were
compared to the patients with sporadic aneurysms by the
Cooperative Study.

Results: Eighty percent of familial aneurysms occurred in
women, versus 59% for sporadic aneurysms (p < 0.05, chi? test).
This over-representation of women occurred below the age of 50
years where 78% of patients with familial aneurysms were
women compared to 45% for sporadic aneurysms (p < 0.01, chi?
test). Above this age there was no statistical difference in inci-
dence of familial aneurysms in men or women compared to spo-
radic aneurysms. In women with familial aneurysms, rupture
occurred before the age of 50 in 59%, compared to 31% for spo-
radic aneurysms (p < 0.01, chi? test). In 4 of 5 families 80%,
aneurysms ruptured within 10 years of each other in sisters
(mean 6 years). Multiple aneurysms were equal in both groups
(19%) but multiple familial aneurysms occurred mainly in
women. There was no difference in the site of single cerebral
aneurysms in either group but familial aneurysms in females
occurred at the same site in 5 of 8 families (62%) and in 11 of
17 mother-daughter or sister pairs (65%), compared to 20% for
two randomly selected sporadic aneurysms (p < 0.01).

Conclusions: There is an over-representation of women with
ruptured familial aneurysms compared to sporadic aneurysms.
Familial aneurysms rupture in females predominantly before the
age of 50, and in the same decade and at the same site within
families in the majority of cases. These observations support a
possible genetic etiology for cerebral aneurysms and a possible
hormonal contribution to their rupture.

P-177

The Efficacy of an Abbreviated Course of Nimodipine
Therapy in the Setting of Good-Grade Aneurysmal
Subarachnoid Hemorrhage

B. D. Toyota (Vancouver, British Columbia)

Through prospective clinical trials Nimodipine has been proven
to be a valuable adjunct in the management of aneurysmal subarach-
noid hemorrhage (SAH). At a dose of 60 mg. every four hours for
21 days, patients taking Nimodipine will exhibit a better neurologic
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outcome compared to those not taking the drug. However it has
become common clinical practice to provide ‘good-grade’ aneurysm
patients with an abbreviated course of Nimodipine on the basis of
cost, convenience and avoidance of side-effects. The efficacy of this
practice has not been established. At the University of British
Columbia, Division of Neurosurgery, fifty consecutive patients suf-
fering Hunt and Hess grade I-11I aneurysmal SAH were treated with
an abbreviated course of Nimodipine (range 10 to 15 days) using the
standard dosage schedule (60 mg. every four hours). All patients
were treated with early aneurysm clipping and post-operative hyper-
volemic prophylaxis in addition to the Nimodipine. Patients who
pursued uncomplicated post-operative courses were discharged
within seven to ten days of surgery along with discontinuation of
Nimodipine treatment. None of the fifty patients developed delayed
neurologic complications of any degree following cessation of thera-
py and at three months follow-up assessment.

The literature cites vasospasm rates of 13 to 33 % in those
patients with Hunt and Hess grade I - IIl aneurysmal subarach-
noid hemorrhages who are not treated with Nimodipine. Our
study has shown that ‘good-grade’ patients, who exhibit no
early complications, can safely have their Nimodipine treatment
stopped following 14 days of therapy.

P-178

Retrospective Comparison of Surgical and Guglielmi
Detachable Coil Treatment of Saccular Aneurysms

S.P. LowniE (London, Ontario)

Background: Detachable coil treatment of cerebral
aneurysms has emerged as a potential therapeutic alternative to
standard surgical clipping.

Methods: A retrospective review of all patients undergoing
surgical or Guglielmi detachable coil (GDC) treatment of saccu-
lar intracranial aneurysms by the author from July 1992 to
December 1995.

Results: The surgical group consisted of 122 patients (156
aneurysms); the GDC group 22 patients (23 aneurysms).
Preoperative grade, aneurysm location and size were similarly
distributed between the two groups. Clinical outcomes (all
grades) were 80% excellent/good in the surgical group, 77%
excellent/good in the GDC group. Poor outcome due to the pro-
cedure occurred in 6% of the surgical patients, none of the GDC
patients. Aneurysm occlusion was complete in 80% of surgical
aneurysms, neck remnant 12%, significant residual 3%, and
unknown 5%. Occlusion was complete in 43% of GDC
aneurysms, neck remnant 35%, significant residual 22%. One of
the 24 incompletely clipped aneurysms regrew at 8 months. Of
13 incompletely coiled aneurysms, one rebled and died, one
probably rebled and died, and one regrew and was coiled again.

