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Giving every Canadian 
the opportunity to live a fit  

and heart-healthy life. 

GoodLife Fitness is proud to collaborate 
with the Peter Munk Cardiac Centre 

to build a healthier Canada.

Success happens here.

Learn how GoodLife Fitness Workplace Wellness 
can promote heart health in your workplace. 
goodlifefitness.com/workplacewellness

you didn’t 
know about 

the Peter Munk 
Cardiac Centre

1 The Peter Munk 
Cardiac Centre 
(PMCC), part of 
University Health 
Network (UHN) in 
Toronto, cares for 
the largest group of 
patients in the world 
who were born with 
heart disease and are 
over the age of 18. 

More than 90 per cent 
of children born with 
heart disease become 
adults who require highly 
specialized care. These 
patients could be born 
with holes in their hearts 
or major blood vessels 
that are not connected 
in the usual way and 
need regular attention 
throughout their lives. 
Every year, the PMCC 
takes in about 600 
patients who were born 
with heart problems. 
About 300 come from 
the Hospital for Sick 
Children (SickKids) 
in Toronto, while 300 
others arrive from other 
parts of Canada and from 
around the world. Due 
to this constant influx, 
the PMCC’s health-care 
professionals manage 
the largest population 
of patients in the world 
born with heart problems 
who are now over 18 years 
of age. “We really have 
to be super-specialized 
to be able to deal with 
this patient population,” 
says Dr. Barry Rubin, 
Medical Director of the 
PMCC. “The vast majority 
of  doctors would not 
routinely manage these 
patients.”

2 State-of-the-art 
remote patient 
monitoring provides 
real-time treatment 
information to 
patients with heart 
failure.

Patients with heart failure 
need to be managed 
constantly, which is 
hard to do when they’re 
at home. Technological 
innovation, though, 
has made real-time 
monitoring a reality. 
In tandem with the 
University Health 
Network and the Ted 
Rogers Centre for Heart 
Research, the PMCC has 
led the development of a 
proprietary technology 
that connects the patient’s 
home scale and a blood 
pressure cuff to their 
smartphone. If a patient 
gains weight – which is 
critical to watch for, as 
weight gain can be a sign 
of worsening heart failure 
– the smartphone will 
generate an e-mail that’s 
sent to the patient, telling 
the patient what he or she 
needs to do. It may tell 
the patient to take a water 
pill, and it will direct the 
patient to call the doctor, 
as necessary. Once the 
patient makes the call, 
he or she can quickly be 
assessed, and additional 
treatment can start right 
away. This may prevent 
patients with heart failure 
from deteriorating and 
needing to go to the 
emergency room.

3 Stent grafts that 
repair life-threatening 
aortic aneurysms 
are hand-sewn by a 
company in Australia 
and then sent by 
courier to Toronto. 

People who have an aortic 
aneurysm may need a 
stent put inside this vessel 
– the major artery coming 
from their heart – to 
prevent it from rupturing. 
“It’s like putting in a 
new pipe inside of a 
rusted-out old pipe,” 
says Dr. Rubin. But it’s a 
complicated procedure 
because everyone needs 
something a little 
different, depending on 
their individual anatomy. 
To do this properly, 
stents often need to be 
customized, and the best 
way to do that is to sew 
them by hand, just like 
one would sew a sock or 
a scarf. The PMCC works 
with Australian company 
Cook Medical to produce 
these custom stents. 
Nitinol, a nickel-titanium 
alloy, is sewn onto a 
synthetic fabric to create 
a custom stent graft that 
is based on the individual 
patient’s aortic anatomy, 
which is evaluated by the 
pre-operative CT scan. 

4 The PMCC is 
participating 
in national and 
international quality-
assessment databases 
to measure and 
benchmark patient 
care. It’s the first 
centre in Canada 
to do this for every 
aspect of cardiac and 
vascular care.

As of this year, the PMCC 
is sharing its data with a 
number of national and 
international databases in 
order to see how it stacks 
up against other health-
care facilities. It wants 
to see if there are areas 
where improvements 
could be made. Sharing 
data has helped in the 
past. In one database, 
the PMCC found that 75 
per cent of its patients 
were staying more than 
two days in hospital 
after aortic aneurysm 
surgery, while 75 per cent 
of patients in the U.S. 
were only staying one 
day. The PMCC wanted 
to be more in line with 
its peers, so it made a 
number of changes to the 
way it operates. Now, 80 
per cent of patients go 
home the next day after 
aneurysm surgery.

5 In 2017, the PMCC 
will be the first 
health-care program 
in the world equipped 
with next-generation 
medical-grade 
holographic imaging 
technology. 

Holograms aren’t just 
being used to bring old 
musicians back from 
the dead for one last 
show. Hospitals are also 
starting to use them. 
In 2017, the PMCC will 
begin using a device, 
made by a company in 
Haifa, Israel, that will 
allow a patient’s beating 
heart to float in space, in 
real time. Doctors will 
be able to see a life-sized 
image of the heart that 
they can move around 
and look inside. This is 
groundbreaking, says Dr. 
Rubin. Doctors will be 
able to essentially perform 
surgical procedures, like 
a valve replacement with 
no incision, in the air, by 
looking at the hologram, 
while the patient is asleep. 
They’ll be able to see the 
valve in the image and 
make sure it’s inserted 
exactly where it needs 
to go. 

1

5
things

– Bryan Borzykowski
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to build a healthier Canada.
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Faith, 
fortitude, 
love…
and a 
medical 
miracle
Dr. Tirone David, a legend of cardiac surgery,  
and a multidisciplinary team tested their skills 
and gifts in the case of patient Rebekah Hughes

By Judy Gerstel

6  Peter Munk Cardiac Centre 
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Ms. Hughes travelled to Britain 
with her parents in 1979 to visit 
relatives there and somehow 
managed to swallow an English 
penny.

An X-ray found more than the 
penny, which was easily removed.

The scan revealed a sarcoma, a 
rare soft-tissue malignant tumour 
with a terrible prognosis, growing 
large in the child’s chest, but as 
yet causing no symptoms.

“So much was unseen until the 
penny revealed the tumour,” says 
Ms. Hughes.

The family flew home, and 
within four days she was 
undergoing surgery at SickKids, 
followed by intense radiation and 
two years of chemotherapy.

“They did kill the cancer,” she 
says, “and it never returned. 
But I was left with significant 
scars from the radiation, one 
functioning lung and ongoing 
health issues.” 

What was not known 35 years 
ago was the damage that cancer 
treatment could cause to the 
heart.

In recent years, because of the 
prolonged survival of cancer 
patients, an important new 
medical field of onco-cardiology 
has evolved to screen cancer 
patients at risk of heart damage 
from treatment, to prevent 
cardiac complications and to treat 
damage that might occur.

Decades ago, no one knew that 
irradiating the chest of a young 
person can cause severe injury to 
the heart and lungs that becomes 
evident only many years later.

“The consequence of the 
radiation was that everything 
turned and twisted in her heart, 
and arteries closed with scarring 
from being burned and one lung 
was destroyed,” explains Dr. 
David. “The main artery that 
feeds the heart muscle was 99 
per cent narrowed. Radiation 
damaged both nerves that make 
the lungs move.”

Ms. Hughes was left with a 
30-per-cent lung capacity.

Only after her youngest child 
was born in 2010 did her body 
begin to fail.

Simple household tasks made 
her short of breath. So did 
reading out loud to her children.

She began to wonder if the 
exhaustion and breathing 
difficulties could be connected to 
her past.

“There was a whole world in 
my past that I hadn’t explored,” 

says Ms. Hughes. “It was not a 
discussion that was open in my 
family. But around that time, 
people started understanding 
the long-term effects that cancer 
survivors were having. I realized 
I needed to know what the long-
term effects were from what I had 
gone through – and what, exactly, 
I had gone through.”

A program she found for adult 
survivors of childhood cancers at 
Princess Margaret Cancer Centre 
led Ms. Hughes to request a 
copy of her 35-year-old file from 
SickKids.

“I pored over that,” she says. 
“It was strange reading about 
that child, and I was that child. 
I began to understand what I 
had gone through, medically and 
emotionally.”

And what had brought her to Dr. 
David, and the necessary but risky 
surgery.

The night before the operation, 
on the Labour Day weekend, 
her husband, Jon, and the three 
children came to her bedside.

She knew she might be saying 
goodbye to them, “bearing this 
weight of not knowing what 
would happen,” she recalls.

“My daughter was 14, my son 
was eight and the youngest was 
four. They understood that my 
heart was sick, and that Dr. David 
was going to do his best to help 
make it better. The 14-year old 
knew there was a risk.”

The children went to stay with 
Ms. Hughes’ sister’s family. Her 
husband packed a suitcase to stay 
in downtown Toronto to be with 
her. He packed enough for the 
seven to 10 days she was expected 
to be in hospital 

He ended up staying until she 
was discharged, 80 days later.

It would be almost three 
months before the Hughes family 
returned home.

The surgery itself was supposed 
to be an aortic valve replacement 
that normally takes about two 
hours.

Instead, it was an unexpected 
and complex operation that lasted 
seven hours.

Parts of her heart were so 
scarred and calcified that they 
shattered like eggshells.

Weeks later, Dr. David told 
Ms.  Hughes that had he known 
what he would find when he 
opened me up, he would not have 
attempted the surgery. It was even 
riskier than what he’d anticipated.

“At one point he looked up 

TO: Dr. Tirone David 
FROM: Rebekah Hughes

Dr. David, you have had made an 
extraordinary difference in my life. You 
and I have shed tears together over the 
good things God has done in my life, 
despite how difficult my life has been from 
a medical perspective, and how God has 
blessed me with a husband who has loved 
me so well in sickness and in health, and 
three miraculous children. I thank God for 
you and will never forget you.

TO: Rebekah Hughes 
FROM: Dr. Tirone David

You are an exceptional woman with a rare 
strength, magnificent character, and an 
inspiration to all of us.

After Rebekah 
Hughes had her 
successful surgery, 
Dr. Tirone David, 
above, told her that 
had he known the 
amount of damage 
he would find 
when he opened 
her up, he would 
not have attempted 
the surgery. To the 
right are examples 
of the heartfelt 
correspondence, 
post-surgery, 
between  
Ms. Hughes and 
Dr. David.

Physiotherapist Moissei Zinguer, left, 
CVICU Nurse Manager, Helen Storey, 

centre, and nurse, Lorna Baptiste, 
right, played important roles in 

Rebekah Hughes’ months-long recovery.
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Medical miracles 
are becoming 
commonplace at the 
Peter Munk Cardiac 
Centre (PMCC), but 
the life of Rebekah 
Hughes will always be 
incredible.

Ms. Hughes lives with her 
husband, Jon, and their three 
children in Everett, Ont., near 
Alliston, where Mr. Hughes works 
at the Honda plant.

Perennials grow at the front 
porch, and there’s a trampoline in 
the big fenced backyard.

A framed poster made by 
teenager Larissa Hughes hangs 
on a wall near the front door: 
“Every family has a story. 
Welcome to ours.”

The story of Rebekah Hughes 
and her family is a remarkable 
story of faith, fortitude and love.

And the miracle?
 “That I’m here to tell it,” says 

Ms. Hughes.
This is also a story of two people 

brought together by fate or 
providence in a cold operating 
room at the PMCC: one with 
a severely damaged heart 
and scorched lungs caused by 
childhood cancer treatment, and 
one with a compassionate heart, 
a creative mind and an intuitive 
surgical skill that astonishes 
colleagues.

“Dr. David is the legend of 
cardiac surgery. He’s the best 
heart-valve-repair surgeon in the 
world,” says PMCC cardiologist 
Dr. Paaladinesh (Dinesh) 
Thavendiranathan. “He does 
things that are not routinely done 
in surgery. It’s just innate for him, 
a gift.” 

With all his skill, Dr. David 
didn’t minimize the risk of Ms. 
Hughes’ surgery.

She recalls his warning after she 
checked into the PMCC in August 
2014 for presurgery tests. 

“He said, ‘It’s going to be 
extremely high-risk. But if we 
don’t do it, you won’t live.’”

Whether or not there was divine 
intervention in the life of Ms. 
Hughes, as she believes, depends 
on your faith.

What can be known for certain 
is that the intervention and 
care of Dr. Tirone David and a 
multidisciplinary team at the 
PMCC – nurses, pulmonologists, 
respiratory therapists, 
pharmacists – made it possible 
for Ms. Hughes to come home to 
her husband and their children 
after spending 80 days in the 
Cardiovascular Intensive Care 
Unit (CVICU). 

Those days included her 38th 
birthday and her 15th wedding 
anniversary, a Thanksgiving 
dinner and her son’s ninth 
birthday.

The CVICU team arranged 
celebrations in a conference room 
adjacent to the unit for some of 
those occasions. “We brought 
in some pizza, and one of the 
physicians had an ice cream cake 
picked up for her son’s birthday,” 
says Helen Storey, Nurse Manager 
of the CVICU at the time.

“That’s part of caring for 
patients,” she explains. “It’s not 
just the task or the problem that 
needs looking after. It is the total 

patient, it is the person, it is the 
family.”

Ms. Hughes’ critical months in 
cardiac intensive care followed 
a heart operation that other 
surgeons declined to attempt.

“Every other cardiologist I talked 
to said it’s near impossible to fix,” 
she recalls, “and the risks too 
high.”

Then she spoke with Dr. David.
“She was going to die otherwise, 

so I had no choice,” says Dr. 
David. “She’s so young, a 
wonderful human being, with 
three kids at home.” 

The bond between patient 
and surgeon goes beyond what 
happened in that operating room. 
“Every day he was in the hospital, 
he came to see me,” she says.

When she went home, he asked 
her to stay in touch and told her, 
“I’m going to miss you, Rebekah.”

Ms. Hughes adds: “He intrigues 
me because he has this emotional 
side. We shed tears together.”

The story of Rebekah Hughes 
really begins with a three-year-old 
girl who swallowed a penny.

After Rebekah 
Hughes had her 
successful surgery, 
Dr. Tirone David, 
above, told her that 
had he known the 
amount of damage 
he would find 
when he opened 
her up, he would 
not have attempted 
the surgery. To the 
right are examples 
of the heartfelt 
correspondence, 
post-surgery, 
between  
Ms. Hughes and 
Dr. David.
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For more than 75 years you’ve helped countless people  
receive world renowned cardiac care. 

You stand out as much for your commitment to cardiac 
innovation as for your compassion and respect for patients.
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around the operating table and 
said he wasn’t sure he should 
continue. Then he said, ‘This 
woman has three children to go 
home to.’ So he carried on and did 
his job.”

This was the job Dr. David did: 
“I cut her leg, took the vein, cut 
the main artery, replaced the 
aortic valve, the main pipe, as 
well. It was not conventional 
surgery. It was something creative 
that I do sporadically and only out 
of desperation.”

He adds: “It was in my head that 
I was doing a salvage operation, 
where the patient has no 
alternative but what I can do.”

Around nine in the evening, Dr. 
David came out of the operating 
room to speak to her family.

He told them that Ms. Hughes 
had come through the surgery. 
But he was sombre. When her 
sister cheered, he admonished 
her, “Don’t cheer yet. I’m not sure 
she’ll make it through the night or 
the week.”

It was close.
“All those risks they feared 

actually happened,” she says. 
“After surgery, I went into 
respiratory failure.”

Dr. David explains: “I knew I 
can fix the heart, but the lungs 
were marginal. Her chest wall 
doesn’t move enough.”

Under anesthesia or with a high 
dose of narcotics, the movement 
is further impaired. 

“If you cannot move your chest 
wall,” he adds, “you cannot 
breathe.”

When Ms. Hughes entered the 
CVICU postsurgery, “she was very 
critical and very sick, unconscious 
and unaware,” recalls Ms. Storey.

 “In CVICU, we see miracles and 
we see people close to death, but 
we’re a very large team and we 
work really hard and do what we 
can, working together.”

Ms. Hughes recalls those first 
days and weeks: “I struggled to 
breathe and I struggled with 
hallucinations and delusions 
because the carbon dioxide was 
elevating in my blood. Then 
things would improve and my 
mind would clear before the CO2 
elevated again. It was days of up 
and down.”

After a week, Ms. Hughes was 
discharged from CVICU, but was 
brought back 24 hours later when 
her CO2 level spiked so high she 
went into a coma.

Shortly after, her only 
functioning lung collapsed with 
pneumonia.

“I was fighting to live,” she says, 
“and it was such a hard fight 
physically and emotionally. I 
had no fear of death. I am fully 
confident that this world is not 
the end. I had the hope of being 
with Jesus. And I wasn’t sure that 
I could keep that fight going. But 
I realized, No, it’s not just about 
me. I was determined to keep 
fighting. I did it for my family, to 
experience with them the joys we 
have in this world, as well as the 
hardships.”

She was not fighting alone.
“My husband would tell me that 

God wasn’t giving up on me,” she 
recalls. Mr. Hughes remained at 
her bedside constantly. “He was 
my rock,” Ms. Hughes recalls.

“I was aware that everyone was 
doing so much to keep me alive. 
The nursing staff was fantastic. 
The doctors doing rounds would 
include us in their conversations.”

Ms. Hughes’ physical condition 
began to improve after she 
underwent a tracheotomy. A tube 
inserted in her windpipe allowed 
a ventilator to push oxygen into 
her one working lung.

“Those were hard days of having 
to surrender everything,” she says. 
“I couldn’t eat, couldn’t talk.”

Weaning herself off the machine 
was a challenge. “Every day I’d 
have to breathe more on my own, 

starting with an hour a day. It was 
a wearing process. There were 
weeks and weeks of doing that. I 
really got stuck. I could manage 
through the day but wasn’t sure I 
could get through the night.”

As long as she needed the 
ventilator, Ms. Hughes remained 
in the CVICU. 

“She knew there was work to  
be done and she owned it,” says 
Ms. Storey.

“I realized I had to push through 
the night because that was the 
only way I could go home,” says 
Ms. Hughes.

Although the breathing tube was 
removed after a month – “to be 
eating and talking again, things 
we take for granted!” – she still 
required breathing support. 

She was discharged from the 
CVICU and sent to a rehab 
hospital to learn to use a BiPAP 
machine, similar to the CPAP 
machine used by people with 
sleep apnea.

And then at last, Ms. Hughes 
went home. Her husband was her 
primary caregiver, she says.

“I was still on oxygen, very weak, 
able to walk about four steps at a 
time. The thing we kept in mind 
was head nurse Helen reminding 
us to keep moving forward. I 
focused on the joy in my children’s 
faces, and I managed to get 
outside with all my equipment, 
even though the oxygen line 
would freeze in winter.”

In early fall 2015, an 
echocardiogram showed that Ms. 
Hughes’ heart was healing. She 
was given the go-ahead to begin 
exercising.

“We went on a hike on the 
Niagara Escarpment. The leaves 
hadn’t changed yet,” she says. “We 
came home and planted tulip 
bulbs.”

It doesn’t much matter whether 
you attribute Ms. Hughes’ survival 
to Dr. David and the PMCC, to 
her faith, to the steadfastness and 
love of her husband or to a higher 
power.

Ms. Hughes is, against all 
reason, in defiance of every 
prognosis but one, alive.

How is it possible to explain 
that?

Was it a surgeon’s skill, a 
dedicated and expert team of 
intensive care practitioners, 
a patient’s determination, a 
community of love and support? 
Was it all of that?

Or was it a miracle?
Sometimes, a miracle is all it 

takes. 

In the fall of 2015, Rebekah 
Hughes was given the 

okay to start exercising – 
another milestone in her 

remarkable journey.
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When the 
heart and 
cancer 
converge
Ontario-Texas teamwork and life-saving surgery 
got Jennifer Picado to her university graduation

By Marjo Johne

12  Peter Munk Cardiac Centre 
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Jennifer Picado was 
just a few months 
away from finishing 
medical school when 
she got devastating 
news from her doctor.

The heart palpitations and 
breathing difficulties that she 
was struggling with for the past 
three years were not, as had been 
suspected initially, symptoms of 
anxiety. They were caused by a 
tumour that had grown right on 
her heart.

“The first surgeon I saw told 
me it was inoperable,” recalls Ms. 
Picado, a 27-year-old resident of 
Montreal. “So I spoke to other 
surgeons who said the tumour 
needed to be removed right 
away, but the problem was that 
none of them had any experience 
removing cardiac tumours.”

A referral from a cardiologist 
at McGill University Health 
Centre changed everything for 
Ms. Picado. She was directed 
to Dr. Robert James Cusimano, 
a cardiac surgeon at the Peter 
Munk Cardiac Centre (PMCC) 
and one of only two doctors in 
North America with the expertise 
to treat such cardiac tumours.

The second is Dr. Michael J. 
Reardon, a cardiac surgeon at 

Houston Methodist Hospital in 
Houston.

Cardiac tumours, which are 
relatively rare, can originate in the 
heart or spread to the heart from 
other parts of the body. Whether 
they are malignant or benign, 
these growths are considered a 
serious health threat and can kill 
if left untreated.

“Eventually, a cardiac tumour 
could block blood flow through 
the heart,” says Dr. Cusimano, 
whose specialized training 
and experience include heart 
transplants. “Even if your tumour 
is not malignant, you can still die 
from it.”

On May 12, 2016, Dr. Cusimano 
performed surgery on Ms. Picado 
to remove the cardiac tumour 
– a procedure that Dr. Reardon 
attended as an adviser and 
observer. About two-and-a-half 
weeks later, Ms. Picado walked 
across an auditorium stage at 
McGill University to accept her 
medical school diploma.

