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BODY & HEALTH

In this first of a four-part series, DAVID HARRISON
explores the science of laser eye surgery. On
Monday, he’ll meet two people as they prepare for
treatment, then stay with them on Tuesday during
the procedure. Finally, on Wednesday he’ll follow

up on the results.

day. In our homes, cars and

computers there are CD
players and DVDs, all using
lasers to read digital informa-
tion.

We use laser pointers in the
office. Lasers form eye-catch-
ing and colourful displays at
concerts and hockey games.

And if there’s one thing most
people know already, it’s that
you should never direct a laser
beam at your eyes.

The wonder is, thousands of
Canadians are paying good
money every year to do exactly
that.

They’re undergoing laser eye
surgery to correct their vision
and remove the need for glass-
es or contact lenses.

In this, the first of a four-part
series, we will look at the ba-
sics, history and background of
laser eye surgery techniques, as
well as the current state of the
art. Next, we’ll meet Marielle
Nobert, a government hydroge-
ologist, and Pat Woodcock, star
receiver for the CFL’s Ottawa
Renegades, before and as they
go through the procedure.

Finally, in part four we’ll fol-
low up after their initial recov-
ery to see whether their expec-
tations have been met.

The best place to start is with
an understanding of how the
eye works normally, and what
could go wrong to make you
think about paying for elective
laser surgery.

For you to see, light rays must
be bent or refracted to meet on
the retina. The cornea is the
clear window at the front of the
eye. The lens lies just inside
and provides fine-tuning to fo-
cus the image on the retina, the
nerve layer at the back of the
eye that connects to the brain.

The standard of vision is
20/20, which means being able
to read something at a distance
of 20 feet that a normally sight-
ed person can read at 20 feet.
However, 20/40 vision means
you can read a line on the eye
chart from 20 feet away only as
clearly as a normally sighted
person could read it from 40
feet.

Laser eye surgery is most
commonly used to correct three
vision problems: myopia (near-
sightedness, or focusing light in
front of the retina), hyperopia
(far-sightedness, or focusing
light behind the retina), and
astigmatism (failing to focus
light at a single point, resulting
in distorted vision at any dis-
tance).

To correct myopia, the laser
flattens the cornea to ensure
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With LASIK surgery, the surgeon
first cuts a flap on the cornea,
folds it back, and then uses a
laser to remove calculated
amounts of tissue from the
inside layers of the cornea.
Afterward, the flap is closed and
the eye heals in a few days.

that light is not focused as
sharply, so it now hits the reti-
na. With hyperopia, the cornea
is steepened to bring the focal
point forward onto the retina.
With astigmatism, the laser at-
tempts to return the corneal
surface to equal curvature.

All three laser procedures re-
quire that the cornea be suffi-
ciently thick to be reshaped.

Although the idea of refrac-
tive surgery on the eyes was
suggested as early as 1898, it
took a freak accident in Russia
to spark the interest of Dr. Svy-
atoslav Fyodorov in the 1970s
to bring about its practical ap-
plication.

Dr. Fyodorov was treating a
boy whose glasses had broken
and accidentally scratched his
eye. Following recovery, Dr. Fy-
odorov noticed the boy’s vision
was significantly less short-
sighted than before the injury,
and radial keratotomy (RK), or
cutting small radial incisions in
the eye, was discovered.

Since it was introduced, RK
has been performed on more
than two million patients in the
United States alone, but there
are limitations to the procedure
and research continues.

Working in the IBM research
laboratories, Dr. Rangaswamy
Srinivasin saw the potential of
his Excimer laser on tissue, and
Dr. Steven Trokel, an ophthal-
mologist, had the idea of using
it on the cornea.

This type of laser emits a cold
beam of ultraviolet light that
removes small amounts of tis-
sue but doesn’t heat or damage
the surroundings. The beam is
SO precise it can cut notches in
a strand of human hair without
breaking it, and each pulse can
remove 39 millionths of an
inch of tissue in 12-billionths of
asecond.

The two types of laser eye
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LASER EYE SURGERY

The first step: Making the decision

ROD MACIVOR, THE OTTAWA CITIZEN

Dr. David Edmison, medical director of Focus Eye Centre in Ottawa, says the laser is only a small part of
the vision correction process. How well a patient heals affects the end result. ‘There is no art in
plugging the numbers into the laser,’ he says.

surgery commonly performed
in Canada today are PRK (Pho-
to-Refractive Keratectomy),
first introduced in the early
1990s, and LASIK (Laser As-
sisted In Situ Keratomileusis),
introduced in the mid-1990s.

