DR JOSÉ TÉLLEZ-ZENTENO

The myriad facets of epilepsy
An expert in his field, Dr José F Téllez-Zenteno describes how some of his many
investigations into epilepsy have enhanced understanding of its complexities
Could you begin by explaining why you chose
to research epilepsy?
I am a clinical investigator with a strong
background in clinical epidemiology, and
I have been interested in research since I
was a medical student. As I was finishing
my neurology training in Mexico, my mentor
advised me to undertake my subspecialty
training in London, Ontario, Canada, under
the direction of Dr Samuel Wiebe – a leader in
epilepsy research around the world. Working
with Wiebe, I realised that epilepsy was the
field in which I wanted to specialise. While in
London, I also had the opportunity to be trained
in electroencephalography (EEG) and epilepsy
by Dr Warren Blume, a globally renowned
epileptologist. I became even more inspired to
pursue a career in epilepsy and, in particular,
clinical research – an important part of my life
and a useful tool to understand and solve the
medical problems of patients.
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cases. The main use of AEEG in our study was
to diagnose patients with non-epileptic events.
It was also very useful for the diagnosis of those
with suspected epilepsy, to subsequently guide
their treatment pathway.
In one of your studies, you reported the case
of a patient with intractable epilepsy who went
on to commit murder. What knowledge did you
gain about the correlation between epilepsy
and homicide?

What are the advantages of using ambulatory
electroencephalography (AEEG) in the
diagnosis of epilepsy?

In 2013, I collaborated with Drs Lady Diana
Ladino, Neil Pandya and Mirna Vrbancic to
report a rare case of a 47-year-old female
patient with intractable epilepsy and escalating
aggression, culminating in a violent murder.
The patient was imprisoned while awaiting trial.
In the interim, I completed an investigation on
the potential benefits of surgery. Subsequently,
the patient underwent a successful temporal
lobectomy, with full resolution of seizures,
interictal rage and aggressive behaviours.
Following surgery, her charges were
downgraded and she was transferred to a
psychiatric facility.

In collaboration with EEG technologist Dianne
Dash and Dr Lizbeth Hernández-Ronquillo,
I was able to explore the utility of AEEG, a
monitoring technique that allows the recording
of continuous EEG activity when patients are at
home, without requiring hospital admission for
prolonged video-EEG monitoring. We assessed
the efficacy of AEEG in 101 patients who were
referred to our centre for diagnosis and showed
that this technology had a high diagnostic
yield, giving useful information in 72 per cent of

The article also reviews previous cases of
patients with aggressive behaviour associated
with epilepsy and reveals that they are usually
young men with a long history of epilepsy and
lower than average intelligence. The violent act
is often postictal, sudden-onset, more likely to
occur after a cluster of seizures and related to
alcohol abuse. Awareness of this information
by neurologists and epileptologists could lead
to potential interventions that prevent negative
aggressive outcomes.

What is an epilepsy brain bank? Why
was one established at the University
of Saskatchewan?
Drs Farzad Moien-Afshari, Lizbeth HernándezRonquillo, Adam Wu, Mark Hiken and I worked
together to create the first epilepsy brain bank
in Canada. An epilepsy brain bank is a storage
source for pieces of brain tissue from epilepsy
surgery resections donated by the patients
undergoing treatment for their drug-resistant
seizures. In most epilepsy centres, brain tissue
obtained from surgery is fixed in formaldehyde,
which is not suitable for use in a large
proportion of advanced research techniques.
The tissues are preserved flash frozen in liquid
nitrogen and stored at -80 °C. This enables
crucial further studies on the samples using
molecular biology, proteomics and genomics
methods, which in combination with clinical
knowledge may provide vital information for
some of the unanswered questions in epilepsy,
including finding new targets for antiepileptic
drugs. The bank is also unique because the
donors are living patients.
Have you encountered any challenges during
your work?
I think one of the main challenges has been
the lack of funding sources as governments,
even in developed countries, are dedicating less
money to clinical research. This is even more
pronounced in the case of epilepsy because
the stigma of the disease has historically been
very significant. Patients, governments and
community associations remain silent about
the issue and opportunities to raise funds for
research have not been as successful as for
other diseases, despite the condition affecting
around five in every 1,000 Canadians.