Conclusions: (1) Surgical clipping and GDC treatment of
cerebral aneurysms were associated with similar overall clinical
outcomes. (2) GDC treatment carried a lower risk of procedure-
related poor clinical outcome. (3) Surgical clipping resulted in a
higher chance of complete aneurysm occlusion and a lower risk
of aneurysm regrowth or rebleeding and death in the event of
incomplete occlusion.
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P-179

Endovascular Treatment of Carotid-Ophthalmic Aneurysms
with Guglielmi Detachable Coils (G.D.C.)

D. Roy, J. RaymonDp, D. VENNE, M.W. BolaNowsKl, G.
L ESPERANCE (Montreal, Quebec)

To evaluate the safety and efficacy of endovascular treatment
of carotid-ophthalmic aneurysms, we did a prospective study of
25 patients (27 aneurysms) treated with G.D.C. coils. Immediate
clinical and anatomical results, complications as well as clinical
and anatomical follow-ups were registered. There were 22
females and 3 males. Age ranged from 29 to 76 years (mean:
52). Clinical presentation was subarachnoid hemorrhage in 9
patients (ruptured group), mass effect in |1 patient and incidental
in 15 patients (non-ruptured group). In the latter group (16
patients with 18 aneuryms), more than 95% obliteration was
obtained in 15 aneuryms (complete in 9) and 70% in | case.
These results were stable on control angiograms. No hemor-
rhage occured in this group. There were 2 failed treatments due
to the width of the aneurysmal neck. Four patients did not have
their 6 month follow-up angiogram. Clinical follow-up range
from 2 to 27 months (mean: 12.3). There was | permanent com-
plication with a minor deficit. In the ruptured group more than
98% obliteration was obtained in 7 cases and 90% in | case.
There was 1 failed treatment. Five patients had an excellent out-
come (GOS I). Three elderly patients died of their hemorrhage
including the operated patient. Follow-up is unavailable in 1
patient. There were no recurrence of hemorrhage with a mean
follow-up of 8.4 months. There were no complications related to
treatment in this group. Embolization with G.D.C. coils appears
to be a safe and efficient alternative to surgery for carotidoph-
thalmic aneurysms.

P-181

Acute Human Histopathologic Study of an Aneurysm
Treated by Guglielmi Detachable Coils - A Case Report

P.J. PORTER, S.A. STIVER, R.A. WILLINSKY, M.C. WALLACE
(Toronto, Ontario)

Background: The advent of the Guglielmi Detachable Coil
(GDC) advanced endovascular therapy as a valuable mode of
aneurysm treatment. Despite encouraging early results, a lack of
knowledge of the time course and completeness of aneurysm
obliteration remains a concern. Histopathologic studies provide
an opportunity to explore the effects of coiling on the aneurysm
sac, neck, and parent vessel-aneurysm interface. Pathologic
studies in animal models have been reported, but there is a
paucity of such studies in humans and no reports on human
histopathology in the acute phase post-coiling.

Methods: We examined the gross and microscopic pathology
of a ruptured 5 mm anterior communicating artery aneurysm in
a patient who died 36 hours following coiling.

Results: Grossly, there was evidence of subarachnoid and
intraparenchymal hemorrhage. Thrombus adherent to the
aneurysm dome externally was dissected away, revealing loops
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of tightly packed coils covered only by an extremely thin adven-
titial layer. Opening the parent vessels revealed a shiny, smooth,
tan-coloured membrane completely covering the aneurysm ori-
fice. Removal of the coils through the dome followed by histo-
chemical staining of sections demonstrated fibrin and thrombus
formation within the aneurysm sac. Across the aneurysm neck
was a continuous, fine, reticular membrane composed of fibrin,
in continuity with the vessel wall and separating the aneurysm
from the parent vessel lumen.