With PRK, the surgeon uses a
laser beam, guided by a com-
puter, to vaporize tiny amounts
of tissue on the cornea. This
sculpts the cornea so that light
is correctly focused on the reti-
na.

With LASIK, the surgical
procedure is more complicat-
ed. The surgeon first cuts a flap
in the cornea, lifts and folds it
back, and then uses a laser
guided by computer to remove
tissue from inside the cornea
before closing the flap.

Which process is best?

There are pros and cons
for both techniques, although
LASIK is the most popular pro-
cedure of the two today. In
North America, only 10 to 15 per
cent of procedures involve
PRK.

One major supporter of PRK
is Focus Eye Centre in Ottawa,
one of three centres in the city
that performs laser vision cor-
rection. Focus allowed us to
follow patients through the
procedure for this series.

Focus also performs LASIK,
but more than 8o per cent of its
patients still opt for the older,
proven PRK procedure. “We’re
not anti-LASIK, we’re just pro-
PRK,” says Kevin Chadwick, di-
rector at Focus Eye Centre.

Dr. David Edmison is medical
director of the Focus Eye Cen-
tre and a former president
of the Canadian Society of
Cataract and Refractive Sur-
gery. He believes PRK has a
number of advantages over
LASIK. Even before LASIK
surgery starts, he says, there is
a remote chance of blindness
because the suction device
used to raise the pressure in the
eye before cutting might also
stop blood flow to the optic
nerve.

“The incidence rate may only
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be one in six to eight million,
but that risk doesn’t exist at all
with PRK,” he says.

Dr. Edmison also said that tis-
sue removal from the corneal
surface (Wavefront) gives better
definition than working under
the corneal flap, as LASIK does.

Also, Dr. Edmison says he
never recommends LASIK for
people who play contact sports
because the flap can become
dislodged with a hard contact.
The cornea is one of the only
parts of the body to not have
blood vessels, because they
would interfere with vision.
However, this means it can’t
heal properly.

If a follow-up procedure is
done six or seven years later,
Dr. Edmison said, the flap can
still be lifted and there is no
need to re-cut.

Advocates of LASIK say the
recovery period is shorter than
with PRK because the corneal
re-shaping happens under the
flap, rather than on the exposed
surface. This allows many pa-

tients to return to work the day
after the surgery.

However, Focus Eye Centre
claims to have improved its
post-treatment regime for PRK
to the point where the recovery
process is much closer to
LASIK.

Another advantage of LASIK
may be the fact that healing
occurs under the flap, with the
first layer (epithelium) and
second layer (Bowman’s mem-
brane) remaining almost in-
tact. After PRK, the epithelium
grows back in a few days but
the Bowman’s membrane nev-
er does.

However, according to Dr.
Edmison, the PRK process with
Bowman’s removal has no
detrimental effect.

“In 14 years,” he says, “there
have been no problems related
to the loss of Bowman’s mem-
brane.”

Even so, while there are ben-
efits to LASIK, there are also
potential problems not faced
with PRK, including fragility of
the eye if it is struck, debris or
inflammation or infection un-
der the flap, epithelial erosion
or in-growth under the flap,
among others.

There are also a number of
potential problems that can oc-
cur with both LASIK and PRK.
Halos and star-bursts can oc-
cur in low-light situations, un-
der-correction or over-correc-
tion can happen due to unusual
healing, vision clarity may fluc-
tuate, there may be infection,
regression, pressure in the eye,
dry eyes, corneal irregularities
or corneal haze.

Fortunately, such complica-
tions seem to be rare.

The U.S. Food and Drug Ad-
ministration, in its consumer
magazine, says the chances of
having a serious vision-threat-
ening complication are mini-
mal, and there have been no re-
ported cases of blindness fol-
lowing either PRK or LASIK.
The FDA is aware of only a few
instances of severe eye injury
requiring corneal transplant —
out of 1.5 million procedures in
the U.S. in 2002.

Some estimates say about
five per cent of patients end up
with vision that is slightly
worse after surgery. Less seri-
ous problems after laser sur-
gery can include glare, halos or
ghost images under low light
conditions. For some patients,
these effects can interfere with
night driving. Some people may
have hazy vision during the
healing process after PRK sur-
gery, but this usually clears up
quickly.

However new developments
such as Wavefront are improv-
ing the results, which will be
explored later in this series.

MONDAY: MEET MARIELLE NOBERT
AND PATWOODCOCKAS THEY
PREPARE FOR LASER VISION
TREATMENT.



