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APPLICATION OF RIVOTRIL (CLONAZEPAM) IN

SEEG DEFINITION OF EPILEPTOGENIC FOCI

Institute o.l Neurological Science, General Hospital, Kuala l.umpur, Malaysia.

Stereoe lectroen cepha lography (S E E G ) has been

developed since 1949 by Talairach and Bancaud
in Paris. This method allows precise localization
and identification of epileptogenic foci in the
telencephalon. SEEG is indicated in treatment
resistent severe focal epilepsy; its purpose is to
yield optimal information for subsequent neuro-.
surgical intervention, usually it leads to corteclomy
or lobectomy.

The radiologic and stereotaxic equipment used
in SEEG has been designed and developed for
the task of localizing in the cerebral cortex - the
usual stereotaxic equipment is not sufficiently
precise f or this, in fact, it allows only satisfactory
localization in subcortical areas such as the basal
ganglia. One main feature of the SEEG equip-
ment is the X-ray focus of 4.7 meters. This
extraordinarily long source - object distance allows
to get life-size X-ray pictures with only negligible
magnif ication.

SEEG investigation is based upon complete
neurological and neuroradiological workup in-
cluding stereotaxic charting of penumencephalo-
gram, bilateral carotid angiogram and ventriculo-
gram. SEEG can only be performed after at least
one full conventional EEG record of a spontaneous
seizure has been taken. Of course, interval EEGs

will be taken in waki ng and sleeping and activation
methods will be used.

The clinical and conventional EEG results are

the basis for a preliminary localization or, at least,
lateralization.

According to the X-ray fi ndings/ a chart is

established showing the areas where the probes will
be inserted. The probes are needles with a diameter
of 2.4 mm and f itted with up to 1 5 electrode
contacts, each of which can pick up potential
Cifferences in the immediate vicinity, that is, from
a tissue area within a radius of 3 mm all around
the contact ring on the probe.

The patient is placed on the special operating
table under fluothane general anaesthesia and
fitted with the stereotaxic frame; after applying
the boreholes, the fluothane is withdrawn, the
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patient being under a very superficial general

anaesthesia from palfium; then the probes are

inserted and EEG recordings are taken from as

rnany as 150 intracranial electrode contacts, and
the most rewarding ones are selected for the SEEG
study, usually 1 6 channels record from intracranial
contacts, 14 from @nventional EEG electrodes,
one records the EEG and one the respiration rate.
The patient, of course, is araake.

After recording a spontaneous seizure from
intracerebral leads, the same leads are used for
electrical s+i mulation.

After observation of provoked seizures, the
patient is then given Rivotril (Clonazepam) intra-
venously in order to decrease cortical excitability
to a point where only primary epileptqgenic activi-
ty will respond to stimulation.

The method will be illustrated here briefly by
the example of a 26 years old woman from
Naples (ltaly), who was explored by SEEG in
Zurich in June, 1971. She had had focal seizures
from age 17. Bv the time she came to Zurichrshe
had had repeated status and besides these, a

rnaximum frequency ol 72 seizures in 24 hours.
The main problem to be solved by SEEG

was the differential diagnosis between a complex

sensorimotor Jacksonian epilepsy and a primary
and supplementary motor epilepsy. The former
diagnosis would imply surgical removal of parts of
both pre- and post-central cortex which would
inevitably lead to severe loss of sensory control
of the left over extremity, and therefore give

rise to severe disorder of gait. Removal of primary
and supplementary areas would presumably lead

to only motor paresis.

Her SEEG recordings shorrtred bilateral seizure

activity with a maximum in the motor cortex
region of the left foot, that is. with a pseudoiso-

electric tracing from the contact points in that
area resulting from high frequency low voltage
spike or tonic discharge which is too fast to be

reproduced by the writing system. After 3 hours
recording - native recording can take up to 10

hours - with two spontaneous fits, the stimulation
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programme was performed. For verification of
somatotopic representation, through the recording

electrodes in the motor area of the left lower
extremity rectangular pulses of 0'5 to 3 volts and

1 to 3 millisecond and 1 - 3 cps were applied. The
somatotopic representation proved to be correct'

The sarne area was then stimulated by 0.5 to 3
volts, 50 cps, 1 msec series of 4 seconds duration'
This led to seizures originating from two contact
points, namely in the primary motor area of the
foot and in the supplementary motor area of the
right hemisphere. The clinical picture of the
patient's spontaneous seizures as well as the SEEG
pattern v\re re satisf actori ly repro duced. Sti mu lati on

in the primary motor area with 2 volts gave rise to
'rrplete clinical and electroencephalographical
-roduction of the spontaneous seizure Fttern,

wh.,ie in the supplernerttary motor area a.seizure
ensued only from stimulation with 3 volts, and

there was clinical but not electroencephalographi-
cal reproduction of the seizure pattern.

This difference of excitability threshold was

interpreted as indicative of the dominant epilep-
togenic role of the primary motor cortex area of
the left foot, and corroborative evidence was

obtained by the l.V. application ol 2 mg Rivotril'
Stimulation of supplementary motor area with
3 volts led to an abortive seizure while stimulation
of the primary motor region with 3 volts led to a

mitigated but still fully characteristic seizure
pattern, both clinically and electroencephalogra-
phically. The record after this stimulation shows

a failure of the left hemisphere to take part in
the seizure activity, contrary to the spontaneous
fits. The tonic dischar(p was significantly slowed
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down.
These two final obcervations are indicative of

the correctness of the earlier localization and, inci-
dentally, show that Rivotril - as the other
benzodiazepine anticonvulsants - has most likely
a direct cortical action as well as subcortical
one. This has been experimentally demonstrated
by H. Petsche.

The diagnosis was: primary motor epileFy
with secondary involvement of supplementary
motor area. Two weeks after this SEEG explora-
tion, a cortectomy was done, with excision of the
medial parts of the areas 4 and 6 of the right
hemisphere. The patient's left lower extremity
was severely paralysed but after 10 days she

could walk again, and her gait is now entirely
normal (whereas she had had a slight paretic

dysbasia before the operatim). She has been

seizure free since the operation, of course under
continued antiepileptic medication with Dilantin
100 mg and Luminal 50 mg tds. Her EEG shows
neither lesional nor epileptogenic activity. She

is now working in her previous iob at a Kinder-
garten supervisor,
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