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Editorial
The end of the year 2002 is fast approaching. This is the third Singapore Epilepsy
Foundation Newsletter and last one for the year 2002. The letters R, S and T are
addressed in our continuing ABC education series on epilepsy. Topics range from
refractory epilepsy to tonic seizures.

One of the disturbing characteristics of seizures is their unpredictability. Both patients
and doctors find it often impossible to predict an impending attack. Is there ever going
to be a possibility of detecting and warning of an impending seizure? If so this would
open up the possibility of preemptive medical intervention. In this edition we feature an
article exploring whether predicting seizures before they occur will one day become
reality.

In this edition, we introduce you to the Singapore Epilepsy Foundation (SEF) website
(www.epilepsy.com.sg). Here you will find all sorts of interesting information on epilepsy:
the SEF newsletters are available and there are numerous useful other information
bytes!

Please take your time absorbing the interesting articles in this edition and pass them
on to someone who you think may benefit from them.

The Editor

SEF
Council
Members

Chairman:

A/Prof Lee Fook Hong

Vice Chairman:

Mr Woo Kam Seng

Hon Secretary:

Ms Grace Tan

Hon Treasurer:

Mr David Lee

Council Members:

Mdm Zainaf Hj Ya'akub

Dr C. Abayasekara

Mr Nikhil Nicholas

Dr Lim Shih Hui

A/Prof Wong Meng Cheong

A/Prof Wilder-Smith E

Editor:

A/Prof Wilder-Smith E

Editorial Board:

Ms Grace Tan

Dr Andrew Pan

Dr Lim Shih Hui

Activities and News

Local Host for the 27th International
Epilepsy Congress in Singapore in 2007

Singapore Epilepsy Foundation and the Singapore Epilepsy Society (Singapore
Chapter of the International League Against Epilepsy) will be the local host for
the 27th International Epilepsy Congress in Singapore in 2007.

For more information - www.epilepsycongress.org
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Refractory Epilepsy

The term refractory implies resistance to
treatment. Despite medical (and sometimes
surgical) intervention, the seizures are not
significantly controlled. There may be many
different underlying causes such as severe brain
damage at birth, brain infections and tumours.

Rolandic Epilepsy

Rolandic epilepsy is also termed “Benign Rolandic
Epilepsy” which stresses the good prognosis of
this condition. This problem starts in childhood
(age 2-12) and is characterised by nocturnal
seizures. The problem arises from an area in the
brain called the Rolandic area, which controls
motor function. EEG shows typical brain waves and
the disease remits by the age of 16-18. The
development of the child is usually normal.

Staring attacks

Staring attacks may be caused by absence
seizures of childhood. Without warning the child
will absentmindedly stare into the distance. This
usually lasts several seconds only to be followed
by normal brain function.

Seizure

This is one of the many terms used to describe
sudden abnormal transient brain electrical activity.
Other terms include, “fit”, “epileptic attack” and
“turn”.

Subtle seizures

The term subtle seizures, describes the difficulty
observers (and the person) have in picking up

clinical manifestations of a seizure. Although the
EEG of a person with a subtle seizure may be very
abnormal, an outside observer looking at the
person may have di f f icu l ty in detect ing
abnormality.

Tegretol

This is one of the trade names for the antiepileptic
known as Carbamazepine.

Temporal lobe seizures

The temporal lobe is located under the temporal
bone and is one of the most frequently involved
parts of the brain in people suffering from epilepsy.
The brain region controls language, memory and
emotions.

Tonic Seizures

Tonic means tight and persistently contracted and
describes the persistent tightening of muscles that
accompanies some types of seizures.

Topiramate

This is one of the more recently licensed
antiepileptic medicines. It is used for treatment
of generalized and secondary generalized
epilepsies.

Tongue biting

Tongue biting frequently accompanies generalized
epileptic seizures due to the sudden forceful
contraction occurring during seizures. It is
generally harmless and does not need to be
prevented by placing objects into the mouth. The
tongue heals extremely well due to its excellent
blood supply.

Epilepsy education
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Can programmable implants help
epileptics detect the onset of seizures?

For 50 million epileptics in the world, daily life
can be sheer terror. Will I seize when I’m driving?
Will I collapse while I’m bathing my baby? Some
epileptics are lucky enough to get a warning, such
as seeing a weird light or tasting something funny
or hearing something odd. These auras allow them
to prepare for a firestorm in the brain that can
cause convulsions, muscle spasms, and loss of
consciousness. Others say their dogs can sense
an attack on the way. For the vast majority of
epileptics, however, there is no warning—ever.
And for more than 12 1/2 million epileptics, even
heavy daily doses of antiseizure medication will
not keep the disease at bay.