Conclusions: We believe this case demonstrates the early
stages of neointima formation. The observed membrane, togeth-
er with red thrombus in the aneurysm sac, provide histologic
evidence for exclusion of the aneurysm from the circulation. In
our opinion these findings explain the observed early protection
from rebleed provided by coiling. Further studies of the early
histologic changes after aneurysm coiling are critical to advance
our knowledge of the aneurysm-parent vessel interface, and
thereby allow us to predict more accurately the risks of rebleed
and embolic complications.

P-182

Spontaneous Regression of Superior Cerebellar Artery
Aneurysms

R. LEBLANC, G. MOHR (Montreal, Quebec)

Background: Peri-mesencephalic subarachnoid hemorrhage
(SAH) is a recently recognized, relatively common cause of
SAH in the absence of an angiographically demonstrable
aneurysm. The etiology of peri-mesencephalic SAH is
unknown. We report 2 cases that suggest that it may result from
the spontaneous regression of a small distal aneurysm of the
posterior circulation.

Observations: The first case is that of a 42 year old woman
with a Grade I SAH from an angiographically-proven, .5 cm
aneurysm arising 2 cm from the origin of the superior cerebellar
artery (SCA). The aneurysm was no longer seen on follow-up
angiography 10 days and 3 months after the hemorrhage, no
specific treatment having been administered in the interval.

The second case is that of a 72 year old man with a grade [
SAH from an angiographically-proven, .75 cm aneurysm arising
1 cm from the origin of the SCA. The aneurysm was not seen at
surgery 10 days after hemorrhage despite visualization of the
SCA from its origin to its first branching point, nor could it be
seen the following day at angiography.

Conclusions: Angiographically occult cerebral aneurysms
are generally giant in size and thrombosed, presenting not with
SAH but with mass effect, which was not the case in our
patients. Spontaneous regression may have been prompted by
focal vasospasm in our cases. A spontaneously regressed, small,
distal SCA aneurysm may be the pathological substrate of
angiographically occult peri-mesencephalic SAH. Surgery
should be delayed for at least 10 days and angiography repeated
at that time in patients with SAH from a distal SCA aneurysm as
the lesion may spontaneously regress in the interval.

P-183

Simultaneous Aneurysmal Subarachnoid Hemorrhage and
Basilar Artery Dissection: A Case Report

H. BADER, T. ZwiMPFER, M. Zis, B. D. Toyorta (Vancouver,
British Columbia)

Negative angiography in the setting of a clearly identified sub-
arachnoid hemorrhage remains a clinical and therapeutic dilemma
even with the current sophistication of neurodiagnostic technolo-
gy. There are several important causes for a negative angiogram,
and each must each be considered for a given patient. The authors
describe the case of a 60 year-old male who presented with a
coma-producing subarachnoid hemorrhage. The initial 4-vessel
angiogram revealed only a basilar dissection which was presumed
to be the source of hemorrhage. There was no evidence of
aneurysm, arteriovenous malformation, fistula or vasospasm. On
subarachnoid hemorrhage day three a second angiogram was per-
formed with similar findings. A third angiogram was subsequent-
ly performed again showing evidence of a basilar dissection as
well as a mild degree of vasospasm in both A, segments. The
patient suffered a second hemorrhage leaving him moribund.
Life-support was then withdrawn. At autopsy a completely throm-
bosed 8 mm. left carotid artery bifurcation aneurysm was found.
The basilar artery dissection was restricted to the sub-intimal
layer without subarachnoid extension.

This case represents a unique instance of simultaneous
aneurysmal subarachnoid hemorrhage with basilar artery dissec-
tion. Mechanisms for this occurrence will be discussed.
Furthermore it highlights a dangerous cause of a negative
angiogram in the face of a true subarachnoid hemorrhage; that
is, a completely thrombosed aneurysm. The authors discuss the
causes of negative angiography in the setting of true subarach-
noid hemorrhage and propose that magnetic resonance imaging
be an requisite part of the investigation for these patients.