“My goal was to get out of 
hospital and graduate,” she 
recalls. “Thanks to Dr. Cusimano, 
I made it to the ceremony.”

Dr. Cusimano’s expertise in 
cardiac tumours was developed 
not in medical school, but over 
24 years on the job at the PMCC. 
Because of the centre’s reputation 
for innovation and excellence 

in cardiovascular care, it gets 
hundreds of referrals each year 
from around the world for heart 
surgeries, including those that 
call for the removal of abnormal 
growths. Dr. Cusimano says this 
has given him more opportunities 
than usual to work on heart 
tumours and to learn to respond 
to each unique case.

“Where and how a tumour has 
grown determines what we do 
when a patient comes to us,” he 
explains. “For example, if it’s 
across a blood vessel, [then] we 
do a bypass. If it has invaded a 
valve, then we need to do a valve 
replacement.”

Dr. Cusimano is now working 
on spreading awareness about 
heart tumours, educating other 
physicians and health-care 
professionals on treatment 
options to develop more 
widespread expertise. 

In January 2016, he organized 
the world’s first cardiac tumour 
conference, which drew more 
than 50 attendees from Canada, 
the United States and Europe. A 
second conference is scheduled 
for January 2017. 

“My goal is to create a cardiac 
tumour centre of excellence in 
Canada, which can help people 
not only in this country, but 
also around the world,” says Dr. 
Cusimano. 
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Dr. Robert James 
Cusimano, left, and 

University of Toronto 
med student David 

Scholl examine 
patient images. Dr. 
Cusimano is one of 
only two doctors in 

North America with 
the expertise to treat 

cardiac tumours like 
Jennifer Picado’s.
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For JoÃo Couto,  
it was Dr. Cusimano  
to the resCue

João Couto can feel himself getting 
better and stronger with each passing 
day. The professional house painter 
in his 30s, who used to stay active by 
playing soccer, running and going to 
the gym, now takes frequent walks 
and says he’s ready to go back to 
work.

Less than a year ago, Mr. Couto 
was on an operating table at Toronto 
General Hospital – part of Ontario’s 
University Health Network (UHN) 
– getting a rare, cancerous tumour 
removed from his heart and lung.

Two doctors led the operation, 
which lasted about eight hours. 
Dr. Robert James Cusimano – one 
of two cardiac surgeons in North 
America with expertise in cardiac 
tumours – removed the growth from 
Mr. Couto’s heart, while Dr. Shaf 
Keshavjee, Surgeon-in-Chief at UHN 
and Director of UHN’s Toronto Lung 
Transplant Program, addressed the 
tumour in his lung.

“I probably would have died if 
Dr. Cusimano had not stepped in 
and said, ‘Yeah, I can take out that 
tumour,’ ” says Mr. Couto. “I can’t say 
enough about him and Dr. Keshavjee. 
They really saved my life.” •

14  Peter Munk Cardiac Centre 

Left: A CT scan of the heart of a patient with 
two tumours, appearing as dark shadows on 

each side of the heart. Right: Both cardiac 
tumors were removed following surgery.
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Brian Voykin ‘shoulDn’t  
Be here toDay’

Brian Voykin spent eight years in great 
discomfort, unaware that the excessive itching 
and sweating that plagued him constantly were 
indications of something far more dangerous – 
a grapefruit-sized tumour attached to his heart.

“By the time it was discovered, the tumour 
had already invaded my superior vena cava 
and completely encircled one of the pulmonary 
arteries that shoots blood into my lungs,” recalls 
Mr. Voykin, who lives in Toronto with his wife 
and their three young children. “At some point 
those blood vessels would have been cut off 
completely, and I probably would have had a 
heart attack.”

Mr. Voykin’s doctors at Sunnybrook Health 
Sciences Centre in Toronto sent him to 
the Peter Munk Cardiac Centre, where he 
was placed in the care of Dr. Robert James 
Cusimano, a cardiac surgeon with expertise in 
heart tumours. 

Dr. Cusimano cut out the tumour from Mr. 
Voykin’s heart in June 2010. Another surgeon, 
Dr. Shaf Keshavjee – who leads the University 
Health Network’s Toronto Lung Transplant 
Program – removed a smaller tumour from one 
of Mr. Voykin’s lungs.

Today, Mr. Voykin is tumour-free. He says 
his quality of life is significantly better; he no 
longer sweats profusely and the itching has 
subsided. Most importantly, he’s no longer 
under the imminent threat of a heart attack, 
although he may need a pacemaker in the 
future. The cardiac tumour was so big that Dr. 
Cusimano had to take out his sinus node, which 
stimulates and regulates the heart.

“I had some pretty amazing people taking 
care of me,” says the 47-year-old Mr. Voykin. “I 
shouldn’t be here today, but here I am.” •

Winter 2017 15

Surgeons at PMCC, left, perform cardiac 
tumour removal surgery on patient Jennifer 
Picado. Right, Dr. Robert James Cusimano 
holds the tumour they took from the McGill 

University student’s heart.
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New mom’s 
heart arrhythmia 
triggers 
novel genetic 
discovery
Five members of the Bleau family share a common gene defect  
that was previously unknown to cause an irregular heartbeat

By Shelley White

Wanda 
Bleau, far 

left, and her 
daughters 

continue to 
learn about 

the genetic 
roots of 

her atrial 
fibrillation.
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focusing on and then I had that 
thrown in there,” says Chantel. 

It was a traumatic event that 
would prove difficult to forget. 
“Even now, I get a little bit of 
heartburn and I get nervous,” she 
says. “It never goes away and it’s 
been almost six years.”

But it was also an experience 
that led to a medical discovery. 
Chantel’s atrial fibrillation was 
revealed to be an inherited 
arrhythmia caused by a single 
gene common to several members 
of her family, a discovery that 
has furthered medical science’s 
understanding of the genetic 
roots of heart disease.

Putting the  
puzzle pieces  
together

Wanda Bleau, Chantel’s mother, 
remembers first feeling chest 
discomfort as a busy mom of 
three in her early 30s.

“I was always short of breath 
and always tired and my chest 
always felt heavy,” says Wanda, 
now 54, also from the Windsor 
area. “But at that time, I thought 
it was more anxiety because it 
was around the holiday time and 
I was rushing around buying 
teachers’ gifts and that kind of 
thing.”

After a visit to the doctor’s 
office, Wanda was sent to the 
hospital to have tests, but she says 
nothing really came of it. “Back 
then, you went to doctors, you 
had tests done. Nobody really got 
too excited about it, and neither 
did I.”

Her symptoms continued on 
and off, but her true diagnosis 
didn’t come for another 23 years.

“I have to thank Chantel for 
it. Because it started with her,” 
says Wanda. “She was the one 
who started the process to give 
us all more education and more 
awareness of what’s going on.” 

Chantel had been referred to 
Dr. Lorne Gula, a cardiologist at 
University Hospital in London, 
Ont., who began asking questions 
about whether anyone else in 
the family had symptoms similar 
to hers. Chantel noted that her 
mother had been plagued by an 
irregular heartbeat for years. “So 
then it was my mom and then 
we started following that along, 
and it was her brothers and my 
grandma – my mom’s mom – 
and he said, ‘Wait a minute, I’m 
starting to see a pattern,’ ” says 
Chantel. 

when most new 
moms bring their 
baby home from the 
hospital, their biggest 
concerns are getting 
used to changing 
diapers and trying 
to get a little sleep 
in between feedings. 
But just days after 
giving birth to her first 
child, Chantel Bleau 
of windsor, ont., felt 
like she was having a 
heart attack.

Chantel, who was 24 at the time, 
says she had first started to feel 
symptoms – a tightness in her 
chest – while in labour.

“I was in labour [a] very long 
[time], about 18-and-a-half 
hours, and I kept saying, ‘I’m not 
feeling well,’ and everyone kept 
saying, ‘You’ve been in labour a 
long time; you’re probably just 
sore,’ ” says Chantel, now 33 and 
a mother of two. She was sent 
home with her husband and 
newborn, Sophie, but the chest 
discomfort didn’t improve.

“It almost felt like someone had 
punched me really hard in the 
chest,” she says. “I was having 
trouble breathing, going up and 
down my stairs, but again, I 
thought, I just had a baby two 
days ago. And then it got to the 
point where my husband had to 
bring me into the hospital.”

Chantel was admitted to 
the cardiac unit at her local 
hospital, and after a battery 
of tests the cardiologist on 
call determined that her 
symptoms were not a heart 
attack but a heart arrhythmia. 
Chantel was diagnosed with 
atrial fibrillation (AFib), a 
condition involving an irregular 
heartbeat. It’s a condition that 
affects approximately 350,000 
Canadians but is usually more 
common in older people. 
Although atrial fibrillation itself 
is not usually life-threatening, it 
can contribute over time to the 
weakening of the heart muscle, 
severe symptoms limiting activity 
and exercise, or the development 
of a life-threatening event like a 
stroke.

“It was terrifying, to be 
completely honest. I was a brand-
new mom and that’s what I was 

Dr. Michael Gollob is a 
cardiologist, scientist and Chair 
of the Peter Munk Centre of 
Excellence in Molecular Medicine 
at the Peter Munk Cardiac 
Centre (PMCC). He first became 
aware of the Bleau family when 
he was contacted by Dr. Gula, 
who knew that Dr. Gollob did 
genetic research in the area 
of cardiac arrhythmias and 
cardiomyopathies. 

“I reviewed the cases and it was 
clear there was commonality to 
their clinical picture, and we said, 
‘Let’s try and discover the genetic 
cause,’ ” says Dr. Gollob.

The family agreed to take part 
in a genetic study helmed by Dr. 
Gollob. “For me personally, it’s 
education,” says Chantel. “I have 
two small kids, and if this is a 
hereditary thing I want to make 
sure they are taken care of. So I 
was completely on board.”

Genetic analysis of the family 
revealed that five family members 
– Chantel and Wanda, plus 
Chantel’s two sisters and one of 
Wanda’s brothers – share a defect 
in a novel gene not previously 
known to cause atrial fibrillation: 
the atrial-specific myosin light 
chain gene, or MYL4. The 
findings were published in 
the medical journal Nature 
Communications in April 2016. 

Dr. Gollob points out that there 
are two main types of genetic 
diseases – those in which multiple 
genetic differences occur along 
one or more molecular pathways, 
incrementally promoting a 
disease process, and those in 
which one rare genetic variant is 
responsible. “The type of genetic 
disease that we found in the 
Bleau family is where a single 
gene is enough, if it’s defective, 
to cause a bad clinical condition,” 
he says.

The Bleau family’s genetic 
connection is unusual, adds 
Dr. Gollob, because they have a 
muscle disease of the heart that 
is specific to the top chambers 
of the heart, the atria. “A genetic 
disease of that form has never 
been described that is specific 
to the top chambers,” he says. 
“There are genes specific to the 
bottom chambers of the heart 
[ventricles], but this was the first 
that described the top chambers. 
At this point, we think it’s not 
a common cause for AFib, but 
we’re attempting to quantitate 
how many people have this gene 
as their cause.”

Atrial fibrillation is a condition 

that can sometimes go unnoticed 
for years, because while some 
people experience symptoms, 
others do not. Symptoms can 
include feeling that your heart 
is racing or “fluttering,” chest 
pain or discomfort, shortness of 
breath or extreme fatigue. Atrial 
fibrillation can be diagnosed 
through devices such as an 
electrocardiogram (ECG), a 
Holter monitor (a portable ECG 
machine carried around for 24 
hours or longer to record your 
heart rhythm) and stress tests 
(running tests on your hearts 
while exercising on a treadmill). 

Medication can be used to 
control AFib, and healthy lifestyle 
choices are also an important 
way to avoid complications in 
patients with AFib. High blood 
pressure, high cholesterol, 
diabetes and obesity can worsen 
the outcome for patients affected 
by the condition, so addressing 
any risk factors, maintaining a 
healthy weight and engaging 
in regular exercise can reduce 
risk. However, overindulgence 
in endurance exercise can also 
trigger development of atrial 
fibrillation in some individuals.

Chantel, Wanda and Ashley 
Bleau (Chantel’s sister) all say 
they try to maintain a healthy 
diet and exercise regime to 
control their atrial fibrillation, 
but the lack of energy and fatigue 
associated with the disease can 
make it challenging. Ashley, 26, 
was found to carry the MYL4 
gene defect after being tested 
last year as part of the study. She 
only recently began experiencing 
symptoms of atrial fibrillation, 
and she says the condition now 
impacts her ability to exercise.

“I was pretty active before all 
this, and I can’t even go to the 
gym anymore for more than five 
minutes,” says Ashley. “I just can’t 
control my heart rate. It gets too 
high and I can’t bring it down, 
so now I just do walks – that’s 
about it.”

Chantel says she has struggled 
to keep her weight under control, 
and as the mother of two active 
children, it can be tough to focus 
on her own needs. “After two 
kids, I’m doing the best I can,” she 
says. But knowing that her atrial 
fibrillation has a genetic cause 
has helped her understand her 
condition better.

“Being educated about it has 
helped me deal with it personally,” 
she says. “In my generation, it’s 
talked about so much: how to 
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eat, how to live, how to exercise. 
I think people need to realize it’s 
not always your fault.”

Exploring the  
genetic roots of 
cardiovascular disease

Uncovering the genes that are the 
root causes of cardiac conditions 
is not just about scientific 
discovery, says Dr. Gollob. It’s also 
about discovering a treatment or 
even a cure.  

“When we find a gene that’s 
involved in promoting a disease, 
that gene tells us a lot about the 
biological process that leads to 
the disease pathology,” says Dr. 
Gollob. “No. 1, we’ve identified 
a gene that makes a protein in 
an important pathway that may 
lead to pathology. That protein 
may then become a target for 
drug development in therapy to 
attenuate a disease process or 
eradicate it altogether.”

In the case of the Bleau family 
study and others like it, step 
one is finding the genetic cause, 
says Dr. Gollob, and step two is 
conducting future research that 
could identify novel drugs that 
may intervene in the molecular 
pathway.

“I see it as a ‘bedside-to-cell-
to-bedside’ type of translational 
research study, where we identify 
a clinical disease, we identify 
the gene at the cellular level that 
causes the disease, we understand 
the physiology of that gene and 
the protein that it makes, and 
then we say, ‘Can we now go 
back and target that molecular 
pathway of the protein to offset 
the disease process?’ ”

Dr. Gollob notes that when a 
molecular pathway is identified, it 
could be beneficial in all patients 
with atrial fibrillation, not just 
one family with one particular 
gene.

“That particular gene may not 
be the cause for everybody, but 
that pathway may be relevant 
for everybody,” he says. “And 
so a drug that’s developed 
after identifying a pathway 
may have huge application to 
many individuals with the same 
condition.”

Dr. Jagdish Butany is the 
Director of Pathology in the 
Department of Laboratory 
Medicine and Pathobiology at 
the University of Toronto, and he 

is a cardiovascular pathologist 
at the PMCC with more than 30 
years of expertise. Dr. Butany says 
that a “large number” of cardiac 
diseases have a genetic basis. 

“When I started out, genetics 
was really crude,” says Dr. Butany, 
72. “We knew that if I was born 
with a sixth finger, that was 
genetic. In the beginning, we 
didn’t think very much of the 
genetic basis of heart disease, but 
it’s been pleasantly surprising to 
see that almost everything seems 
to have a genetic basis.”

It’s a revelation that has helped 
to explain the sometimes-
confounding nature of heart 
disease – why some people can 
do everything “right” in terms 
of lifestyle choices and still have 
problems, while others can do 
everything “wrong” and escape 
the consequences.

“There are people who eat bacon 
and eggs every day and nothing 
happens to them. And then there 
are others who eat one rasher and 
one egg and they are in trouble; 
they have to give it up,” says Dr. 
Butany. “And then there are those 
who live a perfectly normal life, 
are at university, running, playing 
soccer and bang, they’re dead.”

But Dr. Butany also notes that it 
isn’t enough to find an abnormal 

gene in one individual. 
“It’s only looking at five people 

or 500 people and finding the 
same gene associated with the 
same abnormality that you know 
this likely is the cause,” he says. 
“And having found it, that same 
gene doesn’t always express 
fully in 10 people who have that 
abnormality. You may express 
it very little, while I may have a 
full-blown abnormality associated 
to it. So finding a genetic 
abnormality is one step toward 
solving the puzzle, but it’s not the 
only answer.”

The more people researchers 
can find who share a genetic 
abnormality, the closer they can 
get to solving that puzzle, says 
Dr. Butany. That’s why one of his 
passions for the past 15 years has 
been collecting tissue samples in 
a “biobank” at the PMCC. With 
the help of Medical Director 
(PMCC) Dr. Barry Rubin in 
raising funds for the project, Dr. 
Butany started collecting samples 
from patients with cardiac 
tumours, and about nine years 
ago he began collecting tissue 
samples from people with other 
cardiovascular ailments.

“Now we have material that’s 
potentially of tremendous use. 
With a biobank, you don’t have to 

Dr. Michael Gollob speaks with 
Genetic Counsellor Melanie Care. 

The Bleau family took part in a 
genetic study led by Dr. Gollob.

Creating the future 
with cardiology  
solutions

Discover how at 
www.philips.ca/healthcare
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wait 10 years to get a reasonable 
sample of patients. You already 
have the banked tissue for 15 
years that you can use for studies,” 
he says. “[The biobank] is slowly 
beginning to be used and mined 
for that purpose.” 

But as researchers continue 
to identify faulty genes that 
are responsible for specific 
cardiovascular problems, the 
question then becomes whether 
it would be possible to screen 
the general population for that 
genetic anomaly. 

“In the future, when a child 
is born, we could, at least 
theoretically, do genetic typing 
and we may be able to predict 
that, roughly, at between [ages] 
15 and 20 the child might develop 
leukemia, or at 35 to 50 the 
child might develop cancer of 
the tongue, even if [he or she 
doesn’t] smoke or chew tobacco. 
Or if the child lived to 65, [he or 
she] develop Alzheimer’s. So that 
sort of roadmap is theoretically 
possible if we want to go down 
that road,” says Dr. Butany.

Dr. Gollob says that the idea of 
screening the entire population 
for genetic abnormalities is just 

not an economically feasible 
approach. “Screening the general 
population for genes is not 
something we do, because it 
would be cost-inefficient and 
difficult to interpret genetic 
findings in people who appear 
healthy. In the future, as we 
gain a greater understanding 
of genetic variation in the 
population and costs of genetic 
sequencing decrease, we may 
be able to have our genetic 
makeup on a ‘chip’ at birth and 
manage many conditions with a 
preventative approach.”

Foresight for the  
next generation

Both Dr. Butany and Dr. 
Gollob agree that the biggest 
beneficiaries of diagnosing a 
condition as having a genetic root 
are the index patient’s first-degree 
relatives.

“If you screen family members 
after you’ve identified an index 
case in the family with a genetic-
based disease, then you have the 
opportunity to be preventative for 
those particular family members,” 
says Dr. Gollob.

Chantel Bleau says taking part 
in the study and learning about 
the genetic root of her atrial 
fibrillation has helped her feel 
more in control of her condition. 

“Now it’s just a way of life for 
me,” she says. Knowing that it is 
an inherited disease, Chantel says 
she feels better able to recognize 
potential symptoms in her 
children.

“I wasn’t diagnosed until I was 
24, but knowing what I know 
now and looking back, I was 
having symptoms in my teens. So 
definitely knowing what to look 
for [in my children] helps me 
sleep a little better.” Dr. Gollob 
says, “All that Chantel’s children 
need now is a DNA test to see if 
they carry the genetic defect in 
the MYL4 gene we discovered. If 
they do not carry it, they will not 
get this disease.”

Chantel says she also feels good 
about the contribution that she 
and her family have made to 
scientific discovery. 

“It feels fantastic to know that 
they took my DNA and were able 
to isolate something that they can 
use,” she says. “It’s an incredible 
feeling.” 

Cardiovascular 
pathologist Dr. 

Jagdish Butany, left, 
and cardiologist Dr. 

Harry Rakowski 
are key players in 

the PMCC’s ongoing 
effort to uncover the 

genes that are the 
root causes of cardiac 

conditions.
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A new 
beat of 
life
Aortic surgery is delicate work, but 
it becomes even trickier when your 
patient is eight years old 

By Renee Sylvestre-Williams

20  Peter Munk Cardiac Centre 
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It’s news no parent 
wants to hear, but 
Brian and Jacqui 
Latimer were told that 
their son, Alex, may 
fall asleep and never 
wake up again. 

They lived with that fear 
for nearly eight years, until a 
collaborative operation between 
Toronto’s Hospital for Sick 
Children (SickKids) and the Peter 
Munk Cardiac Centre (PMCC) 
gave them the opportunity to plan 
for the future.  

Alex is the Latimers’ fifth child, 
and he was born at home in 
Bowmanville, Ont. The first 24 
hours were fine. “The birth was 
normal and natural,” says Jacqui. 
“He was big, 11 pounds, and we 
noticed that his feet were clubbed 
and his hands were curled. At first 
they thought it was because he 
was so long.” 

The next day was the start 
of their medical journey. The 
midwife didn’t like how Alex was 
breathing. The family went to the 
Markham Stouffville Hospital 
for a series of tests and then went 
to their pediatrician, who said 
Alex was normal but a lot quieter. 
But he sent them to a pediatric 

cardiologist “just to make sure.” 
They were transferred to the 

Scarborough Hospital for an 
ultrasound and found that Alex’s 
aortic root was a little bit dilated. 
That led them to SickKids for 
genetic testing, where Alex was 
diagnosed with Loeys-Dietz 
Syndrome. 