The day when epileptics will be able to fend off
the frenzied neural discharges is fast approaching,
say researchers at a special observation ward at
the Barrow Neurological Institute in Phoenix. Most
of the patients in this ward suffer seizures every
day. Signs posted at the nurses’ stations ask
visitors not to stare. Each person has wires
sprouting from his or her head. Each is constantly
connected to electroencephalograph (EEG)
monitors. There is a general atmosphere of dread
here as each person waits for the next seizure.
Nevertheless, their seizures have added to a
growing body of important data.

Using chaos theory, Leonidas Iasemidis, a
bioengineer at Arizona State University, and Chris
Sackellares, a neurologist at the University of
Florida, have uncovered hidden signs in EEG
readings that warn of impending seizures. There’s
enough predictability, they say, to develop chip

implants programmed to detect seizures in time
to trigger customized drug or neural shock
therapies. „If you see a seizure coming 20 minutes
in advance, you have time to do something about
it,“ says John F. Kerrigan, a neurologist at Barrow
who specializes in pediatric epilepsy.

Fire in the BrainFire in the Brain

"I felt like a dog on a leash,“ says
Franklin Audis, 39, who remained tethered
to electroencephalograph monitors
throughout a seven-day stay at an
epilepsy ward in Phoenix. Audis awaits
the day when a chip implant could
provide advance warning of a seizure: "It
would be great to have medication
automatically kick in."



Sackellares has long been fascinated with the
tendency of epilepsy to send the brain into
temporary turmoil without causing permanent
brain damage. In the mid-1980s, while director
of the epilepsy program at the University of
Michigan, he enlisted the help of Iasemidis, then
a grad student, to solve a mystery: How can the
brain function perfectly well at one moment and
then be gripped seconds later by a torrent of
electrical activity, only to return to normal without
a hitch? "I had been reading about chaos theory,"
recalls Sackellares, "and it occurred to me that
some of the properties of chaotic systems could
be an explanation for epileptic seizures."

Chaos theorists look for hidden signs of
mathematical order in systems that appear to be
governed by random patterns of cause and effect.
Weather is a classic chaotic system. The flapping
of a butterfly’s wings, chaos theorists contend,
can create a breeze that may lead to a rainstorm
on the other side of the world.

In hopes of finding the butterfly wings of epilepsy,
Iasemidis and Sackellares began poring over
scores of EEGs collected from epileptics who had
come to the university hospital for long-term
monitoring. An EEG measures nothing more
complicated than the electrical activity of nerve
cells firing to communicate with one another. Two
dozen or so electrodes are placed on the scalp or
planted directly into the brain. With a normal
waking brain, the tracings jump up and down in a
leisurely but chaotic manner, something like the
readout on a heart monitor. But when a seizure
occurs, neural activity lurches into a violent rhythm.
And when Iasemidis filtered EEG data through
chaos theory mathematical formulas, previously
concealed patterns gradually began to emerge.

For each electrode, Iasemidis calculated a
measure of chaos called the Lyapunov exponent.
The mathematics is dense, but basically the
exponent gives a numerical value to just how
chaotic a system is at any given moment. And the
extent to which the level of chaos rises or falls

over time can be plotted on a simple graph. In a
normal brain, neurons fire at their own speed,
randomly; the EEG line from one electrode does
not follow the same pattern as the line from any
other electrode. But in an epileptic’s brain,
Iasemidis discovered, the amount of chaos
decreases as neurons throughout the brain begin
to fire in sync with the part of the brain where the
seizure will eventually begin, a group of neurons
referred to as the focus. Researchers call the
process dynamical entrainment, and they now
realize it can start days in advance of an attack.

When a seizure is imminent, "the brain no longer
functions as a multitasking, multiprocessing
machine," Iasemidis says. Imagine that your
computer, instead of simultaneously playing a CD
and running a word-processing program, e-mail,
an Internet browser, and five other tasks, can now
only play the same game of solitaire over and over.
Iasemidis and his colleagues think the focus sends
out a continuous stream of impulses to other parts
of the brain, urging them to adopt its behavior.
Sometimes, the rest of the brain responds. "It is
kind of like somebody is knocking at the door all
the time and occasionally the door is going to open.
When it does, there will be entrainment," says
Iasemidis. After the seizing stops, neurons
gradually pick back up on their individual rhythms,
resume their normal activity, and order turns to
chaos again. It is the overwhelming electrical kick
of the seizure, Iasemidis says, that puts everything
right again and reboots the brain.

