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EARLY DETECTION

using drugs? I feel that glaucoma is ready 
for that kind of change.” 

According to Dr. Steinbach, detecting 
the signs of glaucoma early is important 
because the condition can sneak up on 
people. Unlike with central vision deterio-
ration – known as macular degeneration 
– many early-stage glaucoma patients do 
not experience pain or vision loss.

“Macular degeneration affects fine 
vision – the part that you use for read-
ing, fine detail and watching television,” 
Dr. Steinbach notes. “That’s what gets 
wrecked, but the periphery still works. 
[For macular patients], we find out what 
part of the retina is still working, and 
[we] retrain people to use that.”

People can help preserve their vision 
by limiting the amount of time spent 
staring at computer screens. “There are 
studies that show that a lot of close work 
affects the development of nearsightness 
and myopia,” he says. “The guidelines say 
[that] every now and then, [we should] 
look off into the distance.”

Says Dr. Steinbach: “Treating periph-
eral vision loss due to glaucoma can be 
more complicated than central vision loss, 
though. [In glaucoma cases], the centre 
of the retina works fine. It’s the periphery 
of the retina where the damage is taking 
place. The problem is that people don’t 
notice it.” 

If late-stage glaucoma is left untreated, 
the patient’s loss of peripheral vision can 

normal vision.” 
While more work needs to be done, 

such tests measuring vection in early-
stage glaucoma patients could be done in 
doctors’ offices. 

“The challenge is that most physicians 
won’t have a giant screen in their office,” 
Dr. Steinbach says. “[But] with a virtual 
reality device, you can put on a pair of 
goggles and create a large moving field 
quite well. That’s the project now – to 
replicate what we’ve done using a device 
[that] we can [recreate] in a clinical set-
ting.” 

Dr. Steinbach’s team hopes that the 
findings of its vection research will make 
it easier to detect the early signs of glau-
coma before too many physical changes 
have occurred in the eyes of patients with 
the disease, which is the second most 
common cause of vision loss in seniors in 
the country. In someone with glaucoma, 
the optic nerve is damaged (associated 
with, but not caused) by high pressure in 
the eye due to a buildup of excess fluid. 
More than 250,000 Canadians have 
chronic open-angle glaucoma. 

Other research at Krembil focuses on 
potential new drug therapies. “All of the 
current treatments are focused on reduc-
ing that pressure [in the eye],” says Dr. 
Jeremy Sivak, a scientist at Krembil. “It’s 
great to have that option to delay progres-
sion of the disease, but what about a treat-
ment that can actually improve things by 

“ Macular 
degeneration 
affects fine 
vision – the 
part that you 
use for reading, 
fine detail 
and watching 
television.”

– Dr. Martin Steinbach

develop into tunnel vision or blindness. 
Dr. Steinbach’s research using visual fields 
is making it possible to detect changes in 
glaucoma patients earlier, before eye dam-
age occurs.

“Vision is a rich area for study,” Dr. 
Steinbach says. “There is so much you can 
learn about the brain from patients whose 
vision is compromised.”  ■

Glaucoma – an eye disease that is 
difficult to diagnose and is often 
without symptoms early on – is one 
of the top three causes of blindness 
in the world, affecting hundreds of 
thousands of Canadians.

At the Krembil Research Insti-
tute, Dr. Agnes Wong is leading a 
study that uses a new procedure 
to measure changes in the eyes of 

those with glaucoma, a condition 
that develops when damage occurs 
to the optic nerve (the cable that 
connects the eyeball to the brain), 
with increased eye pressure being a 
major risk factor. 

An ophthalmologist at Toronto 
Western Hospital and the Hospi-
tal for Sick Children, as well as a 
scientist, Dr. Wong is employing the 
chromatic pupillometry technique 
on the recently discovered intrinsi-
cally photosensitive retinal ganglion 
cells (ipRGCs).

IpRGCs are found in the retina and 
are now the third type of cells that 
detect light (photoreceptors), join-
ing rods and cones, which have long 
been known as the two-unit light 
traffic team in the eyes.