P-184

‘Radial’ Clipping of Broad-based Aneurysm Necks

J. Sippigl, S. LowNIE (London, Ontario)

Background: The conventional surgical treatment of intracra-
nial aneurysms involves the placement of a clip of an appropri-
ate length across the aneurysm neck. In the case of wide necked
aneurysms this is frequently awkward; it is occasionally associ-
ated with post-operative complications due to clip slippage, or
vessel kinking with lumen compromise

Methods: From a series of 35 middle cerebral artery
aneurysms operated on over the past 3 years, three have been
clipped using a radial technique, with the aneurysm neck being
at the epicentre of multiple Sugita clips.

Results: The first patient had undergone clipping of a wide
necked aneurysm in the conventional manner, but hemiparesis
due to arterial branch kinking was discovered post-operatively.
This aneurysm was reclipped using the radial technique, with
relief of the branch kinking. Two other patients with large
aneurysms have been treated using this method.
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Conclusions: This method of clipping may be safer for cer-
tain aneurysms, especially when the integrity of the branching
vessels is threatened by conventional clipping. It may be ideal
for wide-necked MCA aneurysms because the clips can be posi-
tioned vertically, along the axis of the Sylvian fissure, without
fears about clip movement post-operatively.

P-185

Extracranial Internal Carotid Artery Mycotic Aneurysms

J. SipDIQI, S. LownIE (London, Ontario)

Background: Twenty-six verified cases of mycotic
aneurysms of the cervical carotid arteries have been reported in
the English-language literature. Most of these cases have some
known source of infection such as post-operative infection, sep-
ticemia, dental abscess, endocarditis or drug addiction. The
most common pathogen is staphylococcus, and only four cases
attributable to Salmonella have been reported. There are no
reported cases of more than one pathogen in the same patient.

Methods and Results: We report the twenty-seventh verified
case of mycotic aneurysm of the cervical carotid artery, which
presented as an expanding, painful, neck mass associated with
high fever and diarrhoea. The lesion was diagnosed with carotid
ultrasound and cerebral angiogram, and treated initially with
intravenous antibiotics and heparin followed by surgical enda-
neurysmorrhaphy with excellent clinical outcome

Conclusions: To our knowledge, this is the first case in the
literature in which two distinct pathogens were isolated:
salmonella gram negative rods in blood and stool; gram positive
cocci in the aneurysm tissue itself. It is only the fifth case of
salmonella-associated mycotic aneurysm. Our choice of medical
and surgical treatments is discussed.

P-186

Excision of Cerebral Angiomas by the Aid of Cortical
Stimulation, Intraoperative Fluorescein Angiography and
Cortical Blood Flow Measurement: Two Patients with
Follow-up of 28 and 13 Years Respectively

W. FEINDEL (Montreal, Quebec)

Background: Penfield and Elvidge (1938) reported the early
use of cortical stimulation in excision of angiomas located in
vital cortical areas. Intraoperative fluorescein angiography
(Feindel, Hodge and Yamamoto, 1966) was developed to identi-
fy feeding arteries to angiomas, combined with measurement of
cortical blood flow by radioactive tracers to document cerebral
steal and its reversal after arteriovenous shunt obliteration.

Methods: The technique of intra-carotid fluorescein angiog-
raphy (ICFA) (Hodge, Yamamoto and Feindel, 1978) was
applied to define the epicerebral circulation during craniotomy.
Micro regional cortical blood flow was measured by Xenon-133
clearance (Feindel and Yamamoto, 1973).

Observations: Case | - Male, age 30, with left-sided
seizures. Pea-sized angioma located in lower sensory cortex
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with red draining vein, arteriovenous shunt and cerebral steal
shown by ICFA. Excision with retention of blood supply to sen-
sory cortex. Recovery of pre-operative sensory deficit in hand
and seizure-free 28 years later.

Case 2 - Male, age 20, with dysphasic seizure from angioma
located in the left posterior temporal area. With ICFA, identity
and selective clipping of feeding arteries and subsequent exci-
sion. Blood supply to speech area identified and preserved.
Seizure-free with normal speech 13 years later.

Conclusion: The combined techniques of cortical stimula-
tion, fluorescein angiography and blood flow measurement pro-
vide an exact means for obliteration and excision of angiomas
with preservation of blood supply to vital cortex.

