The Times June 12, 2006

How Aaron gives hope to
thousands

BY MARK HENDERSON
A pioneering cornea implant could restore sight
to babies who are born blind

A BABY boy from
Windsor will become the
youngest British child to
receive an artificial
cornea in a pioneering
operation today that
offers hope to thousands
of children who are born
blind.

Aaron Rai, who is seven
weeks old and cannot -
see through his right eye,
will have surgery in the
US after his parents
found one of only two
doctors in the world who Aaron Rai, aged seven weeks

perform the operatlon on will be the first British baby to
babies receive the pioneering operation

(BEN GURR)

James Aquavella, of the University of Rochester
Medical Centre in New York, will replace Aaron’s
cornea — the transparent dome of tissue that covers
the eye and focuses light — with a plastic prosthesis.
If the £11,000 operation is successful, he should
eventually be able to see with an eye that would
otherwise have remained sightless.

Aaron is the second-youngest child in the world to
have an artificial cornea implanted.

At present, damaged or diseased corneas are
replaced with tissue transplanted from dead donors.
These transplants usually fail in infants, as their
highly active immune systems reject the grafts as

foreign. But if the brain is not exposed to normal
vision in the months after birth, it will never develop
the capacity to process visual information properly.

This means that children born with corneal
abnormalities are often blind or poorly sighted for life.

“There is a very small window of opportunity,”
Professor Aquavella said. “Vision is a training
process, and if you miss the window the eye is never
going to be right.”

Artificial corneas are biologically inert, so they are
not rejected by the immune system. All 19 cases that
have been attempted by Professor Aquavella and his
colleagues have been successful.

Aaron’s parents, Surinder, 29, and Ranijit, 27, were
unable to find a doctor in Britain who would operate
on their son. They had noticed that something was
wrong as soon as he was born. They have another
child, Eisha, who is 15 months old and has normal
sight. “As Aaron was passed over to me, | noticed
that one of his eyes had a silvery film over it,” Mr Rai
said.

After several consultations with specialists, the
disorder was diagnosed as Anterior Segment
Development Anomaly, in which the cornea is
opaque. The condition is caused by a spontaneous
genetic mutation.

ARTIFICIAL CORNEA
cuts a hole | Comea Pupil Lens
in the comea around | o=
the iris and pupil

Artificial cornea fitted. The
artificlal comnea is held botween '
two plates, in similar fashionto  Iris
a nut, bolt and washer

@ After the operation, Aaron Rai will have to wear an eye patch on his
good eye. This prevents the brain from favouring the good eye, and allows
vision to develop in the corrected one

@ Antenor Segment Development Anomaly, or Peter's Anomaly, can be
an inherited or spontaneous genetic mutation, In 80% of cases it affects
both eyes

® Comeal defects are usually treated with a comea transplant, using
tissue from a dead donar. This does not work well in infants as their
Mmune Systems are more active, making rejection more likedy. The
alternative Is an artificial cornea

@ it is essential to comect such defects early in life, as the brain has a
nderow window in which to leam to process visual stimull, Correcting the
eyesight ater will do little to improve vision
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Avrtificial corneas are available in Britain, and
operations have been performed in Britain on older
children who were blind in both eyes. But because
Aaron has one good eye, doctors felt that the
potential benefits did not outweigh the risks of
surgery.



Mr Rai, a project manager with the oil company
ConocoPhillips, decided to investigate the options,
and found Professor Aquavella’s details.

“I managed to find his personal e-mail address, and
to my surprise he responded within a couple of
hours,” he said. “We then arranged a visit last week
to discuss it with him.”

His wife was reluctant. “I was very worried about
putting a seven-week-old baby through surgery,” she
said. But she was won over when the family visited
Professor Aquavella and met a family whose
daughter had had the operation.

“The trip was the clincher,” Mrs Rai said. “His
passion really came over. Meeting the little girl who
has had the operation was also instructive. We could
see she is a normal, well-adjusted child.”

After the operation, Aaron will have to wear a patch
over his good eye intermittently for several years, to
prevent lazy eye syndrome. This happens when the
brain favours the signals coming from one eye ahead
of the other.

The family expect the whole process to cost at least
£30,000, including travel, accommodation and follow-
up visits, but they consider themselves lucky.

Mrs Rai said: “We were very fortunate in that we
were sufficiently focused and that our perseverance
paid off so that we able to identify an alternative way
forward. We were also fortunate that Aaron was
diagnosed very early on. If you were a family who
didn’t know how the medical profession works, who
didn’t have the advantages we’ve had, you could end
up stuck in a corner.”