Bright blue  
light test  
sheds light  
on glaucoma

Chromatic pupillometry uses 
coloured light that is shone into 
the eyes to measure pupil size and 
reaction. Because ipRGCs detect 
light, they control pupil function, Dr. 
Wong says. And as she discovered 
in a previous trial, ipRGCs are acti-
vated directly by bright blue light, 
but not directly by red light.

Using her scientist’s palette, Dr. 
Wong is now applying this new 
knowledge to the detection of glau-
coma, wondering if shining bright 
blue light into the eyes of those with 
the condition can provide valuable 
knowledge.

“Can we monitor ipRGC activity 
as a biological marker for disease 
progression in glaucoma?” she asks. 
– Shannon Moneo
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Breaking 
down the 

barriers to 
eye care  

Krembil researchers 
tackling diabetes are 
constantly innovating  

to make retinal  
screening easier

Mary Gooderham

Diabetes is the leading cause of blind-
ness among working-age Canadians. 

Yet, many people living with the disease 
fail to get regular examinations that can 
detect changes in their eyes, signalling 
diabetes-related complications.

A national network has been set up to 
encourage earlier diagnoses of eye prob-
lems and ensure better health outcomes 
for more than three million Canadians 
with the disease.

Dr. Michael Brent, a clinician investi-
gator at the Krembil Research Institute 
and ophthalmologist at the Donald K. 
Johnson Eye Institute, says that diabetes 
particularly affects the eyes. A disease 
called diabetic retinopathy, which can 
lead to hemorrhaging of the blood vessels 
in the retina, is present in up to two-
thirds of patients who have had diabe-
tes for 10 years or more, he notes. Yet, 
studies show that one-third of Canadians 
living with diabetes have not had an 
eye examination in the last two years or 
more.

“There are a number of barriers to 
care,” says Dr. Brent, a retinal specialist 
who is the ophthalmology lead for Dia-
betes Action Canada, a national network 
on diabetes and its related complications 
that was set up under the Strategy for 
Patient-Oriented Research (SPOR) pro-
gram, established by the Canadian  

Krembil’s Dr. Michael Brent is one of the leading forces behind the national network Diabetes 
Action Canada. Diabetes is the leading cause of blindness among working-age Canadians.
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toward solutions.
“Learning from each other is very im-

portant,” he says. “We can change policy, 
scale up and take things to a national 
level, which someone working on their 
own can’t do.”

Dr. Lewis, who is also the Drucker 
Family Chair in Diabetes Research and 
the Sun Life Financial Chair in Diabe-
tes, says the issue of retinal screening is 
getting an ever-higher profile, with the 
involvement of federal and provincial 
governments, as well as private compa-
nies. “And we have people living with 
diabetes advising us at every level of what 
we’re doing.”

He says that Diabetes Action Canada, 
which is one year into its five-year man-
date, “has tremendous profile already,” 
with vision as one of its flagship pro-
grams. “We have a real focus on innova-
tion and healthcare delivery,” Dr. Lewis 
says. 

By developing a national diabetes da-
tabase and taking a deep reach into mar-
ginalized communities, he expects that 
diabetic retinopathy can be diagnosed 
earlier, with fewer people experiencing 
vision loss. 

“We’re talking about blindness – that’s 
a tremendous disability, and it’s prevent-
able in many cases. Let’s screen more 
people and refer them for treatment,” says 
Dr. Lewis. “We’re talking about a very big, 
impactful thing we’re doing here.”  ■

Institutes of Health Research. “Low 
screening rates can be found everywhere, 
from marginalized communities in in-
ner cities to the most remote Aboriginal 
reserves.”

The network is currently focused on 
studying why people don’t get regular 
eye examinations, he says, while its goals 
include creating a national diabetic 
retinopathy screening program and de-
veloping new technologies that allow for 
better monitoring of eye diseases among 
diabetic patients. 