P-187

The Classification and Presentation of Intracranial Dural
Arteriovenous Fistulas

M.A. Daviges, K. TERBRUGGE, R. WILLINSKY, M.C. WALLACE
(Toronto, Ontario)

A number of classification schemes for Intracranial Dural
Arteriovenous Fistulas (ICDAVF) based on radiological anato-
my have been published, and claim to predict which lesions will
present in a benign or aggressive fashion. We have tested the
validity of two proposed classification schemes for the first time
in a large single institution study.

A series of 102 ICDAVF in 98 patients assessed at a single
institution was analysed. All patients were classified using two
grading scales: the more descriptive schema of (a) Cognard et al
(Cognard*), and (b) that recently proposed by Borden et al
(Borden*). Intracranial Hemorrhage (ICH), or Non
Hemorrhagic Neurological Deficit (NHND) were considered
aggressive presenting clinical features. A total of 16 ICDAVF
presented with hemorrhage. Eleven of these hemorrhages (69%)
occured in either Anterior Cranial Fossa or Tentorial lesions but
simply reflected the number of higher grade lesions in these
locations. When analysed according to the Borden* classifica-
tion, 0% grade I, 11% grade II, and 48% grade 111 ICDAVF pre-
sented with hemorrhage (p < 0.0001). After exclusion of visual
or cranial nerve deficits clearly related to cavernous sinus
ICDAVF, NHNDs were a feature of presentation in 2% grade I,
28% grade 11, and 31% grade III patients (p < 0.0001). When
combined, an aggressive clinical presentation strongly correlat-
ed with Borden* grade: 2% grade 1, 39% grade II, and 79%
grade III patients (p < 0.0001). A similar correlation with
aggressive presentation was also seen with the Cognard* classi-
fication: 0% grade 1, 7% grade 1IA, 37% grade 11B, 40% grade
IIA+B, 69% grade III, 83% grade IV, 100% grade V. (p <
0.0001).

No location is immune from harbouring lesions capable of an
aggressive presentation. Location itself only raises the index of
suspicion for dangerous venous anatomy in some ICDAVFE, The
configuration of venous anatomy as reflected by both the
Cognard* and Borden* classifications strongly predict ICDAVF
that will present with ICH or NHND.
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P-188

Intracranial Dural Arteriovenous Fistulae with Pial Venous
Drainage: Combined Endovascular Neurosurgical Therapy

D.M. PeLEz, S.P. LownNiE, D. Rosso, A.J. Fox, (London,
Ontario)

Background: Intracranial dural arteriovenous fistulae (AVF’s)
with pial venous drainage are potentially dangerous lesions
which are difficult to treat. We wish to emphasize the utility of a
combined endovascular -neurosurgical approach to their treat-
ment.

Methods: The clinical and radiological records of all patients
who presented to our institution with intracranial dural AVF’s
over the last 5 years were reviewed. In those cases demonstrat-
ing pial venous drainage, details of presentation, imaging fea-
tures, endovascular and surgical therapy and outcome were ana-
lyzed.

Results: We identified 12 patients with these lesions, 7 of
whom presented with subarachnoid hemorrhage. Six patients
were treated with embolization alone. Angiographic cure was
achieved in 4. There was one complication in this group, a sub-
arachnoid hemorrhage following glue injection. Six patients
were treated with embolization followed by surgical ligation of
the pial venous drainage. Angiographic cure was achieved in all
6. There was one complication in this group, a facial nerve palsy
following glue injection.

Conclusion: Endovascular therapy of intracranial dural
AVF’s may be curative but is often complex and carries definite
risks. Neurosurgical ligation of pial draining veins, with pre-
operative embolization when safe, may be a relatively more con-
trolled method to achieve complete cure.

P-189

Stereotactic Radiosurgery versus Observation for
Symptomatic, Surgically Inaccessible Cavernous
Malformations of the Brain - Proposal for a Double Blind,
Randomized, Sham-Controlled Trial

P.J. PORTER, M.C. WALLACE (Toronto, Ontario)

Background: Cavernous malformations (CMs) of the brain
typically become symptomatic at a young age, and have a high
annual risk of causing neurologic deficit or death. If the location
does not permit operative removal, there is currently no proven
effective treatment. Preliminary studies using stereotactic radio-
surgery (SR) for inoperable CMs which had previously hemor-
rhaged have found a marked reduction in rebleeding with
acceptable adverse effects from treatment. However, no con-
trolled trial has been performed.