When Iasemidis discovered the pre-seizure period
in 1988, he immediately realized it was the key to
seizure prediction. But devising an algorithm that
could automatically spot the changes in brain wave
activity took him many more years. "You can’t look
at an EEG and see the pattern. It’s not discernible
to the eye," he says. Moreover, he faced the
challenge of proving that what he’d found wasn’t
just the tease of sophisticated hindsight. "What
we were sure of back in 1988 was that these
precursors would appear before every seizure. But
that’s not really prediction." He compares the



process to forecasting earthquakes. "Say you find
something, a precursor, that consistently happens
before an earthquake. So you write a program
and let it run to see if it catches the next
earthquake or misses it. If it doesn’t give many
false warnings, that’s prediction," he says. "We
weren’t convinced we could do that with epilepsy
until about two years ago, when we knew we could
analyze long sets of data, days’ worth, from many
patients, and get mostly true positives."

Sackellares and Iasemidis received a patent for
the technique last October. Using the algorithm to
analyze retrospective sets of EEG data, they can
identify seizures in the making 90 percent of the
time, with an average of 75 minutes’ notice. As
with quakes, however, the acid test will be in real
time.

The researchers will know within a matter of
months if the scheme works. Iasemidis has
installed the program on monitoring equipment
at three sites in Phoenix: the Barrow Neurological
Institute, a local branch of the Mayo Clinic, and at
a Veterans Administration hospital. By summer it
will be churning through EEG data streaming in
from patients under surveillance. "The plan is that
there will be some kind of alarm—it could be a
light or a bell—that will tell physicians and the
nursing staff that a seizure is coming, so they can
be in the room with the patient when it happens,"
says Iasemidis.

In as l i tt le as four years, Iasemidis and
Sackellares hope to have in hand a prediction chip
that can be implanted directly into an epileptic’s
brain. Iasemidis says: "You could have electrodes
that wirelessly transmit data to a recorder, which
would analyze the signals and predict when a
seizure might happen. That could be connected
to a pump that would automatically release small
amounts of a drug only when it is needed. You
might need only a very small amount of the drug,
because the good thing about chaotic systems is
that a very small intervention can knock them out
of the route they’ve been following."

Alternatively, the chip could control a nerve
stimulator. Stimulators are already used to zap
neck nerves to reduce severe seizures. Much
further in the future, similar chips may be able to
control other brain disorders such as sleepwalking,
sleep apnea, night terrors, and panic attacks.
Sackellares’s wild dream "is that we wil l
revolutionize the treatment of seizure. No longer
will we have to treat with high concentrations of
drugs or even rely on patients to take their
medication. We’ll be able to reset the brain to a
normal condition and do it automatically."

The electroencephalograph, right,
documents one of the first epileptic
attacks bioengineer Leonidas Iasemidis
analyzed using chaos theory. The spike
patterns at the bottom of the printout
mark the onset of the seizure.

This article was originally published in Discover
Magazine, May 2002. Copyright reserved.



At every SEF meeting we still hear the same sad stories about inappropriate treatment of seizures by
the general public. The most common and most dangerous misperception of the general public is
that during a seizure something sould be inserted into the mouth. THIS IS A HORRIBLE MISTAKE and

can cause severe injuries to the person suffering the seizure as well as to the person wrongly inserting the
object. We now recommend that each person suffering from seizures should tell friends and relatives Not to
insert anything into the mouth but to follow the below recommendations:

If you happen to witness a generalised convulsive seizures the most important thing is to make sure the
person does not harm him/herself during or after the seizure.

1) Lie the person on his side in the recovery position.
2) Keep the airways free. Remove loosely fitting dentures and solid objects that may have been vomited

up during the seizures.
3) DO NOT insert a spoon or any other object into the mouth as this will result in two things: Injury to

the mouth and teeth of the person and potential injury to you! (the person will often bite as a reflex
action and fingers may be severely damaged or even lost!! )

4) Do not restrain the convulsive movements as you may injure the person.
5) Call for medical help.
6) Time the duration of the seizure.

First Aid
Seizures

ofFirst Aid
Seizures
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Update Singapore Epilepsy Foundation has launched its website at:

www.epilepsy.com.sg.
Please look out for
more updated news
and activities there.