Visualising recovery
Clinicians and patients have hugely benefited from worldleading epilepsy research conducted at the University of
Saskatchewan, Canada. Alongside epidemiological and
clinical studies, art is being investigated as a source of
information and inspiration for those affected by the condition
EPILEPSY IS A neurological disorder that
manifests in repeated seizures. Although
its causes are somewhat enigmatic, its
onset can be either genetic or triggered by
damage to the brain – for instance, following
a stroke, tumour or severe head injury.
Dr José F Téllez-Zenteno from the
University of Saskatchewan in Canada is
a clinical investigator who has dedicated
the past 12 years of his life to the research
of epilepsy. His work has been crucial in
enhancing epidemiological and clinical
knowledge of this complex condition,
improving public perception of epilepsy and
patients’ understanding of the treatments
available to them.
EPILEPSY EPIDEMIOLOGY
Téllez-Zenteno began his research into
epilepsy by evaluating the epidemiology
of the condition in Canada using two
large scale health surveys – the National
Population Health Survey and the
Community Health Survey. He found that
around five in every 1,000 Canadians have
epilepsy and uncovered some important
patterns of disease. “Our study showed that
epilepsy is more prevalent in those who are
unemployed, and individuals with the lowest
educational level and income,” he explains.
“Interestingly, there was also a trend
showing a higher prevalence of epilepsy in
Canadian provinces close to the Atlantic
Ocean.” These findings are commonly used
by government, health agencies, epilepsy
community associations and others to
perform analyses for people with epilepsy
in Canada.

From left to right: Drs José F Téllez-Zenteno, Lizbeth
Hernández-Ronquillo, Farzad Moien-Afshari, Adam Wu
and Mark Hiken.

Delving further into health surveys, TéllezZenteno demonstrated for the first time

that epileptic individuals are significantly
more susceptible to being affected by other
chronic health problems. In particular, they
are more than twice as likely to suffer from
stomach ulcers, bowel disorders, migraines,
Alzheimer’s disease, strokes, urinary
incontinence and chronic fatigue.
Another stark issue facing epilepsy patients
is the development of associated psychiatric
disorders; those with epilepsy are more
likely to have anxiety disorders or suicidal
thoughts than the general population.
Téllez-Zenteno describes the importance of
understanding epilepsy as a condition with
multiple comorbidities: “Clinicians caring for
people with epilepsy need to be keenly aware
that these patients are ill in more ways than
one, and require a more comprehensive and
integrated approach”. He is also keen to
further elucidate how these diseases may be
linked, as chronic comorbidities may cause,
result from, or share pathophysiological
mechanisms with epilepsy, so their
recognition provides opportunities for
investigating new pathophysiological and
therapeutic alternatives.
LONG-TERM TREATMENT
Epilepsy is often treated with antiepileptic
drugs, which can successfully control
seizures in around 70 per cent of patients.
If pharmaceuticals are unable to manage
the condition, a patient may be a suitable
candidate for surgery to remove the area of
the brain causing seizures. Téllez-Zenteno
evaluated the long-term success of such
surgeries and found that two-thirds of
patients who had part of their temporal lobe
removed were seizure-free after five years,
but only around a quarter of those who had
frontal lobe surgery were still symptomless.
www.internationalinnovation.com
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INTELLIGENCE
HOW CAN PROBLEMS AFFECTING PATIENTS WITH
EPILEPSY BE BETTER UNDERSTOOD?
OBJECTIVES
• To improve epidemiological and clinical knowledge
of epilepsy for the development of more
effective treatments
• To enhance public perception and patient
understanding of the condition
KEY COLLABORATORS
Dr Lizbeth Hernández-Ronquillo; Dr Farzad MoienAfshari; Dr Adam Wu; Dr Alex Vitali, University
of Saskatchewan, Canada • Dianne Dash; Karen
Waterhouse, Royal University Hospital, Canada • Janice
Morelli, Saskatchewan Epilepsy Program, Canada
PARTNERS
Royal University Hospital Foundation • Saskatoon
Health Region • Saskatchewan Epilepsy Program
FUNDING
University of Saskatchewan • Royal University
Hospital Foundation • Saskatoon Health Region •
Saskatchewan Health Research Foundation
CONTACT
Dr José F Téllez-Zenteno, MD, PHD, FRCP (C), CSCN (EEG)