Loeys-Dietz Syndrome (LDS) 
is a genetic disorder that affects 
the connective tissue in the body, 
similar in some ways to Marfan 
syndrome. “It may be inherited 
from one of the parents or may 
be the result of a new mutation,” 
says Dr. Maral Ouzounian, 
Cardiovascular Surgeon and 
Surgeon Scientist at the PMCC. 

The connective tissue is what 
provides strength and flexibility 
to bones, muscles and blood 
vessels. “There are multiple genes 
in the transforming growth factor 
(TGF)-beta family that may be 
effected in LDS.” While the genes 
involved might be different, all 
of them are characterized by the 
enlargement of the aorta, the 
large blood vessel that moves 
blood from the heart to the rest of 
the body. With LDS, the aorta can 
weaken and stretch, which causes 
a bulge in the vessel wall known 
as an aneurysm. The stretching of 
the aorta can also lead to a sudden 
tearing of the layers in the aorta 
wall known as an aortic dissection 
– a catastrophic and sometimes 
fatal complication of this disorder. 
Once patients are diagnosed with 
LDS, says Dr. Ouzounian, they 
are closely followed with regular 
MRIs and CT scans of the aorta 
and all of its branches. 

LDS is usually passed down 
through families, but the genetic 
testing done on the Latimers 
found that neither Brian nor 
Jacqui has it. Alex’s LDS was a 
spontaneous occurrence. The 
Latimers learned a lot about LDS 
as a result of Alex’s diagnosis. 

“It was pretty daunting at first,” 
says Brian. “I started researching 
the genetics and the collagen 
factor in his DNA and what it 
meant. Then we went from there 
to learning about the heart and 
the aorta and what imaging can 
show you, any symptoms to watch 
for. It’s been a real journey trying 
to familiarize ourselves with the 
terminology and the medical 
community and how they work.”

(Patients or families with LDS or 

Dr. Maral 
Ouzounian, right, 

and Dr. Chris 
Caldarone, left, 
were part of the 

team approach that 
helped treat Alex 
Latimer, far left, 

who was diagnosed 
with Loeys-Dietz 

Syndrome.
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similar heritable aortic conditions 
such as Marfan syndrome or 
familial thoracic aortic aneurysms 
rely on support and education 
through organizations like 
the Genetic Aortic Disorders 
Association [GADA] of Canada.) 

Alex had his first surgery when 
he was 18 months old – a valve-
sparing aortic root replacement 
performed by Dr. Glen Van 
Arsdell – and everything was 
as fine as it could be under the 
circumstances, until January 17, 
2016. 

Earlier that day, Alex, his 
siblings and their parents were 
having a typical day out. They 
were tobogganing down the little 
hill at his school, but that night 
Alex started crying in pain, telling 
his parents that his shoulder, his 
jaw and his back were hurting. 
(They didn’t know it at the time, 
but these were the very symptoms 
of an acute aortic dissection.)

Brian took his son to the 
Bowmanville hospital, and after 
X-rays and ultrasounds the 
hospital sent the pair straight to 
SickKids via ambulance.

At 4:30 in the morning, it was 
discovered that the aorta had 
dissected just above the site of the 
original graft. “Brian called me at 
5:30,” says Jacqui. “He wanted me 
to see [Alex] before he went into 
surgery.” Dr. Van Arsdell was there 
again, seven years after his last 
time with Alex. He showed Brian 
the dissection, and Brian wrote in 
his journal: “And then, in quiet, 
measured tones, he walks me 
through a horror show of possible 
complications.” Alex had to have 
surgery. 

The Latimers got through the 
surgery, which repaired his aortic 
arch, but were still faced with 
the fact that they could lose their 
child. They slept on mattresses on 
the floor in his bedroom, reluctant 
to be away from him during 
the night. It wasn’t over. Alex 
returned with pain and the scan 
showed an impending rupture of 
his aorta. 

“I remember it was a Friday, 
and Glen called me to say he was 
leaving town and was leaving 
me with [Dr.] Chris [Caldarone, 
Surgeon-in-Chief, Department 
of Surgery, Staff Cardiovascular 
Surgeon at SickKids],” says Dr. 
Ouzounian.  

 “[A team meeting took place] 
with Glen, Chris, the radiologists 
and Alex’s cardiologist, and 
immediately upon seeing the 
scans, we knew that Alex needed 

an urgent operation.” 
Dr. Ouzounian had a 

complicated aortic surgery 
already booked that day, so the 
team decided to do Alex’s surgery 
the next day, a Saturday.  

“I’ve never operated on a kid 
before,” says Dr. Ouzounian, 
who had done a pediatric 
cardiac surgery rotation in 
training, but had never done 
a thoracoabdominal repair on 
an eight-year-old. In fact, there 
have been very few previous 
thoracoabdominal aortic repair 
cases at SickKids, as the condition 
is extremely rare in children.

“That’s why the team approach 
was so essential,” she says. 
“Chris understands the pediatric 
physiology and doing major aortic 
surgery on a child, while I had 
the technical expertise of actually 
doing the thoracoabdominal 
repair.”  This is an extremely high-
risk surgery in the emergency 
setting, says Dr. Ouzounian, with 
a significant chance of death or 
leaving the patient paralyzed. It 
was an eight-hour operation that 
involved repairing his aorta from 
his arch down to his bowel and 
kidney vessels. 

Alex’s second surgery was a 
success. He went back to school in 
June, and he’s playing with friends 
and eating a lot. “He takes it easy 
in gym,” says Jacqui. But the effect 
of eight years and three surgeries 

did take their toll. 
“It’s a little of PTSD 

[posttraumatic-stress disorder],” 
says Brian. “It definitely is a bit of 
hospital hangover,” he says of their 
stay at SickKids. Alex spent (just 
over) a week in the intensive care 
unit (ICU), and Jacqui says that 
it wasn’t a comfortable stay for 
their son. 

“He had so many things attached 
to him, and you want so badly 
to be there for him, but part of 
you dreads it because you feel 
so helpless,” says Jacqui. “He 
would look at me; he couldn’t 
even speak. I would say, ‘Are you 
comfortable?’ and he would shake 
his head no, and I would get the 
nurse to help me turn him over on 
the other side. He would doze for 
five or 10 minutes, and his eyelids 
would flutter and he would be 
uncomfortable again.”

“It was difficult and draining,” 
says Brian, but now the Latimers 
are approaching a life of 
normalcy. “Dr. Ouzounian is off 
the charts. In our last e-mail, she 
said to get him outside. He’ll be 
tired and sore, but it’s good for 
him,” says Jacqui.

Dr. Ouzounian adds: “Even 
though the majority of his aorta 
has been replaced, Alex could 
still have recurrent dissections or 
aneurysms in other blood vessels, 
and thus must be monitored for 
life.” 

Alex Latimer’s surgery was 
an extremely high-risk 

procedure, performed in 
an emergency setting that 

required a co-ordinated 
team approach, PMCC 

Cardiovascular Surgeon 
Dr. Maral Ouzonian, 

above, says. 
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A high-tech 
mechanical  
pump keeps this  
‘Iron Man’ alive
Married at the PMCC, Morgan Latta lives with  
a life-saving ventricular assist device as he  
awaits word on transplant eligibility

By David Israelson
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blood out of his weakened heart’s 
pumping chamber and pumps it 
into a tube connected to the main 
artery supplying blood to the rest 
of his body, with another wire 
connecting to a controller and the 
battery pack. 

Untreated, Mr. Latta’s case 
would lead to a severely restricted 
life, “right at the time when he 
would normally be busy, starting 
a family and would expect to be 
physically active,” Dr. Yau says. 

Instead, after Mr. Latta’s VAD, 
called a Heartware HVAD, was 
installed – and his wedding took 
place – he was able to go home, 
where he waits to learn if he will 
be medically eligible for a heart 
transplant. But he can live a long 
time with his VAD, whether or 
not he has the transplant.

Mr. Latta was slated to 
participate in a groundbreaking 
international stem cell study 
being led by the PMCC, but 
had to withdraw from this 
because of his particular health 
complications. Nevertheless, 
he returns to the PMCC on a 
regular schedule to determine 
whether his blood pressure 
in his lungs has become low 
enough to consider a transplant. 
Meanwhile, he is home in 
Kingston, ON., with Theo and 
his wife.

“Once my heart rate drops and 
the lung pressure goes down, 
I can go immediately on the 
transplant list. I could get a new 
heart in a week or it could be 
months,” he says. Many patients 
have VADs installed as a “bridge 
to candidacy” for potential 
transplants, Dr. Yau says. 

He always gets support from the 
PMCC, regardless of whether he’s 
at the centre or at home; he’s in 
constant contact. 

“Part of my role is to see patients 
like Morgan and their families, 
when they’re going to get a VAD,” 
says Marnie Rodger, Nurse 
Practitioner, who has expertise in 
mechanical cardiac assist devices. 

“I meet and answer all the 
questions, show them the pump, 
the batteries, explain the surgery,” 
she says.

“Now I’m their first point of 
contact. If there are problems, 
they call me, and our team figures 
out what’s going on.” 

Mr. Latta’s surgery to install his 
VAD was delayed due to medical 
complications, which is why he 
got married in the hospital room 
instead of the PMCC atrium. 

There is a plus side. “I was able 

Morgan Latta has 
turned the tables 
on the Peter Munk 
Cardiac Centre 
(PMCC) and the 
leading-edge 
treatment it provides 
to thousands of 
people across Canada 
and around the world 
– he gave away his 
heart there.

“We got married there,” says Mr. 
Latta, 33, relaxing at home with 
his 14-month-old son, Theo. 

“We were supposed to get 
married in the atrium at the 
centre, where I was admitted. It’s 
gorgeous. But in my condition, I 
wasn’t allowed to leave the room. 
They kind of put me under house 
arrest.”

The reason for Mr. Latta’s 
temporary incarceration was 
to save his life. Mr. Latta was 
married in a dignified, low-key 
ceremony in his hospital room 
at the PMCC, attended by his 
medical team and accompanied, 
as he is at all times, by his 
ventricular assist device (VAD), 
the high-tech mechanical pump 
that keeps him alive while he 
awaits a possible transplant.

“I feel like Iron Man 
sometimes,” says Mr. Latta, who 
was previously working as a 
telecommunications contractor. 

“The VAD goes in my body; it’s 
designed, so the pump itself is in 
my chest and the controller and 
batteries go on my belt. It almost 
looks like I’m wearing a laptop. 
It weighs about five pounds and 
comes with two battery packs 
and a controller, and each battery 
lasts about four hours.”

Morgan had his VAD installed 
earlier this year as part of his 
treatment for his congenital heart 
disease condition, explains his 
cardiac surgeon, Dr. Terrence 
Yau. 

“The lower pumping chamber of 
his heart, which would normally 
be thick-walled, strong and 
capable of pumping blood out to 
the rest of his body, is actually in 
the wrong spot.” 

The VAD, which can fit into a 
person’s hand, is a pump that 
rotates up to 10,000 revolutions 
per minute (how fast depends 
on the model). It’s installed in 
Mr. Latta’s chest, where it draws 

to train Morgan and his wife [in 
maintaining the device] before he 
actually had the VAD implanted, 
and that actually shortened his 
postoperative stay,” Ms. Rodger 
says.

“It really does take a team, and 
we’re very fortunate to have such 
a great one at the PMCC,” says 
cardiac surgeon Dr. Vivek Rao, 
one of the world’s leading experts 
on mechanical cardiac assist 
devices. 

The technology of VADs is 
advancing exponentially, he adds. 
They cost between $80,000 
and $100,000 each, and the 
newest versions use magnetic 
levitation for their high-speed 
internal rotation, so the rotating 
parts never touch each other and 
therefore won’t wear out. 

VADs boost the odds for the 
more than 50,000 Canadians 
who are diagnosed with heart 
failure every year, Dr. Yau says. 
Mr. Latta says the PMCC team 
and his treatment certainly have 
changed his outlook, too.

“At first, I was in denial. I didn’t 
want to talk to them. Now when 
I come in and see them in the 
hallways, I talk to them as long as 
I can. We’ve become quite close.”

Beyond VADs: The PMCC 
and the world-leading 
stem cell program 

VADs are a medical miracle and 
the program at the PMCC is 
the largest in Canada, installing 
some 40 each year, performing 
around the same number of 

heart transplants. But while a 
VAD can keep a patient alive for 
many years, it doesn’t improve 
the patient’s heart function, says 
Dr. Yau.

He’s looking for something 
better, through a comprehensive 
stem cell trial study. 

“I can never take out that VAD 
unless I’m going to transplant 
you,” Dr. Yau explains to Mr. 
Latta. “Wouldn’t it be nice if we 
could put a VAD in and also give 
you stem cells that could make 
your heart function well enough 
to someday live without the VAD 
and the cables and without a 
heart transplant – just live on 
your own?”

The $4-million stem cell trial 
Dr. Yau and his PMCC colleagues 
are conducting is a huge study co-
funded by the National Institutes 
of Health in the United States 
and the Canadian Institutes of 
Health Research. It’s the first 
of its kind in the world and it’s 
being led by the PMCC. 

“It’s a collaborative trial across 
North America, run through a 
network of surgical sites and 
surgeons, by myself and Dr. 
Frank Pagani, a VAD surgeon at 
the University of Michigan,” Dr. 
Yau says.

Patients who take part in the 
study are those who receive a 
VAD. Doctors also implant either 
stem cells or a placebo in their 
hearts.

The doctors can turn down 
the patient’s VAD flows to see 
whether the patient’s own heart 
implanted with the stem cells G
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The ventricular assist 
device (VAD) is a high-
tech mechanical pump 
that helps keep patients 
like Morgan Latta alive 
while they await a heart 
transplant.
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shows improved function. 
“We turn it down temporarily 

and ask, ‘Do you feel okay?’ ” If 
not, the VAD gets turned back 
up right away. If the patient 
continues to feel well, with the 
VAD really not supporting them, 
the patient walks for six minutes 
while we measure how far they 
can walk, and we have several 
echocardiograms to assess heart 
function.

“This is now the second phase 
of the study,” Dr. Yau says. In the 
first phase, in which a low dose 
of cells was used, investigators 
found that 20 per cent of patients 
who received the placebo were 
able to tolerate having their VADs 
turned down for half an hour 
with no ill effects.

“However, if you received the 
stem cells, you had a 50-per-
cent chance of tolerating having 
the VAD turned down. That’s 
a huge difference that we 
don’t ordinarily see in modern 
medicine.”

The first phase involved about 
30 patients, while the second 
will enroll four times as many 
patients and is testing a much 
larger dose of stem cells, Dr. Yau 
says.

“It is by far the biggest trial 
that has ever been done in this 
population, in 15 sites across 
North America,” he says. 

“It’s not the same as bringing 
you in and taking out your VAD, 
but if your own heart functions 
better on its own, that can only be 
a good thing. It’s one more step 
toward our ultimate goal of being 
able to one day take out the VAD 
and leave the patient with their 
own well-functioning heart.” 

Geoff Speirs: Batteries  
and baby 

As if it weren’t a big enough 
personal breakthrough for Geoff 
Speirs to receive a left ventricular 
assist device (LVAD) and become 
a heart transplant candidate 
in 2016, another miracle came 
along.

Mr. Speirs, 32, became  a new 
dad, when his son Lincoln was 
born in March. 

“It means the world to me,”  
says Mr. Speirs, who lives in 
Lindsay, Ont., with his wife, 
Dawn Rossen, 31.

 “I’m living a normal lifestyle, 
other than having batteries and 

stuff,” he jokes.
Mr. Speirs had been treated for 

heart ailments eight years earlier, 
when he had a defibrillator 
installed. Then in 2013, while 
working in Western Canada, he 
suffered a stroke and returned to 
Ontario. 

“Those doctors are miracle 
workers. They told us that he was 
one to two days away from not 
making it,” Ms. Rossen says.

“He was in such bad shape that 
it took almost two weeks to get 
him into shape just for the LVAD 
surgery.” 

While he waits with his LVAD 
for his transplant, Mr. Speirs has 
more energy than he did before 
the device was installed. 

“Before, he was always tired. 
If we were to take a day trip 
to do something, for the next 
three days, he was out,” says Ms. 
Rossen.

The couple like the way the 
medical team at the PMCC treats 
them. “They’re nice, but they get 
straight to the point,” Ms. Rossen 
says. 

This may belie the enthusiasm 
of the PMCC team. Ms. Rodger 
will admit that she was “over the 

moon” when Mr. Speirs became a 
parent while on the LVAD. Like 
everyone else, she’s impressed 
with the quality of life patients 
like him can now enjoy. 

Dr. Yau says until recent years, 
many younger patients like Mr. 
Latta or Mr. Speirs might not 
have survived beyond childhood 
or adolescence; advancing 
medical technology and care 
from centres like the PMCC are 
changing this quickly.

“It’s actually a problem that 
there are more cases. But it’s a 
good problem to have,” Dr. Yau 
says. 

Top: Geoff Speirs, one of the 
only few patients to become a 
parent after being implanted 
with a medical heart, enjoys 

his baby son Lincoln, born 
in March 2016.

Above: Marnie Rodger, 
Nurse Practitioner, displays 
the ventricular assist device 
(VAD). Beside her are, from 

(the left) Dr. Vivek Rao,  
Dr. Phyllis Billia and  

Dr. Terrence Yau.
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Fixing holes and making 
patients whole again
Specialized implants and a minimally-invasive procedure gave two women back their lives

By Marjo Johne

the PMCC, used small implants to 
repair the defect in the hearts of Ms. 
Papatheodorou and Ms. Eapen. The 
medical devices are designed to be 
inserted through a tiny incision in 
the groin area, then pushed through 
a vein that goes straight to the heart.

In Ms. Eapen’s case, the procedure 
involved a novel device that had 
never before been implanted in 
humans. 

“We essentially insert a device that 
looks like a double-sided umbrella 
through a catheter that is less than 
four millimetres in diameter and 
then open up the device which has 
a waist  connecting the two discs 
so that it fills the hole,” explains Dr. 
Osten. “Once the device is in place, 
we pull out the catheter and close up 
the incision with a single suture.”

Ms. Eapen spent one night in 
hospital after the procedure, and 
three weeks later she was on a 
plane bound for Nairobi. Ms. 
Papatheodorou, who had been 
dependent on an oxygen machine 
for two years, recovered just as 
quickly.

“For a long time I was suffering 
and always feeling so weak,” she 
says. “But now I’m better, thanks to 
Dr. Osten and the nurses, who were 
very nice.”

Her son, Ted Papatheodorou, a 
Toronto electrician, says his mother 
has resumed her usual activities, 
which include walking to the park 
and grocery store and socializing 
with neighbours.

Helen Papatheodorou 
and Amira Eapen 
may be decades and 
thousands of kilometres 
apart, but for years 
the two women 
shared a common 
life-threatening health 
condition: a hole in the 
heart they were born 
with, but didn’t learn 
about until much later in 
their lives. 

Ms. Papatheodorou’s condition 
was the result of a hole – called the 
foramen ovale – which usually closes 
immediately after birth, but in her 
case remained open. Ms. Eapen had 
an atrial septal defect caused by 
septal tissue failing to form between 
the upper chambers of her heart.

There’s something else that links 
Ms. Papatheodorou, an 84-year-
old Toronto resident, and Ms. 
Eapen, a 26-year-old research 
consultant currently working at the 
Aga Khan University Hospital in 
Nairobi, Kenya. Last year, they both 
underwent a procedure to close the 
holes in their hearts at the Peter 
Munk Cardiac Centre (PMCC), 
located in the Toronto General 
Hospital, which is part of the 
University Health Network.

Dr. Mark Osten, a cardiologist at 
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“Before the procedure, she 
was always dizzy and vomiting 
a lot, and her skin had turned 
a horrible colour,” says Mr. 
Papatheodorou. “But she goes in 
for the procedure at the Toronto 
General [Hospital] and an hour 
later she’s fine, and she’s never 
gone near the oxygen machine 
again.”

Dr. Osten’s expertise with 
this type of closure procedure 
spared both Ms. Eapen and Ms. 
Papatheodorou from open heart 
surgery, which comes with a 
number of risks – such as the 
chance of a heart attack, stroke, 
arrhythmia or even death – and 
keeps patients in hospital for 
about a week. 

Recovery from open heart 
surgery can take months, 
depending on the age of the 
patient, says Dr. Osten.

“With our minimally-invasive 
procedure, patients leave the 
hospital either the same day or 
the next morning,” he says. “And 
they can usually go back to their 
usual lifestyle within 24 hours.”

The procedure is a great 
option for patients across the 
age spectrum – as proven by 
the examples of Ms. Eapen and 
Ms. Papatheodorou – and can 
be a true lifesaver for much 
older patients, who would 
have a much-reduced chance 

of recovering from open heart 
surgery.

But it almost didn’t happen for 
Ms. Eapen. Her condition, an 
atrial septal defect – which Dr. 
Osten says is the most common 
type of heart defect in adults – 
can usually be closed through 
the femoral vein in the groin 
with the standard device implant  
that has been used for years. In 
most  cases of atrial septal defect, 
patients can now avoid being  
treated with open heart surgery. 