Mr Rai added: “It feels a lot like the film Lorenzo’s
Oil. If those guys can come up with something, | felt
we could.”



News

An eye opening technique

Janice Hopkins Tanne talks to James Aquavella,
the US surgeon who implanted an artificial
cornea into a British baby boy who was born

blind in one eye

Aaron Rai, a 7 week old boy
from Windsor, England, is doing
well after receiving an implant of
an artificial cornea at the Univer-
sity of Rochester Eye Institute in
New York state. His parents took
him to the United States after
doctors in the United Kingdom
told them that artificial cornea

operations are usually per-
formed only on children who are
blind in both eyes.

Aaron was born with an ante-
rior segment developmental dis-
order that left him blind in his
right eye.

One day after surgery James
Aquavella, professor of ophthal-
mology at the institute, said that
Aaron’s eye looked normal. “The
procedure went very smoothly.
He could follow light and finger
movements. He was doing well
when checked again the next
day,” Dr Aquavella said. Aaron’s
parents were able to bring him
back to the UK only a week after
surgery.

Dr Aquavella and Dr Claes
Dohlman at Massachusetts Eye
and Ear Infirmary in Boston are
among the very few doctors in
the world who have success with
implanting  artificial corneas.
The device they use is the
Boston  keratoprosthesis  or
Dohlman-Doane device.

Dr Aquavella said he had
performed the implant surgery
in about 130 adults who did not
have autoimmune disease, which
can lead to rejection and other
complications. He reported last
year on its use in 25 people,

mostly adults (American_Journal of

Ophthalmology 2005;140:1032-8).
Another study is in press in
Cornea. He has successfully
implanted artificial corneas in 19
infants. The longest period of
follow-up is about three years.
“There’s good evidence from
adult patients that the device is
retained over time. If Aaron has
problems later we can replace
the device or do a corneal trans-
plant when he is an adult, when
rejection would be less of a
problem,” Dr Aquavella said.
Artificial implants are appeal-
ing because corneal transplants
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seldom work in babies, children,
and adolescents. “In adults you
have about a 90% success rate for
a clear cornea, but in infants it’s
only 10%, because of their highly
active immune systems,” he said.
The artificial devices are smooth
and clear without astigmatism or
irregularities and provide excel-
lent optical clarity immediately.

team specialists inspect the pre-
viously opaque eye, examining
the optic nerve and looking for
retinal detachments, inflamma-
tion, or glaucoma, which must
be treated before the implant is
placed. Such corrections may
add hours to what is usually a 75
minute procedure. Many adults
undergoing  the  procedure
already have a lens implant after
treatment for cataract; in that
case the lens is left in place.
Then a donated cornea

(which need not be viable) is used
to provide support for the pros-
thesis and sutured in place. The
cornea is about 12 mm in diame-
ter in adults and about 8 mm in
infants. The donor tissue is usual-
ly about 1 mm larger than the

Aaron Rai was born blind in the right eye (top). The eye was almost
healed only three days after his operation (below)

“The sooner after birth the
infant is treated the better. There
is a brief window of opportunity
which could be eight to 12 weeks
or up to four months: nobody
knows the precise limits. If the
infant isn’'t treated early the
brain won’t learn to see through
the eye,” he said.

Dr Aquavella described his
technique wusing the Boston
device. While the infant is under
general anaesthesia the cornea
and lens are removed. Any vas-
cularisation is cauterised. Other

excised tissue. A hole is made
through the centre, leaving a rim
of donor cornea like a doughnut,
Dr Aquavella said.

Through the doughnut hole
the optical cylinder of the pros-
thesis is threaded and secured
with a fenestrated back plate and
a titanium ring that locks in
place. The surface portion is
about 5 mm in diameter.

In infants such as Aaron
the prosthesis includes app-
ropriate optical power to enable
focusing, to compensate for

the lens that has been removed.

In the operating room a soft
contact lens is placed over the
front of the prosthesis. Oxygen
permeability, important with
ordinary soft contact lenses,
does not matter with the inert
prosthesis.

The contact lens stays in
place for three to six months and
is then replaced as necessary.
Additional power can be incor-
porated into the contact lens to
keep pace with the growth of the
eye. It can be removed for clean-
ing if mucus builds up, and the
surface of the prosthesis can be
cleaned with baby shampoo.