Professor, Division of Neurology
University of Saskatchewan
103 Hospital Drive
Box 26, room 1622
Saskatoon, S7N OW8
Canada
T +1 306 966 8011
E jose.tellez@usask.ca
www.josetellezzentenoepilepsy.com
http://bit.ly/EpilepsyBrainBank
http://bit.ly/SaskatoonBrainBank
http://bit.ly/EduardoUrbanoPaintings
http://bit.ly/EduardoUrbanoMerino
http://bit.ly/GoogleCitations
https://twitter.com/jftellezzenteno
http://bit.ly/FBSaskatchewanEpilepsyProgram
http://bit.ly/JoseFTellezZenteno
JOSE F TELLEZ-ZENTENO
obtained his medical degree from
the National University of Mexico in
1996. From 1996-2003, he performed
his residencies in internal medicine
and neurology at the National Institute of Medical
Sciences and Nutrition, Mexico, during which he gained
a PhD in Clinical Epidemiology. In 2003, Téllez-Zenteno
went to Canada to pursue two clinical fellowships
in epilepsy and electroencephalography under the
supervision of Dr Samuel Wiebe; first at the London
Health Sciences Center in London, Ontario (2003-05),
and subsequently at the Foothills Medical Center in
Calgary, Alberta (2005-06). In 2007, he started working
as Assistant Professor in the Department of Medicine
at the University of Saskatchewan, Canada; he was
promoted to Full Professor in 2013. Téllez-Zenteno
is the current President of the Canadian Society of
Clinical Neurophysiologists.
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His group enhanced this study with a metaanalysis assessing outcomes in lesional
versus non-lesional epilepsy. In lesional
epilepsy, a lesion can be observed in the brain
of the patient using magnetic resonance
imaging (MRI) or computerised tomography
(CT) scans, which indicate the problematic
focal point that should be resected during
surgery. Non-lesional epileptic patients do
not have an observable structural lesion, so
surgical evaluation and treatment can be more
challenging. Téllez-Zenteno found that patients
with lesional epilepsy were two to three times
more likely to be seizure-free after surgery than
those with non-lesional epilepsy. These findings
provide patients and their doctors with crucial
information, which enables them to decide
whether surgical intervention is the most
appropriate form of treatment and how likely
they are to recover fully in the long term.

a patient’s head. This stone was believed to
be the source of all ‘folly’, including seizures,
psychosis, depression and intellectual disability.
Previous artistic depictions of epilepsy
portrayed the pain and suffering associated
with the crude surgical practices of the
time, typically removing part of the skull in
the process of trepanation. In 2013, TéllezZenteno commissioned the artist Eduardo
Urbano Merino to paint a new representation
of modern epileptic surgery. “In the painting,
‘Epilepsy, leaving behind the nightmare’, there
is a clear relation between death and life,”
Téllez-Zenteno describes. “Urbano uses a
clockwise flow to show the sick patient, initially
surrounded by a storm of dark neurons, myths,
social stigma, nightmare and death. After the
surgery, the patient finally manages to stand
and breathe, the dark neurons become white,
and the sickness is left behind. The future is
promising, the storm has passed and the world
becomes bright.”

ANTIEPILEPTIC DRUGS
Following successful surgery, some patients no
longer require their antiepileptic
drugs. Téllez-Zenteno investigated
how long Canadian epilepsy
Painting ‘Epilepsy,
specialists wait following surgery
leaving behind the
before telling the patient to
nightmare’ by Eduardo
discontinue their medication.
Urbano Merino.
“One of the main conclusions
of the study was regarding the
minimum seizure-free period
required after epilepsy surgery
before withdrawing antiepileptic
drugs,” he elaborates. “The
timing varied substantially among
responders, although there
was tendency to be cautious
and wait more than one year.”
Determining the most important
factors influencing the decision
is important for removing the
variation between epileptologists
and allowing patients to resume a normal life
The patient is supported and monitored by the
as quickly as possible whilst remaining free
medical team, with the artist focusing on the
from seizures. Téllez-Zenteno has identified the recovery process of epilepsy treatment, rather
key characteristics influencing the decision:
than the surgery itself. Téllez-Zenteno hopes
“Generally, a good candidate for stopping
that art will enable patients to understand the
antiepileptic drugs is completely seizure-free,
full process of recovery: “For the first time
has had an anterior temporal lobe surgery that
in history, we have employed the universal
completely removed the lesion responsible
language of art to help patients understand
for seizures and shows no epileptiform
the potential benefits of epilepsy surgery”.
discharges on a postoperative
The painting is in permanent exhibition in the
electroencephalography (EEG).”
main hall of the Royal University Hospital in
Saskatoon, Saskatchewan, Canada, and has
THERAPEUTIC ART
been portrayed in many scientific publications
Alongside his important research into the
and websites around the world.
epidemiology and clinical outcomes of epilepsy,
Téllez-Zenteno has made significant progress
A BRIGHT FUTURE
in helping patients and the general public
Téllez-Zenteno’s influential work has
to understand the disease. One such project
greatly enhanced knowledge of the clinical
merges medicine and art, enabling patients
epidemiology and treatment success of
to engage with their condition and the options
epilepsy, and improved patient and public
available to them. “Since ancient times,
perception of the disease. His revolutionary
medicine has been a science closely linked
findings about the comorbidities associated
with art,” he emphasises. “Medicine is a space
with epilepsy are the basis for new research
where science, culture and the humanities
into the possible shared mechanisms of
have no distinct borders.” His recent review of
disease, which may lead to novel therapeutics
art history in epilepsy revealed an interesting
that will benefit a range of different conditions
pattern, with several pieces demonstrating a
and enhance his work on the long-term
surgeon extracting ‘the stone of madness’ from
benefits of epileptic treatments.