Ms. Eapen had another problem 
to contend with: she’s allergic to 
nickel, which is a key component 
of today’s most commonly 
used devices to close holes in 
the heart. She was not eligible 
for the minimally-invasive 
device closure. Dr. Eric Horlick, 
another PMCC Interventional 
Cardiologist who performed 
the procedure along with Dr. 
Osten and whom Ms. Eapen 
had met when she first came to 
the PMCC, told her about a new 
device that was nickel-free and 
came in sizes large enough to 
cover atrial septal defect holes.

“But the problem was this 
new device was still in trial – it 
wasn’t available yet to be used for 
everyone,” recalls Ms. Eapen. “So 
he had to get permission from 
the company to use the device on 
me because I wasn’t part of the 

trial, and I know he worked really 
hard to obtain that permission.”

Dr. Horlick’s hard work paid off; 
the device manufacturer gave the 
PMCC a 24-hour window to use 
the new implant. In July 2015, 
Ms. Eapen cut short a vacation in 
Estonia and came to the PMCC, 
where Drs. Osten and Horlick 
fitted her with the trial device. 

“If that hadn’t happened, it 
would have been open heart 
surgery for me,” says Ms. Eapen. 
“I’m very grateful for everything 
they’ve done for me at the 
PMCC.” 

SPotligHt on CliniCAl 
nurSE Co-ordinAtorS

It takes a multidisciplinary team 
of health professionals to look 
after every patient at the Peter 
Munk Cardiac Centre (PMCC). A 
key member of every team is the 
nurse co-ordinator, who works 
closely with doctors and guides 
patients through every step of 
their journey at the PMCC.

“As nurses, our role is to make 
sure that patients understand 
and are well prepared for the 
treatment that’s being prescribed 
for them,” says Socorro (Sue) 
Jimeno, Clinical Nurse Co-
ordinator of the Adult Structural 
Heart Disease Program at the 
PMCC. “We help to ensure 
they have an overall positive 
experience.”

The PMCC nurses have 
specialized expertise in cardiac 
care. Ms. Jimeno, for instance, 
worked for many years in the 
heart catheterization laboratory 
at the Toronto General Hospital. 
The experience gave her a 
comprehensive understanding of 
the heart’s anatomy.

But the value of the PMCC 
nurses goes well beyond their 
medical knowledge. Ms. Jimeno 
says a big part of the role is to just 
hold the patient’s hand.

“Most of the time, patients are 
nervous, so we spend a lot of time 
talking and listening to them, 
answering their questions and 
explaining what to expect from 
a procedure,” she says. “It really 
helps them to know that they can 
call a nurse who is dedicated to 
this area of medicine – this is what 
we do, day in and day out.” •

A hole in the heart and life-saving minimally-invasive surgery at the PMCC will 
forever link Amira Eapen, above, and Helen Papatheodorou, opposite page.

Clinical Nurse Co-ordinator Sue Jimeno, along with 
colleagues Ewa Binkowski, Kathy Svitak and Oksana 
Basovich are integral in supporting a patient’s journey 
from preparation to procedure and recovery.
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Coming 
back to life on 
the football 
field 
How the Inherited Arrythmia Program tackled 
Short QT syndrome for a young athlete

By Shelley White

Darrian Seaton-tucker 
DoeSn’t remember much 
about the football game he 
played right before his heart 
stopped beating. 

It was October 2015, and the 
16-year-old was a cornerback 
for Canada Prep Academy, a 
Welland, Ont., private boarding 
school for elite high-school 
football players. The team 
regularly travelled to the U.S. for 
road games, and that day they 
had a matchup in Princeton, N. J.

“It was just another regular 
game, I guess,” says Mr. Seaton-
Tucker, now 17, seated at the 
kitchen table in the Mississauga, 
Ont., home he shares with his 
mother. “I felt pretty good that 
day, to be honest.”

From what Mr. Seaton-Tucker’s 
been told, he played well on 
the field, but as he came in 

after the game’s final postgame 
huddle, he suddenly dropped 
to the ground and went into 
convulsions. Within moments 
he stopped breathing, and the 
opposing team’s coach started 
CPR. Mr. Seaton-Tucker’s 
heart had stopped by the 
time an ambulance arrived, 
and paramedics had to use a 
defibrillator to get it started 
again.

“They had to shock him a 
total of five times on the way to 
the hospital,” says Mr. Seaton-
Tucker’s mother, Leis Seaton. 

The ambulance took Mr. 
Seaton-Tucker to the Children’s 
Hospital of Philadelphia, where 
doctors induced a coma for a 
week to stabilize his condition 
while they tried to figure out 
what was wrong. They knew Mr. 
Seaton-Tucker had experienced 
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some kind of heart arrhythmia, 
but they didn’t know why.

“It was very surreal for me 
because all I could think was, My 
son is like a lion; he’s an athlete. 
What do you mean he has a heart 
problem? What are you saying 
to me?” remembers Ms. Seaton, 
who flew out to be with her son 
as soon as she got the call.

“I was helpless. And as a 
mother, we don’t know that 
language.”

After doctors woke him from 
the coma, Mr. Seaton-Tucker was 
transferred by air ambulance to 
the Hospital for Sick Children 
in Toronto. A battery of tests 
followed, and he was diagnosed 
with Short QT syndrome (SQTS), 
a rare genetic disease of the 
heart’s electrical system. People 
with SQTS have abnormal 
electrical properties of their heart 

cells. This condition could in 
turn lead to a risk of dangerous 
arrhythmias.  

Mr. Seaton-Tucker was 
referred to Dr. Michael Gollob, 
a Cardiologist, Scientist and 
Chair of the Peter Munk Centre 
of Excellence in Molecular 
Medicine at the Peter Munk 
Cardiac Centre (PMCC). He’s 
part of the internationally 
recognized Inherited Arrythmia 
Program  at the PMCC, one 
of the largest of its kind in the 
world, which sees more than 
1,000 patients a year.  

Dr. Gollob recommended 
Mr. Seaton-Tucker get an 
implantable defibrillator, 
which would protect him in the 
event of a recurring dangerous 
arrhythmia. The defibrillator 
would be surgically placed under 
his skin.

“[Mr. Seaton-Tucker] essentially 
died from this condition [at 
the game in Princeton], but 
fortunately received CPR and a 
‘shock’ from paramedics to return 
him to life,” says Dr. Gollob. 

“The risk of recurrence of this 
sort of sudden event is high. 
There is no single medication 
proven to lower his risk. The 
condition is not influenced by 
diet, weight or exercise. The 
safest treatment is the placement 
of a defibrillator, which works 
by sensing his heart rhythm, 
beat by beat, and should it 
detect a deadly arrhythmia, the 
defibrillator will shock his heart 
to terminate that dangerous 
arrhythmia,” says. Dr. Gollob.

Ms. Seaton was unsure at 
first about her son getting the 
implantable defibrillator, but 
says Dr. Gollob explained why it 
was his best shot at preventing 
cardiac arrest and getting his 
quality of life back. At the time, 
Mr. Seaton-Tucker was required 
to carry a portable defibrillator 
with him at all times, as well as 
constantly have someone with 
him who was trained how to 
use it on him in case of another 
cardiac event.

“Darrian always had to be with 
somebody, and if you know my 
son, he gets in those moods 
where he’s like, ‘I want to shut 
everybody out and I want to be 
by myself.’ So it was a real chore,” 
says Ms. Seaton.

The procedure to implant the 
defibrillator was successful, and 
Mr. Seaton-Tucker relished his 
new-found freedom.

“The same day, his friend came 

over, and Darrian said, ‘Mom, 
please, just let me go. I will be 
right back; I just need a minute,’ ”  
says Ms. Seaton.

“It felt good to get out, but I was 
still very sore,” adds Mr. Seaton-
Tucker. These days, he says, he 
barely notices the implanted 
defibrillator at all. “Mornings 
sometimes I feel it, but other 
than that, I don’t really pay 
attention to it.” 

Mr. Seaton-Tucker graduated 
from the local high school in 
June, and now he’s taking a year 
off before university, focusing 
on getting a part-time job and 
getting his body back in good 
physical condition. He says he 
wants to play football again in 
the future, although Dr. Gollob 
does not recommend it. (“Due 
to the high physical impact from 
this sport, there is a significant 

01 Football player 
Darrian Seaton-
Tucker says that 
the day his heart 
stopped mid-
game, he’d been 
feeling “pretty 
good.”

02 Darrian and 
his mother, Leis 
Seaton, rejoice 
in the freedom 
the implantable 
defibrillator 
inserted by  
Dr. Michael Gollob 
has given him.

“[Darrian] essentially died from 
this condition but fortunately 
received CPR and a shock from 
paramedics to return him to life.”
Dr. Michael Gollob

02

01

risk that he could damage his 
implanted defibrillator,” says Dr. 
Gollob.)

“Right now it’s my little 
nemesis,” says Ms. Seaton of her 
son’s wish to return to football. 
“My foot is totally on the brake. If 
it were up to Darrian, he would 
be like, ‘I’m just going to check 
out the field, see what it’s saying,’ 
but he needs to just walk a little 
bit, just take it easy.”

Regardless of what the future 
holds, Mr. Seaton-Tucker says 
that his experience with SQTS 
has profoundly affected him and 
made him realize how precious 
life really is.

“It’s true when they say life is 
very short and it can be taken 
away very fast,” he says. “So I 
guess that is one of the positives 
I’ve gotten from this  
experience.”  
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Canadian Olympic rowing team.
“That was really challenging 

for me because I was 20; I was 
rebellious,” she remembers. 
“I had a lot of episodes where 
I would do some pickup 
basketball or other activities that 
would land me in the hospital. 
I didn’t want to accept it, and 
there was a lot of denial in 
the beginning that this was as 
serious as it was.”

Ms. Cartwright was diagnosed 
in 1996 with arrhythmogenic 
right ventricular cardiomyopathy 
(ARVC), a condition in which 
there is an abnormality in the 
myocardium, the muscular wall 
of the heart. ARVC is a genetic 
condition, which means it gets 
passed down from generation to 
generation through mutations in 
a single gene or a combination of 
genes. (In Ms. Cartwright’s case, 
ARVC was caused by a mutation 
in the PKP2 gene, which she 
suspects came from her father’s 
side of the family.) 

With ARVC, the proteins that 
hold the cells of the heart muscle 
together do not develop properly 
and are replaced with fatty 
deposits. This causes abnormal 
heart rhythms that can increase 
the risk of sudden death. 

 “It’s a rare condition that 
happens in about one in 

every 2,500 people,” says 
Dr. Danna Spears, a Cardiac 
Electrophysiologist at the 
Peter Munk Cardiac Centre 
(PMCC) and Ms. Cartwright’s 
physician. “In certain inherited 
cardiomyopathies, although 
sudden death and arrhythmias 
can happen at any time, they 
happen more commonly during 

physical exertion. ARVC is one 
of these inherited conditions 
that we have good evidence 
where it is actually made worse 
by high-intensity physical 
activity.”

To control her abnormal 
heart rhythms, Ms. Cartwright 
had an internal defibrillator 
implanted. (“I’m on my fifth and 
I’ve used them often,” she says.) 
Though participating in rowing 
was no longer possible after 
her diagnosis, Ms. Cartwright 
became a successful rowing 
coach at Western, then at places 
like Princeton University, 
Harvard University’s Radcliffe 
Institute for Advanced Study 
and Boston University, as well 
as for provincial and national 
teams in Canada. 

Then in 2014, Dr. Spears and 
Dr. Heather Ross, a Cardiologist 
at the PMCC, diagnosed Ms. 
Cartwright with heart failure, a 
result of the progression of her 
ARVC. She will likely need a 
heart transplant at some point 
down the road.

“It was pretty shocking to hear,” 
says Ms. Cartwright. “I think 
when you get a diagnosis like 
that, it can be an identity you 
take on. And so I’ve tried to cope 
with learning that about myself 
by not saying, ‘I have heart 
failure,’ but saying, ‘I want to be 
the healthiest person with this 
heart condition and keep this 
so-called bad heart for as long as 
I can.’ ”

One of Ms. Cartwright’s 
current passions is the 
Heather Cartwright Inherited 
Cardiomyopathy and 
Arrhythmia Project (CICAP), a 
groundbreaking initiative she 
founded with Dr. Spears and Dr. 
Ross. The project, which was 
established through a $500,000 
gift from the Cartwright family, 
studies cardiac patients using 
genetic testing and imaging 
to identify genetic biomarkers 
that could indicate causes 
for cardiomyopathies that 
run within families. CICAP 

also aims to create a registry 
of families with inherited 
cardiomyopathies.

Dr. Spears says that Ms. 
Cartwright’s support has 
enabled them to create a large 
database of families with 
inherited cardiomyopathies and 
arrhythmias, and offer extensive 
screening to their relatives. 

“When we’re able to identify 
through a genetic test other 
people who might be at risk – 
the siblings and children of the 
people who are affected – from 
there we extend the screening. 
We call it cascade screening,” 
she says. Researchers can work 
backward, looking for a parent 
who is a carrier of the gene, 
then look to grandparents and 
great-aunts and great-uncles 
to identify cousins and more 
distant relatives who might also 
be potentially at risk. 

Dr. Spears says they also hope 
to facilitate gene discovery 
through CICAP because she 
believes they’ve only seen the 
“tip of the iceberg” when it 
comes to the complexity of these 
diseases.

“At the very beginning, very few 
genes were identified to cause an 
inherited and arrhythmogenic 
cardiomyopathy. And now we 
have many, many genes that 
we know can cause this disease 
that puts you at risk for dying 
suddenly,” she says. “If we are 
able to identify large families 
who all have the same condition, 
but conventional genetic testing 
hasn’t found anything, then that 
is when we embark on looking 
for new genes because clearly 
it’s there, and the genetic tests 
we have today are limited by the 
genes we know.” 

Ms. Cartwright says one of the 
reasons she founded CICAP was 
with the hope that it could help 
prevent the deaths of young 
people who don’t know they 
have ARVC or other cardiac 
diseases exacerbated by high-
intensity exercise. 

“Every time there’s an event 
where there’s a young person 
who collapses and dies, it 
crushes me,” she says. “I was very 
fortunate with the first incident 
and the subsequent incidents 
that I didn’t die. But there are 
so many kids who are not as 
fortunate.

“Over time, we might get to a 
way to treat it and cure it. But 
at this stage, we’re in life-saving 
mode.”  

01 Heather Cartwright 
had dreamed of rowing 
in the olympics.

02 dr. danna 
Spears is a cardiac 
electrophysiologist and 
Heather Cartwright’s 
physician.

“In certain 
inherited 
cardiomyopathies, 
although sudden 
death and 
arrhythmias can 
happen at any 
time, they happen 
more commonly 
during physical 
exertion.”
Dr. Danna Spears,  
Cardiac Electrophysiologist

02

DM172090_Pg02-56_PMCC_Winter_2017.indd   33 16-10-05   9:50 AM

32  Peter Munk Cardiac Centre 

heather cartwright 
waS racing to the finiSh 
line the first time heart disease 
threatened her life.

As a 20-year-old elite athlete 
on Western University’s varsity 
women’s eight rowing team, Ms. 
Cartwright was competing in 
a regatta at Trent University in 
Peterborough, Ont. Her crew 

was heading into the last 1,000 
metres of a four-kilometre race 
when she was hit with a crushing 
wave of muscle fatigue.

“I remember not being able to 
pull any harder and feeling really 
odd, like, How come I can’t 
apply any pressure?” says Ms. 
Cartwright, now 47. “I was still 
keeping the rhythm up with my 

team, but [I was] feeling like I 
couldn’t pull, and [I was] losing 
my vision. Everything sort of 
narrowed and went white.”

Ms. Cartwright was conscious 
as the boat crossed the finish 
line, but when she tried to 
disembark, she found herself 
unable to stand and fell into 
her coach’s arms. St. John 

Ambulance volunteers working 
at the event were unable to get 
a heart rate because her heart 
was racing so fast, and Ms. 
Cartwright was rushed to the 
hospital. 

“I was really scared,” she says, 
still emotional at the memory. “I 
couldn’t see; I was blacking out. 
And I remember them getting 
me out of the ambulance, and I 
didn’t want them to cut my crew 
jacket off, because only varsity 
got to wear the crew jacket. And 
I had earned that, so they had to 
take it [off] over my head.” 

At the hospital, Ms. Cartwright 
was diagnosed with tachycardia 
– a condition that occurs when 
an abnormality in the heart 
causes a faster than normal 
heart rate. Though it would take 
several years before she would 
find out the underlying cause of 
her heart condition, she was put 
on a beta blocker and advised to 
stop all competitive sports. 

It was devastating news for an 
elite athlete who had aspirations 
of being selected for the 

A heart-stopping finish 
that changed a life 
Heather Cartwright was an elite rower with dreams of the Olympics 
when cardiomyopathy turned her world upside down. Now, she’s turned a  
difficult diagnosis into hope for others at risk

By Shelley White
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Everything was fine until 
2016, when he had a mini heart 
attack. He was at work when it 
happened. “I got really, really hot 
and I was out of breath. I said to 
the guys I was with, ‘I don’t know 
why, but I’ve got to sit down.’ I 
sat down for about 20 minutes 
and then I got up and I felt okay. 
I wasn’t feeling perfect, but I felt 
better.” 

That was about 6:15 that 
evening. Mr. Kubiak finished 
work at seven, went home and 
told his wife about the pressure 
in his chest. He was off work the 
next day but still felt the pressure 
on his chest. “It wasn’t elephant 
syndrome or that sort of thing,” he 
says. “But I felt uncomfortable.” 
His wife, when she came home 
from work and heard this, insisted 
that they go to the hospital, where 
they were told that, yes, he did 
have a heart attack. 

“[The doctor] said to me, ‘It’s 
not like how it’s on TV where they 
fall down.’ Sometimes it’s very 
minimal.” 

Mr. Kubiak was sent to the 
hospital in Kingston, where he 
stayed for 14 days, 12 of those 
where nothing happened. The 
staff were talking to the PMCC 
and just as Mr. Kubiak was 
about to sign himself out, he was 
transferred to the PMCC, where 
he met Dr. Horlick, who took on 
his case. 

Mr. Kubiak’s surgically-modified 
vein was providing some blood to 
the atrium, but things were not 
as they should be. Dr. Horlick 
described it as blood trying to get 
through a pinhole. 

Mr. Kubiak didn’t need surgery 
for a while but recently went 
through a few procedures. “He 
has a rhythm problem and he 
had an ablation in Kingston,” says 
Dr. Horlick. “He’s seen by one of 
our doctors. They’re showing me 

pictures of the thing, but they’re 
not showing me the right pictures. 
They’re saying, ‘Well, this is what’s 
kinda happening’ and I’m looking 
at this and I’m visual and I don’t 
understand what’s going on.” 

A diagnostic angiogram was 
arranged to sort things out, but 
Mr. Kubiak’s ablation proved 
ineffective and he was in a very 
fast rhythm and because he wasn’t 
on blood thinners, he was at risk 
for stroke, and the procedure 
could not be carried out optimally. 
He had another ablation in 
Kingston, a very complicated 
procedure, and unfortunately 
ended up in the ICU on dialysis 
and on a ventilator, mostly as a 
result of his disease. 

Months go by, and Mr. Kubiak 
was still sick but then he 
miraculously recovered. The issue 
then becomes what to do about 
the initial problem. The first thing 
Dr. Horlick needed to find was 
the pinhole. “The first step was 
‘Where is it?’ If you tell me it’s on 
the roof of the atrium as opposed 

to further angled back or further 
forward, that’s a good starting 
point. The other thing is you’ve 
got to figure out the geometry [of 
the surgery].” 

Dr. Horlick needed to figure out 
how to fix the pinhole: Would a 
balloon work to enlarge the hole 
or would he need a stent? Stents 
in these unusual large spaces and 
chambers can dislodge, renarrow 
and cause problems – not a trivial 
decision. The type of stent Mr. 
Kubiak would need is seven times 
the size of a stent placed in a 
coronary artery.

“When I was asking people 
where it was and what it looked 
like, they were saying, ‘Well, we 
think it’s here,’ and I said, ‘My 
questions are very technical. Is 
it tubular or is it a focal kind of 
area of narrowing?’ The second 

“My questions are very technical. Is it tubular or 
is it a focal kind of area of narrowing? The second 
question is: Is this soft and fluffy? Is it fragile? Is it 
thick? Is it going to break? Is it going to stretch?’ And 
I don’t think anyone was really certain of that. This 
gives me the orientation of where I need to go.”
PMCC Cardiologist Dr. Eric Horlick, in reference to patient Ken Kubiak’s heart

question is: Is this soft and fluffy? 
Is it fragile? Is it thick? Is it going 
to break? Is it going to stretch? 
And I don’t think anyone was 
really certain of that. This,” says 
Dr. Horlick, holding the model 
of Mr. Kubiak’s heart, “gives me 
the orientation of where I need 
to go.” He says he could get by 
without the 3-D modelling, but 
models are exceptionally helpful 
especially for a visual learner. 
Imagine architectural drawings 
versus a model – much easier. The 
surgery went as planned, and Mr. 
Kubiak is now doing much better. 

For Dr. Horlick, modelling is a 
good tool. “We can actually see 
relationships. How close is this 
to the other pulmonary vein? Do 
I have to worry that I’m going 
to block this pulmonary vein? 
It’s a helpful tool. I can call Max 

[Dr. Meineri] and say, ‘I’m doing 
a case next week.’ and instead 
of waiting two to three weeks 
to send something off to be 
printed elsewhere, all this stuff is 
downstairs.” 