Methods: Eligible patients with symptomatic, surgically
inaccessible CMs will be recruited from participating neurovas-
cular clinics across North America and randomized to either SR
or a sham procedure. Only one clinician, not involved in subse-
quent care of the patient, will be aware of treatment status.
Patients will be followed for a minimum of 5 years by blinded
clinical assessments, self-administered quality of life (QOL)

questionnaires, and serial MRIs. The required sample size is 186
(93 patients per group) for statistical analysis of primary and
secondary outcomes with 80% power and 5% Type | error rate.
With 10 multidisciplinary groups participating, the estimated
accrual period is three years, making the total trial duration 8
years.

Results: The primary outcome is permanent neurologic mor-
bidity (both hemorrhagic and non-hemorrhagic) and death. The
secondary outcome is temporary morbidity. Exploratory analy-
ses will assess differences in QOL and radiologic changes.
Outcomes will be verified by an independent, blinded adjudica-
tion committee. A Data and Safety Monitoring Committee will
be operational to ensure safe and efficient trial progress.

Conclusions: A randomized controlled trial is required to
definitively answer the question of whether SR improves the
prognosis of patients with symptomatic, inoperable CMs. The
trial proposed herein is feasible and ethically justifiable, and
will provide a solution to this problem which commonly plagues
vascular malformation specialists.

P-190

Hereditary Neurocutaneous Vascular Hamartomas:
Delineation of a Syndrome with Autosomal Dominant
Inheritance

R. LEBLANC, D. MELANSON, R. WILKINSON (Montreal, Quebec)

Background: We report the co-existence of vascular naevi
(haemangiomas and arteriovenous malformation [AVM] of the
skin) with AVMs and venous malformations of the brain in male
siblings from 2 related but nonconsanguineous families.

Methods: The proband, his siblings, parents, aunts, uncles,
and cousins were examined and underwent magnetic resonance
imaging and magnetic resonance angiography, and, when appro-
priate, cerebral angiography.

Results: A father had vascular naevi and a mother an azygous
anterior cerebral artery. No other cutaneous or cerebral vascular
malformations were present in the parents. The two families had
3 children, 2 boys and 1 girl each, aged 9-18 years. All the chil-
dren had vascular naevi and all of the boys had coexisting cere-
bro-vascular malformations: AVMs in 3, a venous malformation
in another. One body had 3 cerebral AVMs. Two boys had a
cerebral haemorrhage and one also had focal motor seizures.
The skin lesions were not those of the Sturge-Weber-Dimitri,
Rendu-Osler-Weber or Wynburn-Mason syndromes.

Discussion: The association of cutaneous and cerebral vascular
malformations was seen only in males in our families but females
with both conditions have also been reported. Our cases suggest
that the association of cerebral and cutaneous vascular hamartomas
constitute a distinct hereditary clinico-pathological entity with auto-
somal dominant inheritance and variable penetrance. The clinical
manifestations of this syndrome are visible, painful vascular naevi,
epilepsy, cerebral haemorrhage and focal neurological deficits.

The male preponderance of patients with the full expression
of the syndrome suggests a possible hormonal influence on the
expression of the gene.
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P-191

Superficial Cerebral Hemosiderosis and Cavernous
Angiomas: A Case Study and Review of the Literature

J. SipDIQI, M. ABDULHAK, G. FERGUSON (London, Ontario)

Background: Superficial cerebral hemosiderosis (SCH) is a rare
disease of the central nervous stem characterized by deposition of
hemosiderin in the leptomeninges, spinal cord and cranial nerves,
commonly presenting with sensorineural deafness, cerebellar atax-
ia and pyramidal signs. This condition may be due to idiopathic
subarachnoid hemorrhage (47%) or some other identifiable source
of bleeding (53%) accompanying dural or vascular pathology.

Methods and Results: We present the case of a 52-year old
male with SCH presenting with sensorineural hearing loss,
dementia, ataxia and pyramidal signs secondary to recurrent
subclinical subarachnoid hemorrhage from multiple congenital
cavernous hemangiomas diagnosed by MRI and confirmed at
autopsy.