“We know that having regular eye 
examinations is a critically important 
aspect of preventing blindness in people 
with diabetes,” says Dr. Gary Lewis, 
endocrinologist and diabetes specialist 
at University Health Network, director 
of the Banting & Best Diabetes Centre at 
the University of Toronto and co-leader 
of Diabetes Action Canada. “Much of the 
vision loss associated with diabetes is 
preventable.” 

He says the key is to make retinal 
screening as easy to do as possible.  
One option is to establish a tele- 
ophthalmology program, using mobile 
imaging units in places such as com-
munity centres that can take images of 
the retinas of people with diabetes and 
upload them for experts elsewhere to 
analyze. A number of provinces have  
piloted such programs, Dr. Lewis says. 
“It’s a massive undertaking to do this 

kind of thing, and we’re making huge 
headway.” 

Dr. Chris Hudson, a senior scientist at 
Krembil, says there are novel tests to look 
for changes in the blood vessels of retinas 
in patients with diabetes and other 
diseases such as macular degeneration, 
hypertension and atherosclerosis. His 
lab at Krembil has developed techniques 
to measure changes and differences in 
blood vessels that are as small as 0.1 of a 
millimetre thick. For example, the vessels 
can become stiffer and lose the ability to 
regulate the flow of blood.

Detecting these kinds of changes –  
or simply by looking at subtle differences 
between blood vessels – could help doc-
tors diagnose diabetic retinopathy sooner, 
says Dr. Hudson. Meanwhile, interven-
tions are possible to repair and restore 
the condition of the microscopic blood 
vessels themselves, including new drugs 
and laser surgery. “All of these treatments 
work better if you can flag the problem as 
early as possible,” he cautions.

“People often don’t get tested in the 
first place because screening can be ex-
pensive and involve long wait times,” says 
Dr. Brent, who is also the Milton Harris 
Chair in Adult Macular Degeneration. 
“And this can particularly be an issue for 
new immigrants and indigenous people.” 
The network’s retina screening group, 
which he co-leads, involves physicians, 
scientists and patients working together 
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1 in 9 
Canadians 

will develop 
irreversible 

vision loss by 
age 65.

The leading vision program in Canada and one of the top five in North America, the 
Donald K. Johnson Eye Institute at Toronto Western Hospital combines outstanding 
clinical care with world-leading science under one roof. 

It is home to Canada’s largest clinical ophthalmology program, with more than 85,000 
patient visits and 4,200 surgeries annually – and Canada’s largest hospital-based 
ophthalmology trials centre, with more than 40 clinical trials running at any given time.

Research at the Donald K. Johnson Eye Institute, conducted through the Krembil Research 
Institute, investigates the spectrum of eye disease – from causes and vision mechanics 
to developing new approaches for retinal health assessment and treatment – with the 
ultimate goal of restoring vision. 

Here are just a few recent breakthroughs: 

• First Canadian trial of Argus II retinal implant to restore sight. (Dr. Robert Devenyi)

•  Paradigm-shifting discovery revealed how photoreceptor transplantation affects the eye – 
wide-reaching implications for advancing cell-based therapies. (Dr. Valerie Wallace)

•  First limbal stem cell transplant in Ontario for ocular regeneration.  
(Dr. Allan Slomovic & Dr. David Rootman)

•  Identified a group of proteins that help guide developing eye cells to connect with the 
brain. Targeting these proteins may represent a new therapeutic approach for vision loss. 
(Dr. Philippe Monnier)

•  Developed method for detecting gene mutations that enhances care for families with 
retinoblastoma. (Dr. Brenda Gallie)

$30.3-
billion 

projected total 
annual cost of 
vision loss in 

Canada  
by 2032.

After age 40, the 
number of cases 

of vision loss 

doubles 
every decade. It 

triples 
at age 75.

Vision loss 
in Canada is 
expected to 

increase nearly 

30% 
in the next 

decade.

Approximately 

500,000 
Canadians are  

living with vision 
loss that affects 

their quality of life.
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