Aaron must receive twice daily
eyedrops of methylprednisolone
to control inflammation, as well as
levofloxacin and vancomycin in-
definitely to prevent infection.
When he sleeps he may wear a
clear plastic shield to prevent him
rubbing his eye. To the casual
observer his eye will look normal.
Only on close inspection will any-
one see the prosthesis.

The eye with the implant
must be trained to see, which
means the good eye must be
patched and vision checked.
“You have to keep up efforts to
train the ‘bad’ eye until the child
is 4, 5, or 6 [years old]. By then
improvements are usually per-
manent,” Dr Aquavella said.

When Aaron was born his
parents, Surinder and Ranjit,
took him to doctors in the UK
for possible treatment. Although
artificial corneas are available in
the UK, operations are usually
performed only on children who
are blind in both eyes.

Dr Aquavella said, “I can
understand why they wouldn’t
want to treat Aaron. They are
not experienced in the proce-
dure. They know corneal trans-
plants don’t work well in infants.
From a public health point of
view, one eye is sufficient to lead
a normal life. T can’t fault them.”

Aaron’s father found Dr
Aquavella through an internet
search. The University of
Rochester Eye Institute has a
“package plan” covering the
device, the surgery, and follow-
up care for foreign patients that
costs about $20000 (£11800;
€16 000). The institute works with
patients to try to get reimburse-
ment from insurance companies.

Ken Nischal, a consultant at
Great Ormond Street Hospital
for Children, whom the Rais saw
before taking Aaron to the US,
will follow up on his care. O
Janice Hopkins Tanne New York
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Pioneering eye operation in bab
US doctors have
successfully carried out the
first artificial cornea
implant operation on a
British child.

Seven-week-old Aaron Rai
from Windsor had the
operation after his father
found one of only two doctors The plastic implant is fltted into the
in the world who do the cornea

procedure in babies.

Professor James Aquavella, who carried out the surgery at
Rochester Eye Institute in New York, said the two-hour
operation went 'very well'.

The team has done 19 such operations in children - all have
been successful.

Aaron was born with an &6 "with this prosthesis in

Anterior Segment place the quality of the vision
Development disorder in his  should be good but what has
right eye - which meant he to happen is the brain has to

couldn't see out of the eye learn how to use that image."

because the cornea, the
transparent dome of tissue
that covers the eye and focuses light, was opaque.

Professor James Aquavella

The operation to replace his cornea with a plastic prosthesis
was carried out on Monday.

Aaron's father Surinder Rai, found the US team willing to
carry out the operation after British doctors decided the
potential benefits of surgery did not outweigh the risks
because Aaron could still see out of one eye.

Professor Aquavella told the BBC website that they found no
other problem with Aaron's eye and the operation went
ahead as planned.

"We are very pleased. With this prosthesis in place the
quality of the vision should be good but what has to happen
is the brain has to learn how to use that image."

Eye patch

Other operations by Professor Aquavella have been done in



children aged four weeks to seven years - Aaron is the
second youngest child to be fitted with an artificial implant.

"The ideal case is to operate before two months of age," he
said and explained that if you operate early the brain can
learn to process visual information properly.

"Starting over the next few days the other eye will be
patched for a few hours a day - the idea is to get him to use
an eye that he hasn't been using before."

He added: "It will be years before we can assess definitively
whether the operation has been successful because he has to
be old enough to read out letters and answer questions but
there are ways we can assess the eye in the meantime, for
instance we can give the child objects of different sizes to
play with."

Aaron was able to leave the hospital later the same day to
spend the night with his parents in the hotel.

They plan to return to the UK at the weekend.
Hoping for a breakthrough

In the UK, transplants are done using corneas from donors
but usually only in children who are blind in both eyes.

Mr Ken Nischal, consultant ophthalmologist at Great Ormond
Street Hospital for Children, examined Aaron before he went
to the US.

He said: "We have a tremendous amount of experience in
these children; we have done 63 corneal grafts in babies."

"I'm supportive of the parents choice; it was a difficult
decision for them and I'm hoping this is a breakthrough but I
don't have any scientific data to analyse.

"I feel apprehensive because we don't have the data. Even if
I had the experience with this [type of artificial implant] I
wouldn't have done it in this child.

"We don't know how long the material will last - it might not
last longer than 10 years."

He added that with one good eye, Aaron would be able to
lead a perfectly normal life.

Ranjit Rai, Aaron's mother, told The Times she was initially
"very worried" about the operation but was won over during
a trip to the US to meet Professor Aquavella.

"We were very fortunate in that we were sufficiently focused
and that our perseverance paid off so that we were able to
identify an alternative way forward," she said.