The 3-D models also have the 
advantage of being a low-cost 
option. Mr. Qua Hiansen says 
that each model costs less than 
$20 to produce and less in some 
cases “It’s low-cost in terms of the 
material,” says Dr. Meineri. There 
is the cost of having someone 
build the model, and there are 
the costs of the printers. The lab 
currently uses low-cost printers 
because they’re not a major 
financial commitment and are 
widely available. The lab does 
plan on getting more and versatile 
printers and printing more 
models, as requested. We cannot 
print implantable, custom-made 
heart valves and devices as yet, 
but it is a dream, says Dr. Meineri. 

Mr. Kubiak says he’s back 
to 95 per cent full health and 
is slowly working on gaining 
that additional 5 per cent. He’s 
sleeping now, whereas before he 
was relying on medication, and 
he’s working around the house. 
The only side effect that he sees 
is that he can no longer deal 
with the heat. Throughout the 
entire process, from diagnosis to 
surgery, he says he never had any 
fear. “I don’t know how to thank 
them [at the PMCC].”  
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01 Kenneth
Kubiak was 
born with a 

heart defect

02 Dr. Eric 
Horlick, centre, 

holds the model 
of Kenneth 

Kubiak’s heart, 
as Dr. Max 

Meineri far left,  
and team  

look on.

A heArt sits in a storage 
container filled with water. Joshua 
Qua Hiansen, a biomedical and 
industrial designer, takes off the 
cover and reaches in to grab the 
heart. It’s black, made of silicone 
and is based on an actual patient’s 
heart. 

Other hearts sit on the shelves, 
interspersed with models of the 
lower lumbar region of the spinal 
column. In the background is 
the hum of 3-D printers. The 
small space, located in the 
Peter Munk Cardiac Centre 
(PMCC), is the Arnold and 
Lynn Irwin Cardiovascular 
Anesthesia Imaging Centre and 
it’s helping cardiac surgeons and 
interventional cardiologists plan 
and prepare for surgery. 

“We can actually make the 
hearts with the defects,” says 
Dr. Massimiliano Meineri, 
an Associate Professor of 
Anesthesiology and the Director 
of the Arnold and Lynn Irwin 
Cardiovascular Anesthesia 
Imaging Centre. 

It’s also collecting, storing and 
sharing information and images 
of hearts, so that the medical 
community can access realms of 
information. “One of the reasons 
this lab was funded is because we 
do about 1,200 cardiac operations 
a year, and the 3-D images for 
those operations would get lost 
or stored on DVD and difficult to 
retrieve.” Now they are stored on 

a server, so they can be used for 
research studies and 3-D printing. 

Imaging the heart meant 
obtaining two-dimensional 
images of the heart and would 
give you “slices” or sections of 
the heart. Imaging has improved 
and now a patient is put under 
anesthesia and a special probe is 
inserted via the esophagus. The 
probe takes 3-D pictures of the 
heart and generates images, so the 
surgeon can see the heart beating 
in 3-D in real time and pinpoint 
the problem. 

A 3-D model can also be created 
on the computer for the surgeons 
to visualize the patient’s heart. “If 
a patient comes in with a complex 
congenital problem, it’s harder to 
visualize and measure the exact 
area you need to get to,” says 
Mr. Qua Hiansen, pointing to a 
model that had a hole in the wall 
between two chambers. “If we’re 

looking at it on the flat displays 
used for CT, it’s difficult to get a 
sense of how big [the hole] is.” 

The lab can print the entire 
heart or a slice, depending on the 
surgeon’s request. Now, thanks to 
the imaging centre, they can hold 
a model of their patient’s heart 
in their hand from CT scans and 
use it to plan the best approach. 
This is what Dr. Eric Horlick, 
a Structural Interventional 
Cardiologist, did for a patient 
who has an abnormal heart. A 
model sits on Dr. Horlick’s desk. 
The pulmonary veins branch 
from the top of a model of the left 
atrium. The model is made of an 
orange plastic and looks like a 
beautiful piece of coral. It’s part of 
a heart from a patient with total 
anomalous pulmonary venous 
return, a disease in which the four 
veins that take blood from the 
lungs to the heart do not attach 

normally to the left atrium but 
may attach to other areas of the 
heart or the great veins. 

It’s a congenital heart disease, 
and children born with it need to 
have surgery as soon as they are 
diagnosed. The patient, Kenneth 
Kubiak, who has been described 
as having “one of the 10 weirdest 
hearts in Ontario,” had his first 
heart surgery at SickKids in 1957, 
when he was seven. He had spent 
the first six Christmases of his life 
in hospital, and he spent 13 hours 
on the operating table.

“I like to say the surgeon said, 
‘Hold that candle closer; I can’t 
see’ because everything was so 
archaic back then,” jokes Mr. 
Kubiak, in reference to the time 
and the knowledge doctors had of 
congenital heart disease. He was 
one of 12 patients with congenital 
heart disease in the hospital and 
now he’s the only one still around.

The man with 
one of the 
‘10 weirdest 
hearts in 
Ontario’ 
The Arnold and Lynn Irwin 
Cardiovascular Anesthesia Imaging 
Centre allows cardiac surgeons to visualize 
and create life-saving solutions

By Renee Sylvestre-Williams
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Ask A vAsculAr surgeon 
a question about the impact of 
Dr. Wayne Johnston, and you’re 
likely to be answered with a 
string of superlatives, peppered 
with phrases like “internationally 
revered,” “a master technical 
surgeon” and “the forefather of 
vascular surgery in Canada.”

During his 40-year career, Dr. 
Johnston, currently the Medical 
Director of the Vascular Lab at 
the Peter Munk Cardiac Centre 
(PMCC), has left an indelible 
imprint on all aspects of his 
profession, from establishing the 
specialty’s training requirements 
in Canada to conducting 
invaluable research to performing 
the most complex of operations. 

“Wayne sets the standard for 
what an academic vascular 
surgeon should be,” says Dr. 
Barry Rubin, Medical Director 
of the PMCC. “There is no one in 
vascular surgery worldwide, let 
alone in Canada, who has made 
more important contributions.” 

Dr. Johnston’s career might have 
been wildly different, however, if 
he had followed his first interest. 
In the late 1960s, while still a 
general surgery trainee at the 
Toronto General Hospital, Dr. 
Johnston says he very nearly 

decided to go to Los Angeles to do 
a PhD in pancreatic physiology. 
But before he could leave for 
L.A., Dr. Johnston developed an 
interest in vascular problems. 

Vascular disease – a leading 
cause of preventable death and 
disability in Canada – results 
in  damage to the interlinked 
network of blood vessels in the 
body. Because the vascular system 
provides nutrients and oxygen 
to all the organs and tissues of 
the body and connects to the 
heart and lungs, damage to the 
vascular system (for example from 
atherosclerosis or aneurysms) can 
lead to severe complications like 
strokes, limb loss and aneurysm 
rupture. While cardiac surgeons 
repair heart disease, vascular 
surgeons deal with diseases that 
involve the rest of the circulatory 
system (excluding the brain).

Dr. Johnston says he was 
attracted to this area of medicine 
because vascular disease affects 
all parts of the body. “Also, it was 
technically challenging, and I 
enjoyed that,” he says.

In 1977, Dr. Johnston established 
the Canadian Society for Vascular 
Surgery with Winnipeg vascular 
surgeon Dr. Allan Downs, 
and was the driving force in 

Meet the 
forefather 
of vascular 
surgery in 
Canada 
Over an illustrious 40-year career 
at the PMCC, Dr. Wayne Johnston 
has elevated his profession, 
mentored multiple generations 
and saved countless lives

By Shelley White
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approaching the Royal College 
of Physicians and Surgeons of 
Canada to make vascular surgery 
a subspecialty requiring an 
advanced level of certification.

“When I started, vascular cases 
were done by general surgeons 
and cardiac surgery trainees,” says 
Dr. Johnston. “Although they were 
technically excellent, it was at a 
time when cardiac surgery was 
blossoming and so vascular took 
second place, frankly. I saw a need 
for somebody to take a major 
interest in it.”

Having helped establish the 
specialty, Dr. Johnston created the 
training guidelines and exams for 
vascular surgery certification in 
Canada though the Royal College 
of Physicians and Surgeons. He 
also joined the prestigious Society 
for Vascular Surgery in the 
United States, later becoming the 
organization’s second Canadian 
president, since its inception in 
1947. He dove into basic research, 
including a groundbreaking 
investigation into ultrasound as 
a diagnostic tool to assess the 
location and severity of peripheral 
arterial disease. Millions of 
patients worldwide have an 
annual ultrasound assessment of 
the vascular system based on Dr. 
Johnston’s research in this area.

“The reason patients can come 
to the hospital and have a non-
invasive test of their arteries 
and veins, is because of his 
contributions in basic ultrasound,” 
says Dr. Rubin. 

Another major study during 
Dr. Johnston’s 30-plus years 
of clinical research concerned 
balloon angioplasty, a procedure 
where a balloon catheter is used 
to stretch open narrowed arteries.

“I recognized that this was a 
technique that was going to have 
an impact and change how we 
managed patients, but there was 
no good documentation for it,” 
says Dr. Johnston. It was in the 
1980s, and although “people 
were doing it, it wasn’t common 
practice, and the results weren’t 
known.”

During their seminal study, 

Dr. Johnston and his team 
followed 997 recipients of balloon 
angioplasties for between five 
and 10 years, and the positive 
results led to the acceptance of 
balloon angioplasty as a standard 
component of vascular care.

“In the early days, the choices of 
treating a patient who had pain 
from walking or gangrene of the 
leg due to vascular disease was 
either doing nothing or doing a 
major operation,” he says. “This 
provided something in between 
that was a game-changer, because 
nowadays balloon angioplasty 
stenting is the most common 
approach for most patients with 
leg arterial disease.” 

Dr. Johnston’s research and 
expertise led him to a six-year 
stint as Editor-in-Chief of the 
Journal of Vascular Surgery, 
the most prestigious vascular 
surgery journal in the world, 
where he took the journal from 
print to on-line. He’s taught and 

overseen hundreds of students 
as a professor at the University 
of Toronto, and he was the 
Co-Editor of the textbook 
Rutherford’s Vascular Surgery, 
“the textbook that every vascular 
trainee in the world reads before 
they take their exams,” says Dr. 
Rubin. 

Dr. Thomas Lindsay, Chief of the 
Division of Vascular Surgery at 
the PMCC, says he was fortunate 
to train under Dr. Johnston’s 
leadership.

“I and many others have 
benefited from his foresight, 
thought and his mentoring,” says 
Dr. Lindsay. “He’s had an impact 
at the University of Toronto, but 
he’s had an individual impact not 
only on patients’ lives, but also 
on many residents’ and trainees’ 
lives. He’s trained a whole 
generation of academic vascular 
surgeons who have disseminated 
across North America and in 
Europe and other places.”

Adds Dr. Rubin: “Wayne taught 
me how to operate on vascular 
surgery patients. Throughout his 
career, if there were very difficult 
problems that vascular surgeons 
in Ontario encountered, there was 
only one thing to do: Call Wayne. 

“The amazing thing is, whenever 
I would call him in the middle 
of the night with cases, he was 
instantly awake, so happy to be 
engaged in the patient’s care.” 

When asked what it takes to 
be a good surgeon, Dr. Johnston 
replies, “I think you need to listen 
to patients. When they come for a 
consultation, their true concerns 
may not be apparent if you don’t 
listen to what their needs are.” 

In 2009, Dr. Johnston became 
the only Canadian to receive a 
Lifetime Achievement Award 
from the Society for Vascular 
Surgery.

“That was a total shock because 
it’s not given every year, and that 
was sort of good fun because it 
recognized this body of work that 
I had done,” he says.

“He has been the one who 
charted the course for the 
speciality of vascular surgery in 
Canada and set the standard for 
academic achievement in our 
speciality,” Dr Lindsay notes.

 “We are lucky to have Wayne 
here,” says Dr. Rubin of his 
longtime friend and colleague. 
“He stayed his whole career at 
one hospital, and he is without 
parallel, so it’s a huge asset to us 
and the patients we serve.”  

“He’s trained a whole generation 
of academic vascular surgeons 
who have disseminated across 
North America and in Europe 
and other places.”
Dr. Thomas Lindsay, 
Chief Vascular Surgery, Peter Munk Cardiac Centre

01 Dr. Wayne Johnston 
almost didn’t pursue a 

career in vascular disease.

02 Dr. Barry Rubin, left, 
a vascular surgeon, was 
mentored by Dr. Wayne 

Johnston, early during his 
surgical career and still 

today.
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Thunder Bay residenT 
Pearl slyford went for a 
routine doctor’s appointment 15 
years ago and received a surprise 
diagnosis.

“The doctor had a young 
intern working with him at the 
time, and he was examining my 
stomach and the intern said, 
‘What is this?’ ” says Ms. Slyford, 
now 83. “The doctor said, ‘It’s an 
aneurysm.’ ”

The intern had detected a 
bulge or “ball” in Ms. Slyford’s 
abdomen, caused by an 
abdominal aortic aneurysm 
(AAA), or a ballooning of a 
portion of the aorta. The aorta 
carries blood away from the 
heart and to the rest of the body. 
Aneurysms of the aorta can be 
life-threatening if the swelling 
causes the aortic walls to weaken 
and rupture.

Because the aneurysm was still 
small in size, Ms. Slyford’s doctor 
didn’t prescribe any treatment. 
But she continued to get 
ultrasounds every six months to 
monitor the aneurysm, and year 
by year, “it was getting bigger 
and bigger,” she says.

Jacqueline Boileau, Ms. 
Slyford’s daughter, says the 
diagnosis was of particular 
concern for her mother because 
she had witnessed a family 
member go through open heart 

surgery to correct a similar 
condition, but in a different 
location.

“Her brother had this happen 
to him, and they had to open up 
his chest cavity. He was in a lot 
of pain for a very long time after 
they operated,” says Ms. Boileau. 
“She was horrified thinking she 
would need the surgery he had.”

However, it wasn’t open heart 
surgery that Ms. Slyford needed. 
It was EVAR, or endovascular 
aneurysm repair. In this 
minimally-invasive surgery, a 
modular stent graft – a cloth-
covered stent – is inserted into 
the femoral artery in the groin 
and passed up into the weakened 
part of the aorta. The stent graft 
relines the diseased aortic wall to 
ensure the blood pressure against 
the wall is reduced to prevent 
aneurysm rupture. 

It’s a procedure that, until last 
year, wasn’t readily available 
to patients in the Thunder Bay 
area (or anywhere in Ontario’s 
northwest, for that matter), 
unless they sought treatment 
outside Thunder Bay. The 
local hospital, Thunder Bay 
Regional Health Sciences Centre 
(TBRHSC), didn’t have the 
equipment to do an EVAR or a 
vascular surgeon on staff, and 
so patients traditionally had to 
travel to Hamilton, Toronto or 

Winnipeg to get EVARs done, 
performed by surgeons they’d 
never met before.

But that’s all changing because 
of a pioneering program between 
the TBRHSC and the Peter 
Munk Cardiac Centre (PMCC) at 
University Health Network. 

Ms. Slyford was able to get 
the EVAR she needed at the 
PMCC in Toronto, performed 
by someone closer to home.  
The TBRHSC’s first dedicated 
vascular surgeon, Dr. Yaasin 
Abdulrehman, travelled to the 
PMCC from Thunder Bay, along 
with Ms. Slyford, to perform 
her life-saving surgery with the 
PMCC team.

It’s the first stage of the 
“one program, two sites” 
model between the TBRHSC 
and the PMCC that will see 
the population of Ontario’s 
northwest get access to the same 
world-class cardiovascular care 
as the residents of Toronto, 
says Dr. Barry Rubin, Medical 

Director of the PMCC. And soon, 
they won’t have to travel for it.

Dr. Rubin says the genesis of 
the program happened about five 
years ago.

“I was invited to go to the 
[TBRHSC] by Gordon Porter, 
the Chief of Staff there, and 
he said, ‘We really don’t have 
good access to cardiovascular 
care here.’ So I went for a visit, 
and I was struck immediately 
by two things. First, what a 
gorgeous hospital! And second, 
you walk in, and there are so 
many patients in wheelchairs 
[who are] missing a leg,” says Dr. 
Rubin.

“I subsequently learned that 
if you live in Northwestern 
Ontario, you are three 
times more likely to have an 
amputation than if you live 
anywhere else in Ontario.”

Amputations are frequently 
caused by peripheral arterial 
disease (PAD), a vascular disease 
that causes a buildup of plaque in 

Bringing 
world-class 
cardiovascular 
care to Ontario’s 
northwest
With an innovative ‘one program,  
two sites’ model, the PMCC is helping  
patients in the Thunder Bay area  
stay closer to home for the life- and  
limb-saving procedures they need

By Shelley White
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the artery walls. Risk factors for 
PAD include diabetes, high blood 
pressure and high cholesterol, 
which affects Ontarians living 
in northern and rural areas 
disproportionately, particularly 
the province’s indigenous 
population.

“We thought that there was a 
real need for vascular surgery 
in Thunder Bay, and it seemed 
unreasonable to me that patients 

should have to travel to get 
access to this care,” says Dr. 
Rubin. 

Arlene Thompson, Program 
Director for cardiovascular and 
stroke services at the TBRHSC, 
says that particularly for 
patients who live in rural areas, 
travelling long distances for 
major surgeries can be extremely 
stressful.

“For the patients who come 

[to the TBRHSC] from longer 
distances – anywhere from four 
to seven hours away in [Ontario] 
communities like Sioux Lookout, 
Kenora, Fort Frances – they’re 
far more comfortable [in 
Thunder Bay] than they would 
be [if] displaced in more major 
Southern Ontario centres,” she 
says. 

“[When you travel for surgery], 
you get high-quality care, but 

it’s stressful,” says Dr. Rubin. 
“You and your family have to 
leave your home environment. 
Your support network is not 
there. And then when your 
care is finished, you’re not near 
the people who just did your 
operation.” 

With the support of Thunder 
Bay-area MPPs Bill Mauro and 
Michael Gravelle, teams from 
the TBRHSC and the PMCC, 
led by Dr. Mark Henderson and 
Dr. Rubin, respectively, worked 
to set up a pilot project between 
the two academic health science 
centres that will bring cardiac 
and vascular surgery care to the 
people of Thunder Bay. 

But instead of simply telling 
the TBRHSC, “Send us your 
patients,” Dr. Rubin and the 
team at the PMCC proposed 
something more novel: one 
program, two sites.  

“If our name is going to be 
part of this, the quality of the 
care that gets delivered [at the 
TBRHSC] has to be the same as 
the quality of the care that gets 
delivered here,” says Dr. Rubin.

In this model, Dr. Rubin and 
the team at the PMCC will 
be involved in every aspect 
of cardiovascular care at the 
TBRHSC, from training and 
recruiting to providing regular 
support and mentoring to staff. 
The PMCC will also assist with 
measuring and improving the 
quality of care using the same 
tools at both sites.

“We will collect data on 
the outcomes of patients in 
Thunder Bay. We will collect 
data on outcomes of patients at 
the UHN [University Health 
Network]. We’ll compare our 
outcomes, not just in Ontario, 
which is important, but also 
across North America. And we’re 
going to be the first centre in 
Canada to participate in a U.S. 
database called the National 
Cardiovascular Data Registry 
(NCDR), which has a thousand 
centres in the U.S.,” says  
Dr. Rubin.

The program kicked off 
last year when the TBRHSC 
recruited vascular surgeon 
Dr. Abdulrehman, who’s also 
credentialled at the PMCC. 
Because the TBRHSC has only 
recently acquired the equipment 
to perform EVARs locally, Dr. 
Adbulrehman began travelling 
back and forth to Toronto 
with his patients to do these 
operations. 

01 cutline

02 cutline

01

“They are helping train our staff. They’re working with 
us on research projects around cardiac and vascular 
disease. So it’s more than just actual services. We’re truly 
becoming a partner, through many levels within the 
organization.”
Arlene Thompson, Program Director for cardiovascular and stroke services at the TBRHSC
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Ms. Thompson says that 
having Dr. Abdulrehman at the 
TBRHSC for the past 1.5 years 
has already made a big difference 
in terms of patient care in the 
Thunder Bay area. In addition 
to the cases where he’s travelled 
to Toronto with patients to 
do EVAR, he’s performed 385 
procedures in Thunder Bay, she 
says, and 200 of those cases 
were actual surgeries, while the  
other 185 were diagnostic or 
minimally-invasive procedures.

“So already, in our first year 
with only one surgeon, we’ve 
been able to serve almost 400 
patients at home,” she says.  
“And next year, that’ll be closer 
to 500.”

Ms. Thompson says the 
TBRHSC’s cardiovascular 
program is only limited by 
surgeon resources (“we’re actively 
recruiting,” she says) and capital 
for specialized equipment, so 
they can do EVAR and other 
more complex operations in 
Thunder Bay. “For our patients, 
the most important thing is that 
patients and their families are 
able to stay within their own 
region and keep their family and 
cultural support systems intact.”

Plans are in place to make that 
happen, says Dr. Rubin. “The 
end game is that the majority of 
heart and vascular surgery will 
happen in Thunder Bay, and only 
patients with complex problems 
or who require redo surgery will 
be sent to the PMCC,” he says. 

Dr. Abdulrehman says he’s 
looking forward to that day. 
“We want to be able to tell the 
patients that we can offer the 
appropriate treatment for them 
here in Thunder Bay, and we’re 
almost at that point.” 