Conclusions: This case represents the first case of its kind in
the literature of SCH secondary to recurrent, cavernous heman-
gioma bleeds. The clinical picture, natural history, diagnosis and
therapy are discussed.

P-192

The Presentation and Surgical Management of Intracerebral
Haemorrhage Secondary to Cerebral Amyloid (Congophilic)
Angiopathy

P.A. PaHaPiLL, D.A. Ramsay AND R.F. DEL MAESTRO (London,
Ontario)

Background: Cerebral Amyloid Angiopathy (CAA) is a well-
recognized cause of spontaneous lobar haemorrhage in the
elderly. Because of the aging population, the incidence of intrac-
erebral haemorrhage due to CAA will increase. The treatment of
patients with CAA-related intracerebral haemorrhage is contro-
versial. Some reports recommend non-surgical management
because of the perceived difficulty in controlling intra-operative
haemorrhage and the possiblity of recurrent post-operative
haemorrhage.

Methods: We reviewed our surgical pathology files to identi-
fy cases of histologically confirmed CAA in which the patients
underwent full surgical evacuation of their clots. These were
compared with 60 similar cases in the literature. We also
reviewed the cases of surgical biopsy without evacuation in
patients with CAA.

Results: Two major observations were made. First, over 80%
of patients presented with a single, isolated haemorrhage.
Second, the morbidity and mortality of surgical intervention in
this group of patients was no worse than for intracerebral or
lobar haemorrhage due to other causes.

Conclusions: These findings indicate that the surgical man-
agement of cases of suspected CAA-induced lobar haemorrhage
should be no different than that of haemorrhage due to other
causes.
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P-193

Comparison of Carotid Surgery in Three Toronto Hospitals

L. SMUrRAWSKA, R. MAGGISANO, J. NORRIS (Toronto, Ontario)

Data from recent trials of carotid surgery have emphasised
the importance of minimising complications of carotid angiog-
raphy and endarterectomy (CEA) to maintain a positive risk-
benefit ratio. We compared the CEA results in three Toronto
teaching hospitals between May 92 and June 95.

There were 228 consecutive patients undergoing CEA (hos-
pital A=50 patients, hospital B=50, hospital C=128). 9.6% were
asymptomatic. 69% men, mean age 64+8, 31% women, mean
age 70+9. Total stroke and death rate was 5.7%, minor compli-
cation 11% (including neck hematoma, cardiac failure, pneumo-
nia etc). Mean length of hospital stay was 8+6 days (without
complications 7+5, with complications [2+8). There were no
significant difference in the data between the three hospitals.

Complication rate was considerably higher than published
data, possibly reflecting the bias of clinical trials compared to
standard hospital practice.

P-194

Analysis of Airway Volume Following Carotid
Endarterectomy (CEA) Using CT Scans

E.T. KiriakorPOULOS, F.J. CARMICHAEL, G.P. McGUIRE,
S. CroFTS, M.C. WALLACE, W. MONTANERA (Toronto, Ontario)

Purpose: To prospectively study airway dimensions in CEA
patients pre and post operatively.

Methods: The study included 19 patients. Axial CT slices
were performed through the neck and extended from the base of
the tongue to immediately below the cricoid cartilage. AP and
transverse diameters of the airway were measured at 3 points
(hyoid bone, arytenoid, cricoid). Edema was categorized as uni-
lateral or bilateral. CT data were transferred to a workstation for
3D reconstruction and airway volume assessment.

Results: CT scan demonstrated swelling in all patients. Five
patients had clinical evidence of airway obstruction and the pres-
ence of a hematoma on CT and were intubated postoperatively.
3D reconstruction of the neck from CT scans showed a reduction
in the airway volume in all patients. This reduction was greater
in the intubated (62+9%) compared to the non-intubated
(32+7%) patients (p<0.01). AP and transverse diameters of the
airway were reduced. Retropharyngeal edema was increased.
This change was greater for the upper airway at the level of the
hyoid and was significantly greater in the intubated patients.