Ms. Thompson notes that 
the relationship between the 
TBRHSC and the PMCC is more 
than “pen on paper” – it’s a true 
partnership.

“Each week, we have multiple 
team meetings with the key 
members from the PMCC. 
They are helping train our staff. 
They’re working with us on 
research projects around cardiac 
and vascular disease. So it’s 
more than just actual services. 
We’re truly becoming a partner, 
through many levels within the 
organization,” she says.

In keeping with the partnership 
model of the program, Dr. 
Abdulrehman gets the benefit 
of regular interaction with the 
vascular team at the PMCC.

“With any type of medical 
profession, it’s good to have 
colleagues to bounce ideas off 
for difficult cases or difficult 
problems, and so they’ve been 
very instrumental for that,” says 
Dr. Abdulrehman.

Dr. Thomas Lindsay, Chief of 
Vascular Surgery at the PMCC, 
says providing support through 
“telementoring” and phone calls 
is an essential part of the “one 
program, two sites” model.

“I talk to him on the phone 
regularly. He texts me questions. 
We have electronic rounds on 
Wednesday afternoon, when he 
joins our case conference every 
other week. We reserve some 
spots for him to present cases 
for discussion,” says Dr. Lindsay. 
“We’re not seeing the patient, but 
we can look at their X-rays and 
CT scans and say, ‘Well, it sounds 
like this is the right thing to do, 
or we may have some additional 
suggestions on management and 
operative strategies.’ ”

Because of this digital 
interaction, it’s like they are 
down the hall. “It’s just a 
thousand miles down the hall,” 
adds Dr. Lindsay.

Plans are also underway to 
bring in additional vascular 

surgeons to join the vascular 
team on the ground in Thunder 
Bay. Dr. Rubin says the vision 
is to have three vascular 
surgeons and three cardiac 
surgeons available and working 
at the TBRHSC. He says the 
Government of Ontario has 
embraced the idea, and they are 
also working with the Cardiac 
Care Network of Ontario to 
operationalize the plan.

“Cardiac surgery is going to be 
a longer lead time because to 
do cardiac surgery, you need to 
have a specific type of operating 
room,” he says. “You need to 
have a team. You need to have 
operating nurses specifically 
trained and to develop that 
infrastructure. That’s going to 
take some time, so we expect 
to go live with that in 2019 or 
2020.”

The challenges, says Dr. 
Rubin, are both organizational 
and financial: A project of 
this magnitude involves many 
complexities and significant 
funding requirements. But the 
potential to create a game-
changing new model that will 
provide service to the province’s 
most vulnerable cardiovascular 
patients is enormous, he adds.

“If this programs works out, 
you could use it as a model 
and address other areas of 
underserviced care across 
Ontario,” he says.

As for Ms. Slyford, she says that 
since her EVAR surgery at the 
PMCC, she feels great. “I thought 
the care was wonderful,” she says.

But although her experience 
was a positive one, it would be a 
real step forward to have those 
kinds of procedures available in 
Thunder Bay, says Ms. Boileau. 

“I think people will recover 
faster without all of the 
inconveniences of travelling far, 
and it would be a tremendous 
contribution to Thunder Bay to 
be able to have procedures more 
accessible to other communities 
of the North.”  

01 Dr. Thomas Lindsay, 
right foreground, vascular 
surgeon, PMCC, conducts a 
telementoring session to train 
vascular surgery teams in 
Thunder Bay.

02 A routine doctor’s 
appointment revealed that 
Pearl Slyford, above, had an 
aneurysm.
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The Heart 
Transplant 
Clinic is ground 
zero for 
complicated 
operations 
Charlie Cook, the survivor of a horrific car crash 
and a transplant recipient, says there are no people 
he trusts more than the doctors of the PMCC

By Bryan Borzykowski

It was just over a decade 
ago that Charlie Cook nearly 
lost his life for the first time. 
He was driving on a highway 
in Georgia, coming home 
from work, when he suffered a 
massive stroke and passed out. 
Like out of a scene from Dukes 
of Hazzard, the car flipped over, 
landed back on its wheels and 
then continued to drive for 
several hundred yards before it 
somehow stopped on the side 
of the road. Luckily, no one was 
hit by the out-of-control car, 
but the wild crash did cause one 
passerby to rush over and pull 
Mr. Cook out of the vehicle. “If 
it wasn’t so spectacular, no one 
would have noticed, and I would 
have just died there in the car,” 
he says.

The stroke was related to 
a heart condition that was 
discovered when he was 17 
but remained dormant until 
that fateful day. Mr. Cook had 
hypertrophic cardiomyopathy 
(HCM), a disease that causes 
the myocardium – the muscle 
of the heart – to thicken, which 
can restrict blood flow and 
impact the heart’s rhythm. 
While nothing happened until 
the accident, the stroke set in 
motion years of heart-related 
complications and near-death 
experiences: collapsing in a 

restaurant; having his heart 
massaged back to life on an 
operating room table; and 
needing intravenous medication 
to keep his heart pumping and 
blood flowing. 

Mr. Cook’s decade-long ordeal 
culminated in a successful 
heart transplant in May 2016, 
performed by doctors at the 
Peter Munk Cardiac Centre 
(PMCC) and the Multi-Organ 
Transplant Program at UHN. 
If it weren’t for the heart 
transplant team at the PMCC 
– he’s American but moved to 
Waterloo, Ont., in 2005 and 
soon became a patient – and Mr. 
Cook’s unwavering optimism, 
he knows he’d likely not be here 
today. “There are no people I 
trust more than my doctors 
there,” he says. “They saved my 
life.”

Meeting 
Dr. ross
As Mr. Cook quickly learned, 
the PMCC’s Heart Transplant 
Clinic is ground zero for most of 
the country’s most complicated 
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heart surgeries. It replaces about 
40 hearts a year in patients from 
across Canada, and it installs 
nearly 30 left ventricular assist 
devices (LVAD), a battery-
operated pump that helps the 
left ventricle deliver blood to the 
rest of the body. The transplant 
unit is home to more than just 
surgeries, though, with doctors 
and nurses also staying in close 
contact with patients for their 
entire lives, starting the moment 
they get admitted to the unit. 

When a patient first comes to 
the PMCC, the patient will likely 
meet with Dr. Heather Ross, a 
world-renowned doctor, heart 
failure specialist and Managing 
Director of the PMCC’s Heart 
Failure and Transplant Clinic. 
She’ll put people through a 
number of tests, including a 
stress test that helps determine 
how hard one’s heart is working. 
Not surprisingly, Mr. Cook 
failed his first stress test. “It was 
operating at about 30 per cent 
of where it should be,” he says. 
“Dr. Ross said that was horrible. 
I liked that she was telling it to 

01
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such as physiotherapists and 
other nurses and surgeons. 

While Dr. Badiwala is often the 
highest-ranking surgeon in the 
room, he points out that, unlike 
other places he’s worked, it’s 
not run from the top-down. The 
team is always talking to each 
other, always asking each other 
for advice, and they’ll bring in 
other surgeons to help out, even 
if it’s just to hold an instrument 
and provide some guidance here 
and there. 

Dr. Badiwala says that 
culture of togetherness and 
communication was created by 
Dr. Ross, who says that the team 
is so big that it’s important to 
create an environment where 
everyone knows that no member 
of the team is more important 
than anyone else. “As they say in 
Africa: ‘If you want to go fast, go 
alone. If you want to go far, go 
together,’” she says. 

eMotional 
ManageMent 
It was all hands on deck with 
Mr. Cook, who had several 
complications during and 
postsurgery: His kidney has 
failed (he’s now on dialysis); he 

had numerous infections; his 
first LVAD was removed and 
a second one inserted; and he 
had to stay in the hospital for 
months. 

Heart Transplant Nurse 
Practitioner Stella Kozuszko was 
one of the nurses who looked 
after Mr. Cook while he was in 
the transplant unit. She starts 
working with patients after they 
leave the hospital and stays in 
regular contact with them for 
life. Ms. Kozuszko and her team 
see patients on a regular basis 
after their heart transplant to 
ensure recovery and return to a 
new life. Changes in breathing, 
tiredness, fevers and chills are all 
red flags, and the team teaches 
patients how to take medication 
and live a post-transplant life. 

Perhaps most importantly, 
though, they make sure patients 
are okay. “It’s a big emotional 
process with heart transplants,” 
she says. “These patients know 
they are on limited time, as a 
new heart on average lasts for 12 
years. It’s always in the back of 
their minds: ‘How much more 
time do I have here?’ ” 

It’s this emotional piece that 
Terry Gill has benefited from the 

me straight.”
Dr. Ross also remembers that 

day clearly, but it’s not the test 
that stands out. She recalls her 
first impression of Mr. Cook. He 
had an incredible attitude, she 
says, especially in light of what 
he was facing. “When you’re a 
young man and are told that you 
have heart failure, most people 
get really down because their life 
expectancy is quite limited,” she 
says. “He had a sense of humour 
that showed that he was totally 
engaged in the partnership that’s 
required between the patient 
and the health-care team. He 
helped make our job easier.” 

lVaD 
insertions   
While many patients are simply 
monitored by Dr. Ross and her 
team on a regular basis, others 
eventually have to be admitted 
to the hospital for more serious 
surgery. In January 2015, Mr. 
Cook went to the hospital for 
what he thought was going 
to be a regular appointment. 
When Dr. Ross did her usual 
checkup, she knew immediately 
that something was amiss, he 
says. “I was tired. I couldn’t go 
upstairs like I used to; I hadn’t 
been feeling that well. She knew 
it was time.”

Mr. Cook needed a new heart, 
but it takes time to get one. In 
the interim, he was outfitted 
with an LVAD, which would 
help his heart pump blood to the 
rest of his body. The procedure 
was performed by Dr. Mitesh 
Badiwala, cardiac surgeon at the 
PMCC and Surgical Director of 
the University Health Network’s 
Heart Transplant Clinic, who 
also points to Mr. Cook’s positive 
attitude as a reason why he has 
done as well as he has. When 
they first met, Mr. Cook was in 
the hospital’s Coronary Intensive 
Care Unit, hooked up to an IV 
that was administering heart-
stimulating drugs. Every time 
they tried to wean him off the 
medication, his heart would fail. 
“He was in a very dire situation,” 
recalls Dr. Badiwala. 

In difficult cases such as Mr. 
Cook’s, Dr. Badiwala assembles 
a team of about 15 people in the 
operating room consisting of two 
staff surgeons, a surgical fellow, 
an assistant, several nurses, 
health-care workers who can 
assemble the LVAD and others. 
Then there are the health-care 
workers who help postsurgery, 

BioBank

Heart-related research has 
come a long way over the 
years, in large part due to 
the PMCC’s Cardiovascular 
Biobank. The biobank, which 
was created 16 years ago, 
stores small portions of heart 
and blood vessel tissues 
that doctors and scientists 
can then use to conduct 
research into the many 
cardiovascular diseases that 
afflict Canadians. 

It’s at the biobank where 
some of the country’s most 
important work is being 
conducted, says Dr. Jagdish 
Butany, a Cardiovascular 
Pathologist at the PMCC. For 
instance, its researchers are 
extracting DNA and RNA from 
the tissue to see how genes 
relate to heart disease. This 
will one day allow for more 
personalized medical care 
where doctors can be very 
specific on how they treat 
individual patients, he says. 
The biobank is also being 
used to study artificial heart 
valves and hearts, an area of 
interest for Dr. Butany. 

While the biobank is 
doing groundbreaking 
cardiovascular work today, 
it was originally focused 
on cancer research. Dr. 
Butany, though, felt that 
cardiovascular tissues 
could also be saved and 
used in a similar way, so he 
approached his department 
to see if he could start 
saving parts of the heart. “If 
we were going to do any 
significant future studies, we 
had to bank this material,” he 
says. “Fortunately, they let 
me do it.”

As important as the biobank 
is, it needs more funding for 
it to continue and grow, says 
Dr. Butany. Right now, it holds 
about 20,000 tissue samples, 
but it could hold much more 
if it had more resources. 
“Biobanking is an expensive 
process because you have to 
keep tissue for many years 
without it degenerating,” he 
says. “More donations mean 
we can keep it going for 
future generations.” •
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most. Mr. Gill has been in and 
out of hospitals for his entire 
life – he has a congenital heart 
defect that was discovered when 
he was born. The 27-year-old 
New-Wes-Valley, Nfld., resident 
has had three transplants – two 
when he was six and one in 
2003 – and not surprisingly, his 
journey has been a difficult one. 

While he had all of his 
transplants at Toronto’s SickKids 
Hospital, he was transferred to 
the PMCC after he turned 18 
and immediately met Dr. Ross 
and Ms. Kozuszko, who started 
to oversee his care. “They’re 
amazing,” he says. 

Ms. Kozuszko in particular 
has helped Mr. Gill get through 
some tough times. Although his 
third transplant has held up, 
he’s had several infections and 
flare-ups. They haven’t been life-
threatening but have resulted 
in phone calls from him to the 
transplant office. Every time 
he phones, Ms. Kozuszko picks 
up. “I know when my body’s not 
right, so I when I’m nervous I 
like to keep Stella posted on how 
I’m feeling,” he says. She’s always 
been able to calm him down. 

The attention that the 

HCM

While Charlie Cook’s heart 
problems started with his 
stroke, his saga really began 
when he was 17 years 
old. He found out he had 
hypertrophic cardiomyopathy, 
better known as HCM, and 
was forced out of military 
school, because any 
strenuous activity could have 
landed him in the hospital – 
or worse. 

HCM is a disease of the 
heart muscle – it’s abnormally 
thickened – and can cause a 
host of problems, including 
shortness of breath, chest 
pains, an irregular heartbeat 
and sudden death, says Dr. 
Harry Rakowski, Medical 
Director at the PMCC’s 
Hypertrophic Cardiomyopathy 
Clinic. 

While Mr. Cook isn’t sure 
how he got the disease, 
it likely came from one of 
his parents. In most cases, 
though not all, HCM is 
genetic. About one in 500 
Canadians has it, though 
many are asymptomatic and 
have no idea they have the 
disease, says Dr. Rakowski, 
who is leading a global push 
to change how patients 
with HCM are managed. 
He organized the first 
international HCM summit in 
Toronto last May. 

Most people who have HCM 
can lead a normal life, minus 
playing competitive sports. It’s 
often treated with medication, 
though sometimes surgery 
is required to remove some 
of the excess muscle that’s 
blocking the heart. HCM can 
lead to a stroke in about 4 
per cent of cases, and in 1 per 
cent of cases, it leads to heart 
failure and a heart transplant, 
says Dr. Rakowski. 

Those who have shortness 
of breath or chest pains 
should get looked at – an 
ECG or heart murmur 
investigation can uncover 
the disease. And if a parent 
has HCM, that child should 
consider doing a DNA 
workup to see if he or she 
has the gene. “Get screened 
if a parent has it,” says Dr. 
Rakowski. “You could have a 
50/50 chance of getting it.” •

transplant program gives to 
its patients, though, isn’t just 
medical. Mr. Gill often calls just 
to chit-chat or reveal some good 
news. On one recent call, he told 
Ms. Kozuszko that he was having 
a baby. He’s also getting married 
this year – a big milestone 
for anyone, but especially for 
someone who wasn’t sure he 
would live into his 20s – and he’s 
invited Ms. Kozuszko and others 
from the transplant team to the 
ceremony. “I would absolutely 
love for her to be able to make 
it,” he says. 

It’s these kinds of calls that 
keep Ms. Kozuszko, and others 
on the team, going. “I see Terry 
maybe once or twice a year, but 
we talk three times a week,” she 
says. “We become their support 
network – I even talk to his 
mom. I’ve seen so much growth 
and maturity in Terry since he 
came to us at 18.”   

Critical to the heart transplant 
team is the laboratory team 
and pathologists who help 
determine the patient’s path and 
progress, before, during and 
after a transplant. Following 
a transplant, the patient has a 
regularly scheduled heart biopsy 

(removal of a tiny piece of heart 
muscle). Its analysis determines 
the patient’s treatment course 
and medications. Biopsies are 
interpreted as they are received. 
Typically within a four-hour time 
frame, Dr. Heather Ross’s team 
will know if a patient is rejecting 
the heart graft or if all is well.

the transplant
Both Mr. Gill and Mr. Cook have 
a determination and a will to 
live that’s been crucial for their 
survival, but Mr. Cook had to 
stay particularly strong over the 
last year as he was waiting for a 
heart transplant. He was told it 
could take him up to three years 
to get one, but a year into his 
wait he received an unexpected 
call from the transplant unit. 
“We think we found a heart that 
will work for you,” recalls Mr. 
Cook. “I sat down, stopped in my 
tracks and said: ‘Is this legit?’ ”

It was, and a few days later he 
had a new heart and, in many 
ways, a new life. “I feel better 
than ever, even from before I 
moved from Georgia,” he says. 
His energy level is higher. 
His appetite is improving (he 
shed about 80 pounds off his 
210-pound frame after his 
surgeries and has gained about 
20 since the transplant), and he’s 
stronger, too. 

While Mr. Cook still needs a 
kidney transplant, the worst 
is finally over, he says, and he 
wants to get back to the life he 
once had, before the stroke that 
almost killed him. “It’s fantastic,” 
he says. “I can see the end of the 
tunnel.”  

01 Dr. Heather Ross, far left, 
the renowned managing 
director of PMCC’s Heart 
Failure and Transplant Clinic, 
shares her insights with 
visiting Fellows from around 
the world.

02 Charlie Cook and his 
partner, are working hard to 
help him regain the life he 
had before a stroke almost 
killed him.

03 Dr. Mitesh Badiwala, 
cardiac surgeon, examines 
Charlie Cook. Mr. Cook still 
needs a kidney transplant.
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Protecting the hearts  
of patients with cancer
Ongoing research, new technology and the work of doctors like Dinesh 
Thavendiranathan at the Ted Rogers Centre for Heart Research, which is part of 
the PMCC, make it possible for women like Elenita Vargas to continue life-saving 
cancer treatments

By Judy Gerstel

eleniTa Vargas is a nurse. 
So she’s very matter-of-fact 

when she talks about her medical 
history and what happened to her.

 “I had a suspicious mass. A 
mammogram, ultrasound and 
biopsy showed that I had cancer. 
I wasn’t expecting it. I saw the 
oncologist the next day. On the 
13th day after diagnosis, I began 
chemo. I think they were worried 
that it was aggressive.”

In April 2016, Mrs. Vargas 
underwent a bilateral mastectomy.

Her husband, Romeo Vargas, 
is also a nurse, working in the 
Cardiac Unit at the Peter Munk 
Cardiac Centre (PMCC).

Before they emigrated from 
the Philippines 18 years ago, 
Mr. Vargas worked in his home 
country as a physician.

Unlike many people without 
experience in health care, 
the couple understands the 
connection between oncology and 
cardiology.

And yet, when Mrs. Vargas 
began having breathing 
difficulties, heart palpitations and 
a spiking heart rate while she was 
being treated for Stage 2B invasive 
breast cancer, she recalls, “I was 
thinking that it was only from the 
chemo that I was getting tired.”

It’s what many cancer patients 
think, and for good reason.

“One of the biggest challenges 
in cardio-oncology,” says PMCC 
Cardiologist Dr. Paaladinesh 
(Dinesh) Thavendiranathan, 
“is that the symptoms of cancer 
treatment overlap with the 
symptoms of the cardiac effect of 
cancer treatment.”

Cardio-oncology is a fairly new 
field of collaborative medicine. 
The name was coined about 20 
years ago. It’s also referred to as 

onco-cardiology. 
Which medical specialty name 

comes first depends on the 
preference of the practitioner.

“Many of us trained for a long 
time to be called cardiologists,” Dr. 
Thavendiranathan says wryly.

The collaborative field evolved 
because advances in medical 
science have made it possible for 
cancer patients, especially breast 
cancer patients, to live longer.

And one of the important 
chemotherapy drugs for treating 
breast cancer, as well as several 
blood cancers, is anthracycline 
which can lead to congestive 
heart failure in 2 to 3 per cent of 
survivors.

But surviving cancer can bring 
its own problems.

“Patients are living long 
enough to have complications 
of treatment,” says Dr. 
Thavendiranathan, who is the 
Director of the Ted Rogers 
Program in Cardiotoxicity 
Prevention, Ted Rogers Centre for 

Heart Research (TRCHR).
Mrs. Vargas is his patient.
“He’s very easy to talk to,” she 

says. “He will explain everything; 
he’s very conscientious.” 

Cancer drugs, Dr. 
Thavendiranathan explains, “are 
not always 100 per cent specific 
to cancer. They’re in the body and 
can affect any part of the body. 
There are so many new cancer 
drugs, and some of these new 
agents can be toxic to the heart.

“We don’t want the cancer 
patient of today to be the heart 
failure patient of tomorrow.”

Dr. Thavendiranathan is the 
lead investigator for a study at 
the TRCHR about preventing 
heart dysfunction in breast cancer 
patients.

Especially vulnerable are older 
patients (those over the age of 
65). In addition, like Mrs. Vargas, 
about 15 to 20 per cent of women 
express high levels of a protein 
called HER2 on their cancer cells.  
Treatment used in these patients 

includes a drug called herceptin 
that can also contribute to heart 
dysfunction.

“In the case of breast cancer 
and herceptin,” says Dr. 
Thavendiranathan, “the incidence 
of heart dysfunction goes from 2 
per cent to 6 per cent.” Therefore 
careful monitoring of heart 
function during cancer treatment 
is particularly important in these 
patients. 

The study Dr. Thavendiranathan 
is leading is called the 
EMBRACE-MRI trial, a creative 
acronym for Evaluation of 
Myocardial Changes During 
BReast Adenocarcinoma Therapy 
to Detect Cardiotoxicity Earlier 
with MRI.

The goal, says Dr. 
Thavendiranathan, is “to identify 
the earliest point where change to 
the heart from cancer treatment 
occurs, so we can intervene early. 
That may include modification 
of the cancer treatment or 
intervention with drugs that may 
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stop further injury.”
 Mrs. Vargas was invited to be 

part of the study.
“She’s a sweetheart and 

incredibly, eternally optimistic,” 
says PMCC Nurse Practitioner 
Linda Belford, who is part of the 
EMBRACE-MRI team following 
Mrs. Vargas. “I think her husband 
does all the worrying.”

Participants who have 
volunteered for EMBRACE-MRI 
are seen every three months for 
routine clinical echocardiograms 
and blood work and a research 
heart MRI.

Mrs. Vargas was already being 
followed in the study when 
she started experiencing heart 
problems.

“I was kind of worried because 
her heart rate was really going up,” 
recalls her husband. “It would go 
as fast as 130 [beats per minute] 
sitting down and that’s not 
normal.”

Dr. Thavendiranathan and his 
team responded quickly.

“That’s why we’re here,” says 
Ms. Belford. “Our responsibility 
to patients is to provide timely 
access. These are the kinds of 
things that make a difference.”

Dr. Thavendiranathan explains: 
“When she came back for the first 
follow-up, we saw the first small 
change in heart function. We were 
worried enough that we brought 
her back one month later. She was 
complaining of severe shortness of 
breath and a fast heart rate – what 
would be classified as cardiac 
toxicity. We made changes to 
her treatment and added heart 
protective medications.

“If we hadn’t intervened, her 
cancer treatment may have been 
stopped.”

Mrs. Vargas recalls one incident 
in particular, while she was 
receiving her chemotherapy 
treatments at St. Michael’s 
Hospital in Toronto.

“One time I was in the chair,” 
she says, “and we weren’t sure 
whether I should be receiving the 
chemo or not. I called Dr. Dinesh, 

and he answered the phone 
himself. He said I should go ahead 
with the treatment.

“I am always reluctant to phone 
him unless it’s an emergency 
because he is so busy, but I am 
confident that he will always 
answer the phone.”

While it’s too late for Mrs. 
Vargas, another clinical trial 
at the TRCHR, part of an 
international study, is looking at 
whether using drugs such as beta 
blockers and ACE inhibitors when 
subtle changes to heart function 
are seen by echocardiography 
could protect the heart from 
cancer treatment-related heart 
function. “Research is ongoing as 
to whether or not pretreatment 
with beta blockers and ACE-I will 
mitigate cardiotoxicity,” says Ms. 
Belford. “These cancer patients 
are dehydrated and experiencing 
fatigue. Beta blockers or other 
preventive drugs might make 
them feel worse with an unclear 
benefit,” she says. 

“We’re trying to get closer to 
get risk prediction models to 
treat those who will benefit the 
most, and that’s also why we’re 
looking at genomes as part of the 
EMBRACE-MRI study.”

In the meantime, the knowledge, 
research and technology at the 
TRCHR have made it possible 
for women like Elenita Vargas to 
continue their life-saving cancer 
treatments, while preventing 
debilitating damage to their 
hearts.  

“One of 
the biggest 
challenges in 
cardio-oncology 
is that the 
symptoms of 
cancer treatment 
overlap with 
the symptoms 
of the cardiac 
effect of cancer 
treatment.”
Dr. Paaladinesh (Dinesh) 
Thavendiranathan,  
PMCC cardiologist

01 Elenita Vargas continues 
to be part of an important 
EMBRACE-MRI clinical 
research study  
at PMCC.

02 Dr. Dinesh 
Thavendiranathan and Nurse 
Practitioner Linda Belford are 
key players in the EMBRACE-
MRI team following Mrs. 
Vargas’ progress.

Cardiologists, radiologists and 
basic scientists at the Ted Rogers 
Centre for Heart Research 
(TRCHR), part of the Peter Munk 
Cardiac Centre (PMCC), are 
understandably excited about a 
sophisticated, game-changing 
technological marvel that arrived 
in their midst over the summer.

Significant advances in cardiac 
MRI can identify swelling 
and inflammation,” says 
PMCC cardiologist Dr. Dinesh 
Thavendiranathan. The new PET/
MRI cylotron machine offers even 
more insight into the working 
heart.

“We can identify changes 
regarding inflammation or cell 
migration by PET and correlate 
it with functional data from 
an MRI,” explains PMCC and 
Joint Department of Medical 
Imaging Radiologist Dr. Bernd 
Wintersperger.

“Now we can measure flow 
direction and velocity in the 
vessels– how hard blood is 
pounding into the wall – and 
simultaneously get information 
about the wall tissue.” 

The new machine also provides 
measures of arterial stiffness and 
vascular function – how hard 
the pulse hits all the peripheral 
vessels. “Many people think that 
changes in the cardiovascular 
system play an important role 
in dementia and those changes 
in the brain as well,” says Dr. 

Wintersperger.
Located in a room next to the 

PET/MRI machine is the UHN 
cyclotron facility. The cylotron is 
used to produce radioisotopes 
for PET imaging. The proximity 
of the PET/MRI to the cyclotron 
enables imaging using short-lived 
radioisotopes (some of which have 
a half life of only a few minutes), 
which otherwise would not be 
possible. This offers a unique 
advantage to both patients and 
their clinicians and expands the 
research opportunities.

While the PET/MRI offers valuable 
insights into many aspects of heart 
dysfunction, its role in identifying 
predictors of damage from cancer 
treatment will be paramount.

That’s because the TRCHR is at 
the forefront of cardiac research 
and cardio-oncology research 
not just in Canada, but also in the 
world.

“We have the largest heart  
failure program in the country,” 
says PMCC Cardiologist  
Dr. Diego Delgado, “and we are 
across the street from one of the 
largest oncology and hematology 
institutions in the world [the 
Princess Margaret Cancer Centre].”

As part of the University Health 
Network, and next door to the 
MaRS Innovation research centre, 
he notes, “we have access to 
clinical trials and new drugs. We 
are leaders in this area.” •

PET/MRi TRaCks inflaMMaTion and CEll 
MigRaTion, giving REsEaRCHERs nEw insigHTs 
inTo THE woRking HEaRT
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Innovative protocol 
allowed doctors to 
patch Keith Lobo’s 
ruptured heart 
An entrepreneur’s grateful family gave back  
to the PMCC because of the 
live-saving care given by two doctors

By Marjo Johne

Keith Lobo’s heart attacK 
was so severe that it liquefied his 
ventricular septum – the wall 
between the organ’s left and right 
ventricles – and destroyed parts 
of his cardiac muscles. 

Yet for two weeks in March 
2015, Mr. Lobo thought he was 
merely down with the flu. He 
had even gone grocery shopping 
on the day he finally went to 
the emergency department at 
Sunnybrook Health Sciences 
Centre in Toronto.

“When you think heart attack, 
you think pain in your chest 
and in the left side of your body 
– I had none of that,” says Mr. 
Lobo, a father of two kids and 
an entrepreneur who, along 
with his wife, runs the Vintage 
Home Boutique, a Toronto home 
furnishings store. “I just got 
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really cold at night and would be 
completely drenched with sweat, 
after even the slightest bit of 
physical exertion. The day I went 
to the hospital, I was starting to 
experience shortness of breath.”

The medical team at 
Sunnybrook used a balloon 
attached to a catheter to open 
the blocked artery, but the 
damage had already been done. 
The type and extent of cardiac 
damage he suffered is very rare 
– occurring in less than 2 per 
cent of people who have a heart 

attack – and required the hand of 
a doctor with expertise in fixing 
ventricular septal defects.

Mr. Lobo was referred to the 
Peter Munk Cardiac Centre 
(PMCC), where he was seen by 
Dr. Christopher Feindel, a heart 
surgeon, and Dr. Eric Horlick, 
a cardiologist, specializing in 
structural heart disease.

“I needed a patch on my heart, 
and the people at Sunnybrook felt 
that, because of the expertise of 
Dr. Feindel and Dr. Horlick, the 
Peter Munk Cardiac Centre was 
the best place to support what I 
needed,” recalls Mr. Lobo, who 
was only 42 years old at the time 
– a reminder that young people 
can also have heart attacks. 

Without surgery, a ruptured 
ventricular septum leads to death 
within 30 days in 96 per cent of 
all cases. The odds improve with 
surgery, but there’s still a 50-per-
cent chance that the patient 
won’t survive.

Mr. Lobo faced a much more 
promising outcome, thanks to 
a number of innovations at the 
PMCC. 

“We developed a technique 
where we put the patch inside the 
left ventricle, which is the higher-
pressure chamber,” explains Dr. 
Feindel. “This technique works 
by using the pressure inside 
the chamber to keep the patch 
in place. It seems ridiculously 
simple, but it has really reduced 
the rate of mortality from this 

type of operation.”
In an open heart procedure, 

Dr. Feindel patched Mr. Lobo’s 
ruptured heart and did a double 
bypass, where he used a healthy 
vein from another part of Mr. 
Lobo’s body to reroute blood flow 
around a section of artery that 
had been damaged and blocked.

Because the hole in Mr. Lobo’s 
ventricular septum was so large, 
a significant leak remained after 
Dr. Feindel installed a patch.

“It’s very hard to fix a hole 
in the heart – often stitches 
tear through and the patch 
leaks, leading to shortness 
of breath and heart failure,” 
says Dr. Horlick. “This type 
of surgery itself is very rare, 
so most surgeons today feel 
uncomfortable performing the 
operation.”

To fix these patch leaks, Dr. 
Horlick typically implants a 
small metal device that looks 
like a thread spool. The device is 
inserted into a blood vessel in the 
arm or leg and pushed up to the 
aorta and into the heart.

A big challenge with this 
procedure, however, is that the 
implant often doesn’t have a 
strong structure to hold on to 
because cardiac muscles tend to 
be very soft – usually jam-like in 
consistency – after a heart attack. 
To address this problem, the 
PMCC developed a protocol that 
calls for a six-week waiting period 
before the implant procedure.

“There is a certain healing 
process that occurs after a 
heart attack, where the muscle 
becomes more firm and able to 
support an implant,” says Dr. 
Horlick. “So instead of treating 
someone who is acute and who 
will likely die because their heart 
muscle is too soft, we realized 
that the better solution is to let 
them have surgery first and then 
we can go in six weeks later and 
fix up any leaks. As an overall 
strategy, we have found that this 
works very well.”

It has certainly worked out well 
for Mr. Lobo. Today, almost a 
year-and-a-half since his heart 
attack, he has recovered to the 
point where he can keep up with 
his active kids and do moderate 
exercises such as walking. And 
he’s back to running his business 
– a young enterprise that 
launched just two years ago. 

Grateful for the life-saving, 
specialized care, Mr. Lobo’s 
family gave the PMCC a generous 
cash donation.

“The level of care I received 
from everyone was absolutely 
phenomenal. The doctors and 
nurses were kind and caring, but 
at the same time they pushed me 
to make sure I was getting out of 
bed and walking,” says Mr. Lobo. 
“And I can’t say enough about 
how incredible Dr. Feindel and 
Dr. Horlick are. We are fortunate 
to have these two people in our 
health-care system.”  

02

01 Thanks to the life-
giving care he received 
at the PMCC, former 
patient Keith Lobo is able 
to enjoy his young family 
and to return to work.

02 Dr. Eric Horlick, 
cardiologist, was part of a
multi-disciplinary team, 
along with cardiac 
surgeon Dr. Chris Feindel 
to surgically repair 
patient Keith Lobo’s 
damaged heart.

“It’s very hard 
to fix a hole 
in the heart – 
often, stitches 
tear through 
and the patch 
leaks, leading 
to shortness of 
breath and heart 
failure. This type 
of surgery itself 
is very rare, so 
most surgeons 
today feel 
uncomfortable 
performing the 
operation.”
Dr. Eric Horlick, Structural 
Interventional Cardiologist  
at the PMCC
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retired dentist dr. 
WiLLiam WitcheL wasn’t 
feeling all that well less than a 
year ago. 

“I was so tired that basically 
all I could do was get out of bed 
and lay down on the sofa,” says 
Dr. Witchel, 85. After going to 
a local clinic, he was sent to a 
lung specialist who gave him an 
asthma puffer, but it didn’t make 
him feel any better.

“I thought: At least I’m not 

having a heart attack,” he says.
He discovered, about a month 

later, that he was wrong.
“It turned out that my three 

heart arteries were almost 
completely blocked,” he says. 

“He was brought in with 
absolutely critical blockages,” 
says Dr. Christopher Overgaard, 
Medical Director of the Coronary 
Intensive Care Unit at the Peter 
Munk Cardiac Centre (PMCC) 
in Toronto. Dr. Overgaard is an 

interventional cardiologist, a 
specialty that focuses on using 
catheters for treating structural 
heart disease. 

“If your blood flow is supposed 
to be at 100 per cent, he had  
1 per cent or less flowing to his 
heart. His situation was extremely 
tenuous, yet he was awake 
and talking with us,” says Dr. 
Overgaard.

Dr. Overgaard is known as 
one of the most aggressive 

interventional cardiologists in 
the business, yet even so, Dr. 
Witchel says Dr. Overgaard’s 
speedy response conveyed that his 
situation was serious. “I told them 
I was concerned at how fast they 
took me in and started taking 
care of me.”

The problem was that Dr. 
Witchel was inoperable as 
far as open heart surgery was 
concerned, Dr. Overgaard says. 

“He had a critical calcification of 

High-risk angioplasty – the key to 
saving William Witchel’s heart 
Quick action and a complex procedure prove to be an alternative to open heart surgery

By David Israelson
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his arteries, including his aorta, 
so there was really nothing to sew 
into. And he had platelet levels 
so low that, if they did open him 
up, he probably would have bled 
to death.”

Perhaps the most significant 
lesson for a patient like Dr. 
Witchel is that being turned down 
for open heart surgery doesn’t 
necessarily mean doom. His case 
was turned over to Dr. Overgaard, 
an angioplasty specialist.

“What we decided to do was a 
high-risk angioplasty procedure,” 
he explains. Angioplasty involves 
inflating a tiny balloon into a 
patient’s blood vessel leading 
to the heart in order to open it 
wider, and improve the blood flow 
to the heart muscle. 

But because of Dr. Witchel’s 
critical heart blockages and 
weakened heart, Dr. Overgaard 
had to inject medication into the 
vessel every time he was about to 
inflate the balloon.

“Every time I inflated the 
balloon, his blood pressure went 
down to almost nothing. I was 
careful not to compromise the 
blood flow for very long, but it 
was very harrowing,” he says.

“What’s amazing is that he was 
so close to not being here, yet he 
was able to talk about it. What’s 
even more amazing was that six 
weeks later, his heart completely 
recovered, from being a very 
bad pump to what is basically a 
normal one.”

The whole procedure took about 
two hours. “At the same time, 
I had other heart patients that 
I had to treat,” Dr. Overgaard 
recalls. 

“I couldn’t believe the quality of 
the staff,” Dr. Witchel says. 

“They were so concerned about 
me. It was none of this, ‘It’s just 
a job.’ They absolutely wanted to 
do the best for me. It’s incredible 
either how they pick these people 
or how they train them.” 

Dr. Witchel says that when 
he opened his eyes after the 
angioplasty, 

“I looked at the face of the 
doctor and said, ‘I’m looking at 
the face of God.’” 

“He kept calling me ‘God,’ and 
it was a little embarrassing,” says 
Dr. Overgaard. “I guess I’m God 
because it worked, but if it hadn’t 
worked, I’d be the devil. If we had 
fixed him and then he went home 
and wasn’t doing so well, I guess 
it wouldn’t be as compelling a 
story.”

It’s a matter of taking calculated 
risks to help people – something 
not all medical facilities are as 
equipped to do as the PMCC. 
“Just to take a risk, what would 
be the point? It’s also a lot of 
discussion with the patient and 
the patient’s family. If you can 
take a situation and you might 
make it better, you try,” Dr. 
Overgaard says. 

Dr. Witchel, who has remarried 
since his first wife died of cancer, 
is extremely grateful that he 
literally has a new lease on life. 

He is able to continue with 
activities he loves, including 
charity work that has seen him 
donate enough dental equipment 
to El Salvador to furnish two 
complete clinics. 

“All of the people who took care 
of me are thoroughly impressive 
people,” he says.

PMCC Cardiac Surgeon  
Dr. Terrence Yau says a positive 
attitude can have a huge effect on 
a patient’s outcome. “Part of it is 
the physical aspect [of recovery]; 
a huge aspect is the mental and 
emotional aspect,” he says. 

Dr. Witchel does joke that at age 
85, he thought he had outlived all 
his enemies, yet he still found one 
at the PMCC. 

“The cooks downstairs at the 
hospital! I know it’s for my 
health, but they were feeding me 
completely unsalted food.”  

“[William] had platelet levels so low that, if they did 
open him up, he probably would have bled to death.”
Dr. Christopher Overgaard, Cardiologist, Peter Munk Cardiac Centre

01 Retired dentist Dr. William 
Witchel, 85, says that his 
three heart arteries were 
almost completely blocked.

02 Dr. Christopher Overgaard, 
interventional cardiologist, 
right, says his patient,  
Dr. William Witchel, left, was 
not a candidate for open-
heart surgery.
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they had to interrupt 
the broadcast Ross Durant 
was recording at the midtown 
Toronto church where he 
volunteers, and now he considers 
himself the luckiest man alive.

“I was having a heart attack. 
The two co-broadcasters knew 
exactly what was going on. They 
got me into a chair, gave me 
some aspirin, dialed 911 and lo 
and behold, I was on my way to 
Toronto General Hospital,” says 
Mr. Durant, now 83.

It was October 21, 2012, when 
Mr. Durant was admitted to 
the Peter Munk Cardiac Centre 
(PMCC). “They said if it was a 
heart attack, I would be their 
guest, so I became their guest,” 
he says.

What makes Mr. Durant 
consider himself so lucky is 
that one of the key physicians 
attending to him at the PMCC 
was Dr. Michael Farkouh, a 
cardiologist whose expertise 
would turn out to have particular 
bearing on this case. In addition 
to having a heart attack, Mr. 
Durant is diabetic. 

Dr. Farkouh is Chair of the 
PMCC’s Centre of Excellence in 
Multinational Clinical Trials. 

He says these types of trials are 
a massive undertaking, requiring 
co-ordination among centres 
around the world, choosing and 
deploying staff, navigating the 
funding and grant applications, 
as well as gathering and analyzing 
the results. 

He and his colleagues had 
recently completed a large 
international study of how to best 

treat patients with multivessel 
coronary disease, and how heart 
patients who are also diabetic 
respond to different types of 
treatment – bypass surgery or 
insertion of stents into blood 
vessels. 

“Our study took place in 
more than 100 centres, in 19 
countries. It demonstrated that 
bypass surgery was superior in 
preventing future heart attacks 
and saving lives than using 
stents,”  Dr. Farkouh says.  The 
clinical trial cost US$25-million.

“We have multiple pathways for 
funding, and we need all of them.” 

The average clinical trial 

costs between $10-million and 
$30-million. The PMCC is part 
of a network of 10 major trial 
centres; studies can range from 
samples as small as 20 patients 
to as large as 20,000 around the 
world. 

Apparently, Mr. Durant was an 
ideal case for demonstrating Dr. 
Farkouh’s study findings. 

“He was able to explain that 
there were different types of 
treatment available for a case like 
this.

It’s not necessarily an easy 
decision because a bypass is 
much more invasive than a stent 
procedure. It involves cracking 

open the patient’s chest to reach 
the heart, and the recovery period 
is longer. There is also a higher 
risk of stroke.

“We share the decision-making 
process with the patients and 
we allow them to make the 
decisions,” Dr. Farkouh says. 

Mr. Durant was confident he 
would be in good care regardless 
of the treatment route he chose. 
“To me, the people I met at the 
Peter Munk Cardiac Centre 
are the tops in their field. 
They’re really outstanding. 
They’re friendly, you don’t feel 
intimidated and they do their 
best to communicate with you,” 

Broadcast 
interrupted, 
bypass 
completed 
How Ross Durant’s surgery lead to  
a new understanding of  
heart disease and diabetes

By David Israelson
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he says.
The PMCC’s extensive research 

and trials activity is one of the 
factors that makes the centre 
outstanding, Dr. Farkouh says. 

Dr. Farkouh’s team is the engine 
for about 50 total trials going 
on right now, with the PMCC 
leading seven or eight of them 
internationally. 

“The research cluster allows us 
to think outside the box and study 
new medicines or strategies to 
treat patients with diabetes and 
others with or at risk for heart 
disease,” says PMCC Cardiologist 
Dr. Jacob Udell, who refers to Dr. 
Farkouh as his mentor. 

“New approaches are necessary 
in order to further reduce the 
personal and societal burden of 
heart disease, still the leading 
killer of Canadians,” he says. 

“At the PMCC Trials Unit, 
we’re leading a novel trial with 
international colleagues that, if 

successful, will essentially result 
in a once-a-year vaccine against 
heart disease.  Now wouldn’t that 
be something?”

Dr. Udell adds, “we’re also 
working on personalized 
medicine strategies for patients 
undergoing angioplasty and 
testing new diabetes medicines 
for cardiovascular protection.”