Conclusions: There is significant soft tissue edema of the
neck following CEA that reduces airway volume and can result
in airway obstruction.
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P-195

Carotid Endarterectomy and Thrombectomy in a 29 Year
Old Male.

V. MEHTA, R.A. LANGILLE (Halifax, Nova Scotia)

Background: Carotid Endarterectomy and Thrombectomy
has been described as a surgical treatment for carotid dissection.
Current management for dissection of the extracranial carotid
artery that has a mural based thrombus without occlusion is var-
ied.

Method: We reviewed an interesting case of a healthy 29 year
old male who presented initially with left sided frontal
headaches and subsequent left hemisphere dysfunction.

Results: The patient underwent craniotomy for a lesion that
on magnetic resonance imaging was suspicious for a left parietal
lobe neoplasm. At the time of craniotomy infarcted tissue was
encountered. Subsequent investigations revealed a mural based
thrombus in the cervical internal carotid artery with a degree of
stenosis. Carotid thrombectomy and endarterectomy was done 1
day following the craniotomy. There was a remote history of
trivial blunt trauma to the neck.

Conclusions: An index of suspicion for carotid disease
should be taken with young patients with neurological signs of
hemisphere dysfunction. Management of carotid thrombus is
controversial and may include surgical treatment.

P-196

Perioperative Hemodynamic Instability After Carotid
Endarterectomy

J.H. Wong, J M. FinpLAY (Edmonton, Alberta)

Objective: To examine perioperative hypertension, hypoten-
sion, and bradycardia after carotid endarterectomy with respect
to incidence, predictive variables, and associations with postop-
erative neurologic or cardiac complications, or death.

Design: Retrospective cohort study utilizing hospital chart
review of preoperative factors including age, history of cardiac
disease and hypertension, as well as hemodynamic data from
postoperative days zero and one.

Patients: Eighty-five consecutive patients who were operated
over an 18 month period, all monitored in an intensive care unit.

Outcome measures: Postoperative transient ischemic attack,
stroke, angina, myocardial infarction, dysrhythmia, congestive
heart failure, or death occurring in hospital.

Results: Incidences of postoperative hypertension (systolic
BP >180 torr), hypotension (systolic BP <90 torr), and brady-
cardia (pulse <60 beats per minute) were 46%, 7%, and 51%,
respectively. Parenteral pressors, antihypertensive medications,
or atropine were required in 27% of patients. Only a history of

hypertension reliably predicted postoperative hypertension (rela-
tive risk 2.34; 95% confidence intervals 1.23 to 4.44). All three
observed cerebral ischemic events occurred in patients with
bradycardia. No other significant associations between postoper-
ative hemodynamic instability and neurologic or cardiac compli-
cations or death were detected.

Conclusions: Hemodynamic instability is a common but usu-
ally unpredictable phenomenon after carotid endarterectomy
that often requires acute pharmocologic intervention.

P-197

Neuroprotective Effects of Hypothermia in Generalized
Ischemic Encephalopathy '

G.B. Young, D.A. Ramsay (London, Ontario)

Background: Generalized myoclonic seizures in comatose
patients after generalized ischemic encephalopathy have an
associated mortality of 97%. Post mortem examination has
revealed widespread neuronal injury.

Methods: We present a case series of 3 consecutive patients
with aortic rupture who were comatose and had myoclonic
seizures after 3.5 to 15 minutes of severe cerebral oligemia. All
were promptly treated with intra- operative systemic hypother-
mia from 16 to 28 degrees C. Patients had clinical and elec-
troencephalographic studies.

Results: An autopsy on the first patient who died 3 days later
revealed minimal neuronal damage. The other patients have
made nearly complete recoveries.

Conclusions: Systemic hypothermia has potent neuroprotec-
tive effects when instituted promptly after the event. Patients so
treated should have vigorous treatment of seizures and should be
managed expectantly. Previously published prognostic criteria
for cases of post-ischemic myoclonic seizures and coma may
not be reliable for patients promptly treated with systemic
hypothermia.

P-198

The Development of a Stroke Survivor’s Guide. (CANN)
D. BEsT

P-199

Bridging A Gap: Stroke Rehabilitation at Parkwood
Hospital. (CANN)

S. JANKOWSKI
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