“We try to help people who have 
questions,” Dr. Farkouh says. But 
it’s more than mere curiosity that 
leads the PMCC Trials Unit to 
questions such as the relationship 
between diabetes and heart 
disease. “I believe that most good 
questions start with the patients,” 
Dr. Farkouh says. 

“That’s where the highest 
priority is. We all think about 
saving lives.”

The Trials Unit benefits because 
“many questions that are still 
unanswered are posed to us;  
we’re a national referral centre,” 
Dr. Farkouh adds. 

“We see some of the cases that 
others don’t see and because of 
that maybe the questions we ask 
might be different.”

For Mr. Durant, the biggest 
difference is the new lease on life 
he enjoys.

 “I have changed my diet and I 
changed my style of living a bit,” 
he says. “I am 83, right?  I now 
walk three miles in approximately 
45 minutes, and I do that every 
day, except when the weather is 
too hot.”  

“Our study took 
place in more 
than 100 centres 
in 19 countries. 
It demonstrated 
that bypass 
surgery was 
superior in 
preventing 
future heart 
attacks and 
saving lives than 
using stents.”
Dr. Michael Farkouh, 
Cardiologist at the PMCC

01 Ross Durant was in the 
midst of a broadcast when 
he had a heart attack.

02 PMCC cardiologist 
Jacob Udell, above right, 
calls Dr. Michael Farkouh 
his mentor.

03 Following his successful 
surgery, Ross Durant says 
he now walks three miles in 
45 minutes.

02

03
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than 1,200 patients and screened their families. Each patient is seen by a team of three PMCC cardiologists, led by Dr. Spears, specializing in the electrical functioning of the heart. “Our team actively follows more than 200 women of child-bearing age within this clinic, underscoring the need for reproductive care. As such, there is close collaboration with the high-risk obstetrics program at Mount Sinai and the pediatric cardiac program at SickKids,” adds Dr. Spears.Seven months into her pregnancy, the palpitations, increased heart rate and shortness of breath were taking a toll on Ms. Markovic. A feared blood clot was quickly ruled out. Then she was put through an array of tests (an electrocardiogram to check the heart’s electrical activity, as well as an echocardiogram to 

see images of the beating and pumping action of the heart). She was then fitted with a Holter monitor – a portable device worn for a fixed period of one, two or three days to record the heart’s rhythm during regular activity and during sleep. Ms. Markovic also had her implantable cardioverter defibrillator (ICD) checked and her medication (beta blockers, which are used to treat a host of heart-related conditions, including heart failure, high blood pressure, angina, heart attack and irregular heartbeats) dosage increased.The treatment protocol and close monitoring by Dr. Spears and staff helped lead to a final two months of pregnancy for Ms. Markovic free of complications.“I finally went into labour on April 9, 2015, at Mount Sinai. Dr. Spears, again, was in constant contact with the team at Mount Sinai. Two days later, I delivered a healthy baby boy, without any complications.” “The rarity of these conditions and the lack of these types of specialized clinics around the world make research in this field 

challenging. Collaboration with the University of Toronto Heart Disease and Pregnancy Program brings together many important facets – cardiology, genetics, electrophysiology, maternal-fetal medicine and pediatrics – in a way not seen anywhere else in the world,” says Dr. Spears. “My kids have a 50-per-cent chance of inheriting this heart condition,” says Mr. Markovic. “My genetics tests didn’t test positive for any of the current identified gene mutations, so we wait and see. In the meantime, I let my kids be kids, let them play whatever sport they like. And if we learn one day that they may have it, then SickKids and the PMCC will be there to help guide us through it.”Ms. Markovic is now back at work following her maternity leave and armed with a whole new perspective, both as a patient and as a professional. “I’m surprised how much stronger this diagnosis has made me, not physically, obviously, but mentally. Once I accepted my new normal, I’ve tried to turn it into a positive. I work as a physiotherapist at the 

Complete Performance Centre in Ajax. We treat and train a variety of athletes, from professionals to weekend warriors. I tell my story frequently, trying to educate as many athletes and parents as I can. I once told my story to a marathon runner I was treating. She told me her story. I urged and begged her to get a third opinion. One year later, she came back to thank me. She got that third opinion, had two ablations and was waiting to get an ICD. My story made a difference in someone’s life and I’m thankful for that.”  Even more important is Ms. Markovic’s prognosis.“In August [2016], during my follow-up tests with Dr. Spears, there has been no progression of my disease since being diagnosed in 2013, even after carrying my baby boy for nine months!” she says. “I’m now allowed to do some lower-intensity activities like riding a bike with my kids, going tobogganing, swimming, skiing and playing tag. I just have to keep my heart rate below 130 [beats per minute]. But that’s better than nothing!”  

01 Laura Markovic is now back at work following her maternity leave and has resumed a lower-intensity, active lifestyle.
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It was the worst heart 
Dr. Chris Feindel had seen in his 
30-year career, and if he didn’t 
operate, Chris Scott was going 
to die. 

“It was certainly the worst 
infection and destruction of the 
heart that I’ve ever seen,” says 
Dr. Feindel, a cardiac surgeon at 
the Peter Munk Cardiac Centre 
(PMCC) at Toronto General 
Hospital. To save Mr. Scott’s 
life, Dr. Feindel would have to 
perform a surgery so rare that 
it’s called the “UFO” or the 
“commando surgery.” Dr. Feindel, 
Dr. Mitesh Badiwala and the 
surgical team would rebuild Mr. 

Scott’s heart in a 10-hour surgery. 
Mr. Scott was receiving dialysis 

for renal failure, when he 
developed a severe infection via 
his catheter. 

“What had happened is that I 
had to have my line changed,” he 
says. “That’s when [the doctors] 
assumed I contracted the 
infection during the surgery.”

There were no direct indications 
that Mr. Scott’s heart had been 
infected. It was March 2015, and 
Mr. Scott had developed a fever 
while at home, wasn’t feeling right 
and he was a little bit delirious 
and rambling. His deterioration 
was rapid and his line fell out. 

‘Commando 
surgery’ to 
the rescue
A 10-hour operation saved Chris Scott’s life 
after a massive infection destroyed his heart

By Renee Sylvestre-Williams
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At that point, on a Sunday, his 
parents called 911. 

“He was in the Scarborough 
General [Hospital] for five or 
six days,” says  his mother, Susan 
Scott. “He was on antibiotics 
and it wasn’t clearing up. I don’t 
know whose idea it was, [but] 
they took a scan of the heart and 
that’s when they realized the 
infection had gone to the heart.” 
Five days later, on the Friday, 
the Scotts were called to the 
hospital. Mr. Scott had been put 
into an induced coma. The ICU 
doctor said that the infection had 
attacked the heart and that Mr. 
Scott was very ill. He was rushed 
to the Toronto General Hospital 
that afternoon.

The Scotts were given the worst-
case scenario. “He was dying,” says 
his mother. Mr. Scott spent one 
day in the ICU, and the next day 
Dr. Mitesh Badiwala, the cardiac 
surgeon on shift, said that if Mr. 
Scott didn’t go into surgery, he 
may not survive another night. 

When Dr. Badiwala was asked to 
see Mr. Scott in intensive care, the 
valves were leaking freely and not 
functioning at all. “So what was 
happening was that every time 
his heart was squeezing, a little 
bit was going forward, but a lot 
of it was going back to his lungs. 
He was in cardiogenic shock. He 
wasn’t circulating enough blood 
to his body, and his lungs were 

filling up with fluid to the point 
where they had to sedate him 
and put him on a mechanical 
ventilator.”

Dr. Badiwala never spoke to Mr. 
Scott before his operation because 
Mr. Scott was sedated and on this 
ventilator the entire time before 
surgery. Everyone knew his heart 
was in bad shape, but when Dr. 
Badiwala opened him up on the 
operating table, the extent of 
the damage was far worse than 
he expected. “Endocarditis can 
occur,” he says. “So his valves 
became infected and they became 
destroyed, essentially. Your heart 
has four valves, two on the left 

side, two on the right. Often one 
or another gets infected, and he 
had both on the left side. Chris’s 
aortic and mitral valves were 
infected.” 

Two of the four valves were 
completely destroyed and the 
area between the two, which 
connected the valves, was 
completely eaten away, leaving no 
place to attach artificial valves. 

Dr. Badiwala knew he couldn’t 
perform the surgery by himself. 
While he had witnessed a UFO, 
he hadn’t performed one, so he 
called the senior surgeon on duty, 
Dr. Feindel. 

“To get everything in the 
[bottom of the heart] to be 
destroyed, it was a very aggressive 
bacteria,” says Dr. Feindel. He had 
assumed that when Dr. Badiwala 
called him, the surgery would be 
something that they usually see, 
or that they might have to put a 
patch in, but that wasn’t the case. 

“It was phenomenal,” he says. “I 
have to say my first response was 
‘There’s no way this guy is going to 
get through surgery.’ We’re going 
to go through with it, but what do 
you do? He’s a young man. You 
can’t just walk away from him, 
but I was pretty convinced at the 
time that we’d do the operation 
but he wasn’t going to get through 
for a whole variety of reasons.” 

Mr. Scott’s situation was 
dire, but Dr. Badiwala and Dr. 

Feindel both say with a patient 
in that situation, there was no 
alternative. “He was essentially 
dying,” says Dr. Badiwala. “And 
when you have a patient in that 
scenario, there’s no fix for them 
other than to try an emergency 
salvage operation to try and 
repair their valves and restore 
normal blood flow in the forward 
direction.” 

The team removed all the 
infected tissue. Describing it as 
“mucky,” Dr. Feindel  says, “You 
can pick stuff out, it just falls 
out. It has lost its structure, and 
you just keep working away until 
you get down to what looks like 
normal, healthy tissue. It looks 
better, it bleeds. This mucky 
stuff doesn’t bleed. It’s basically 
dead,” he notes. It was like a boil, 
including the presence of pus.

After the removal of the 
infected tissue, there was a 
great big hole in the heart and 
a major reconstruction. “It 
was like a building had been 
bombed from the inside,” says Dr. 
Feindel. The reconstruction was 
straightforward, but because of 
the infection, he wasn’t clotting. 
While the surgery was taking 
place, Mr. Scott’s heart was 
stopped for five hours. It took 
a long time for the team to get 
the bleeding under control. Dr. 
Feindel suspects that with the 
fresh and frozen blood, platelets 
and other products needed for the 
surgery, approximately 50 to 100 
donors contributed to the surgery. 

The odds were against Mr. 
Scott, but he got through the 
surgery while the Scotts waited. 
The recovery took four months, 
including other surgeries, but the 
UFO was a success. 

The family had a quiet holiday, 
and Mr. Scott continues to heal. 
He’s still off work and on dialysis. 
His mother, Susan, is being 
tested, so she can donate one of 
her kidneys. As to what caused 
the infection, Dr. Badiwala and 
Dr. Feindel say it was just bad 
luck. 

02

01 Chris Scott, opposite  
page, had the worst infection 
and destruction of the heart 
that Dr. Chris Feindel had 
ever seen.

02 Dr. Mitesh Badiwala, 
left, and Dr. Chris Feindel 
performed the UFO surgery, 
during which they rebuilt 
Chris Scott’s badly infected 
heart.

“I have to say 
my first response 
was, ‘There’s 
no way this 
guy [Chris 
Scott] is going 
to get through 
surgery.”
Dr. Chris Feindel,  
Cardiac Surgeon,  
Peter Munk Cardiac Centre
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even greater risk to both mother 
and fetus.

“Many women living with these 
heart conditions are apprehensive 
about the safety of starting a 
family, how they would manage 
pregnancy, labour and delivery, 
and what it would mean for 
their babies. Our objective is to 
safely transition them through 
this phase of their lives,” says 
Dr. Spears. “In addition, genetic 
counselling, medical consultation 
prior to conception and direct 
affiliation with the inherited 
arrhythmia program at SickKids 
after the baby is born help to 
ensure that these infants receive 
clinical and genetic testing, as 
appropriate.”

Since opening in 2012, the 
Heritable Arrhythmia Clinic at 
the PMCC has cared for more 

questions or concerns during 
the rest of my pregnancy, I could 
e-mail her directly, which was 
amazing,” says Ms. Markovic.

“The needs of patients with 
inherited arrhythmias in 
pregnancy are diverse. Most 
women are at relatively low risk 
and can safely navigate pregnancy, 
labour and delivery. Some women 
need more advanced care and 
monitoring throughout. The 
greatest challenge is managing 
the unknown,” says Dr. Spears. 

Inherited arrhythmias or 
heart rhythm disorders that 
are genetically passed on often 
manifest without any pronounced 
symptoms, and they can escalate 
quickly to a rapid heartbeat, a loss 
of consciousness and even sudden 
death. For pregnant women, an 
inherited arrhythmia poses an 

to expect.”
Now considered a high-risk 

pregnancy patient, Ms. Markovic 
was referred by Dr. Jason 
Burstein and Dr. Bhavi Makanjee, 
two cardiologists from the 
Heart Health Institute in Ajax, 
Ont., to Toronto’s Mount Sinai 
Hospital and the Peter Munk 
Cardiac Centre (PMCC). In early 
December 2014, five months 
pregnant with her second baby, 
she met Dr. Danna Spears, a 
cardiac electrophysiologist at the 
PMCC, for the first time. 

“She [Dr. Spears] sat down 
with me and patiently answered 
every question and concern that 
I had. She explained how I would 
have regular checkups with her 
at every trimester and explained 
how I would be monitored during 
labour and delivery. If I had any 

Laura MarkovIc has 
aLMost aLways been 
on the Move. “I’ve played 
competitive soccer since I was 
four. I was on my high school’s 
volleyball, field hockey, ski and 
soccer teams. I had backpacked 
through 32 countries and all 
seven continents before the age 
of 33.”

Even welcoming her first baby 
into the world in 2011 did little to 
slow Ms. Markovic down. 

“I worked out regularly and 
walked the dog with my daughter 
10 kilometres a day.” 

Then in 2013, everything 
careened to a stop. “I went 
from being a very active person 
to a couch potato in one day,” 
says the wife and mother from 
Bowmanville, Ont.

That jolting halt was the result of 
an unexpected medical diagnosis. 
At 33 years of age, Ms. Markovic 
was told she had a rare, irregular 
heartbeat – a genetic condition 
exacerbated by activity. She was 
under strict doctor’s orders to 
keep her heart rate down. “The 
harder my heart had to work, 
the greater the chance I had 
of progressing my disease. I 
wanted to be that active mom, 
but I wasn’t allowed. I wanted 
to continue to travel the world 
but was too scared to do so. The 
diagnosis flipped my life upside 
down.”

Her “new normal” came with 
one important silver lining: “I did 
get the ‘go ahead’ to have more 
kids.”

While her first pregnancy was 
relatively “uneventful,” the second 
was anything but. “I didn’t realize 
how hard it would be. I felt more 
palpitations, was more out of 
breath, exhausted and noticed 
my heart rate was quite elevated 
when doing minimal activity. It 
was scary not knowing what was 
going on and not knowing what 

Pregnant with a heart condition:  
A challenge for mother and fetus 
Laura Markovic discovered she had a heart rhythm disorder at age 33, a diagnosis 
that she says “flipped my life upside down”
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than 1,200 patients and screened 
their families. Each patient is 
seen by a team of three PMCC 
cardiologists, led by Dr. Spears, 
specializing in the electrical 
functioning of the heart. 

“Our team actively follows 
more than 200 women of 
child-bearing age within this 
clinic, underscoring the need for 
reproductive care. As such, there 
is close collaboration with the 
high-risk obstetrics program at 
Mount Sinai and the pediatric 
cardiac program at SickKids,” 
adds Dr. Spears.

Seven months into her 
pregnancy, the palpitations, 
increased heart rate and shortness 
of breath were taking a toll on 
Ms. Markovic. A feared blood clot 
was quickly ruled out. Then she 
was put through an array of tests 
(an electrocardiogram to check 
the heart’s electrical activity, as 
well as an echocardiogram to 

see images of the beating and 
pumping action of the heart). 
She was then fitted with a Holter 
monitor – a portable device worn 
for a fixed period of one, two or 
three days to record the heart’s 
rhythm during regular activity 
and during sleep. Ms. Markovic 
also had her implantable 
cardioverter defibrillator (ICD) 
checked and her medication (beta 
blockers, which are used to treat 
a host of heart-related conditions, 
including heart failure, high blood 
pressure, angina, heart attack 
and irregular heartbeats) dosage 
increased.

The treatment protocol and 
close monitoring by Dr. Spears 
and staff helped lead to a final 
two months of pregnancy for Ms. 
Markovic free of complications.

“I finally went into labour on 
April 9, 2015, at Mount Sinai. Dr. 
Spears, again, was in constant 
contact with the team at Mount 
Sinai. Two days later, I delivered 
a healthy baby boy, without any 
complications.” 

“The rarity of these conditions 
and the lack of these types of 
specialized clinics around the 
world make research in this field 

challenging. Collaboration with 
the University of Toronto Heart 
Disease and Pregnancy Program 
brings together many important 
facets – cardiology, genetics, 
electrophysiology, maternal-fetal 
medicine and pediatrics – in a 
way not seen anywhere else in the 
world,” says Dr. Spears. 

“My kids have a 50-per-cent 
chance of inheriting this heart 
condition,” says Mr. Markovic. 
“My genetics tests didn’t test 
positive for any of the current 
identified gene mutations, so we 
wait and see. In the meantime, I 
let my kids be kids, let them play 
whatever sport they like. And if 
we learn one day that they may 
have it, then SickKids and the 
PMCC will be there to help guide 
us through it.”

Ms. Markovic is now back at 
work following her maternity 
leave and armed with a whole 
new perspective, both as a 
patient and as a professional. “I’m 
surprised how much stronger 
this diagnosis has made me, not 
physically, obviously, but mentally. 
Once I accepted my new normal, 
I’ve tried to turn it into a positive. 
I work as a physiotherapist at the 

Complete Performance Centre in 
Ajax. We treat and train a variety 
of athletes, from professionals to 
weekend warriors. I tell my story 
frequently, trying to educate as 
many athletes and parents as 
I can. I once told my story to a 
marathon runner I was treating. 
She told me her story. I urged 
and begged her to get a third 
opinion. One year later, she came 
back to thank me. She got that 
third opinion, had two ablations 
and was waiting to get an ICD. 
My story made a difference in 
someone’s life and I’m thankful 
for that.”  

Even more important is Ms. 
Markovic’s prognosis.

“In August [2016], during my 
follow-up tests with Dr. Spears, 
there has been no progression of 
my disease since being diagnosed 
in 2013, even after carrying my 
baby boy for nine months!” she 
says. “I’m now allowed to do 
some lower-intensity activities 
like riding a bike with my kids, 
going tobogganing, swimming, 
skiing and playing tag. I just have 
to keep my heart rate below 130 
[beats per minute]. But that’s 
better than nothing!”  

01 Laura Markovic is now 
back at work following 
her maternity leave and 
has resumed a lower-
intensity, active lifestyle.

ONE 
DAY 
YOU
COULD 
NEED
AN MRI

AFTER AGE 65, THE LIKELIHOOD 
OF NEEDING AN MRI DOUBLES.
That’s why in 2011 we launched the first MRI 
conditional pacemaker in Canada. We didn’t stop 
there. We did the same for our neurostimulator 
in 2013, our insertable cardiac monitor in 2014 
and our implantable cardioverter defibrillator 
(ICD) in 2015. Consult the conditions of use with 
your physician. Now, more Canadians with these 
medical devices can access an MRI.

Learn how we’re taking healthcare Further, 
Together at Medtronic.ca.

Proud to support  
the Peter Munk Cardiac Centre

Learn more: medcan.com  |  416.350.5900  |  150 York Street, Suite 1500, Toronto
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Dr. Barry Rubin, Medical Director, Peter Munk Cardiac Centre

416-340-3935
www.inaheartbeat.ca

Impact
Your donation will help us
achieve more breakthroughs at  
the Peter Munk Cardiac Centre. 

Please make your donation:
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Sotto Sotto brings a little piece of 
Rome to downtown Toronto with 

a warm, intimate ambience.

Our experienced chefs use the 
finest ingredients to create the 

simple savoury Roman style 
ccuisine for which Sotto Sotto has 

become famous.

Service Hours:
Lunch:

Monday through Saturday ... 
12:00PM - 3:00PM

Dinner:
Sunday thSunday through Thursday… 

5:30PM—11:00 PM
Friday and Saturday… 

5:00 PM—12:00 AM

Share our passion for wine and food!!!

SOTTO
SOTTO
120 Avenue Road

416-962-0011
www.sottosotto.ca

When you include Toronto General & Western Hospital  
Foundation in your WILL, you’ll save thousands of lives.

For more information contact:  
Nona Bourgeois, Develpment Officer, Estate Giving  
at 416-603-6406 or email nona.bourgeois@uhn.ca

I WILL find a cure  
for heart disease.

I WILL revolutionalize 
vision care.

I WILL save lives for 
generations to come.

Maria Collier
Patient of the Peter Munk Cardiac Centre

Taylor Binns & his sister, Tori
Patient of the Donald K. Johnson Eye Institute

Jeanne Ikeda-Douglas
Patient of the Arthritis Program

What is your WILL?
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Rogers is proud to contribute to the Peter Munk Cardiac Centre, 
and to share its pioneering spirit of pursuing new technology 
for the betterment of Canadian lives.

“The best is yet to come.” 

Creating a 
healthier 
tomorrow.
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