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PolyU breakthroughs
to help millions of children

The maintenance of childhood health is a critical measure of how a society looks
after its own. PolyU is at the forefront of such efforts and has recently generated
two breakthrough methods of dealing with childhood disease. A research team
from the School of Optometry has developed a ‘DISC’ contact lens that takes
advantage of the natural homeostasis in the eye to correct myopia, which is
common among children in Hong Kong.

Another team, from the Department of Health Technology and Informatics, has
developed a three-dimensional ultrasound imaging technology to overcome the
limitations of conventional examinations for scoliosis, a condition that can lead
to years of suffering for children and worry for their parents. Both award-winning
advances have the potential to be used in other areas to benefit even more
children both in Hong Kong and around the world.
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A student trying out the DISC lens in the clinical trial.
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A Defocus
Incorporated

Soft Contact (DISC)
lens to combat
childhood myopia

Myopia, a major cause of ocular
morbidity and blindness, could be
affecting as many as 2 billion people
worldwide. It has a particularly high
prevalence amongst the world’s youth.
In Hong Kong around 17 per cent of
Primary One students have myopial,
and that figure rises to 80 per cent
in the young adult population. Seven
hundred million people in mainland
China are expected to become myopic
within the next 20 to 40 years? Yet
until recently there was no clinically
acceptable way of controlling the
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progression of myopia. A team from
the Centre for Myopia Research under
the School of Optometry of PolyU,
consisting of Prof. To Chi-ho and Prof.
Carly Lam, has now addressed that
situation by developing the Defocus
Incorporated Soft Contact (DISC) lens.

The patented method behind the multi-
zone bifocal lens works on equalizing
the physical and optical lengths of
affected eyes. When a child has
myopia, the light that enters the eye
focuses in front of the retina rather than
on it. Prof. To said, “The new method
involves producing first an image on
the retina and then a second image
to generate a defocus. In doing so
the DISC lens makes use the natural
homeostatic mechanism known as
‘emmetropization’, whereby the eye
tends toward a shape that allows it
to receive focused images as it would
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Optical zones for correcting of refractive error
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The DISC lens comprises optical
zones for correcting refractive
error and ‘positive’ defocus zones

for myopia control.
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‘Positive’ defocus zones for myopia control
O000o0omooon

do with normal vision, i.e. the size and
shape of the eye is regulated by optical
inputs from the environment.”

The lens improves visual acuity,
clearing the wearer’s vision, and
provides constant myopic defocus
(“STOP” signal to myopia) at all
viewing distances. Indeed, the defocus
method is so effective that it can be
incorporated into various commonly
used forms of contact lens.

The major benefits of the new method
are that it avoids the adverse effects of
treatment with drugs or surgery and is
effective in a high percentage of cases.
The research team recently completed
the world’s first clinical double-blind
control trial of DISC lenses. Spanning
two years with a sample of 80
myopes, the trial showed that DISC
lenses retarded the progression of
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The newly developed lens is made up of 10 layers of DISC and

normal radians.
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myopia by approximately 50 per cent
in Hong Kong school children aged 8
to 13. More importantly, the children
found the lenses comfortable to wear.
The new lenses also provided clarity
that was comparable to conventional
single vision lenses, which deliver the
same optical focal point over their
entire area.

The team sees promise in these
findings, but will need to assess
the effects over a longer period to
understand the lasting benefits of
the new method. Such efforts will be
very important regionally, given that
myopia is widespread in cities such
as Guangzhou, Shanghai, Beijing,
Taipei, Tokyo, Seoul and Singapore.
Around the world, the DISC lens has
the potential to reduce myopia by 50%
in 1.6 billion people and save the sight
of up to 60 million people.
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rofs. Carly Lam (left) and To Chi-ho

On a wider scale, the process of
optical defocus put to work in the
DISC lens could benefit the treatment
of other forms of refractive error such
as hyperopia, which is usually known
as long-sightedness and involves a
focus behind rather than in front of
the retina.

In July last year, Prof. Carly Lam
represented the team in giving an
invited speech on the lens at the 13th
International Myopia Conference in
Tubingen, Germany. The invention
also won the Gold Award with the
Congratulations of the Jury and the
Grand Prize of the Technical University
of Cluj-Napoca, Romania at the 39th
International Exhibition of Geneva in
Switzerland during April this year.

This new technology has already been
patented in Australia, the Chinese
mainland, the US and various European
countries. Hopefully, DISC lens will be
introduced to the market very soon.
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True scoliosis situation captured in radiation-free
3D ultrasound technology

Another significant burden carried by children worldwide is scoliosis, or curvature of
the spine that may also involve rotation of spinal bones. This debilitating condition
affects approximately 12 million people worldwide, including around 2 to 4 per cent
of Hong Kong’s population. In particular, adolescent idiopathic scoliosis pushes
the spine sideways into an abnormal S or C shape. Children who suffer from the
disease face years of repeated clinic visits, examinations and treatments, and
parents share their anxiety and frustration.
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Collection of 3D ultrasound images from
that subject using an ultrasound probe with
spatial sensor

Scoliosis deformities can be halted, or
even reversed in some cases, but that
takes many years of treatment, therapy
and x-ray examinations. For children,
the recommended yearly limit of full-
body x-rays is one, given the radiation
involved. To consider this from a
slightly different perspective, children
with scoliosis can only be physically
examined or have their treatment
assessed once a year.

Clearly this limited observation
regime is not beneficial for the
timely treatment of scoliosis, which
is why a group of researchers
from PolyU’s Department of Health
Technology and Informatics turned to
ultrasound imaging. Led by principal
investigator Prof. Zheng Yongping,
the researchers have developed a
ground-breaking and cost-effective
ultrasound technology that can
produce a three-dimensional image
of a deformed spine.

Ultrasound is rarely used in the imaging
of bones because the waves do not
pass well through their hard structures.
However, the new technology uses
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that weakness to its advantage.
Ultrasound waves are mainly blocked
by the spine, which shows up on a
monitor as a bright region in B-mode
images. During a scan the operator
sweeps the ultrasound probe gently
along the standing patient’s spine,
each time generating images that are
two-dimensional (2D) slices of the
body. A full three-dimensional (3D)
model of the spine is then built up on a
computer running customized software
based on the spatial information of
each 2D image.

“The resulting spine model can be
rendered, manipulated, viewed in 3D,
and even projected into a 2D image,
similar to an X-ray image, for the
patient’s actual curve measurement,”
explained Prof. Zheng.

X-ray images only show bone density
in their projection planes and the
measurement for spinal deformity
based on such images is not accurate
enough and somehow subjective.
Furthermore, the measurement based
on X-ray images cannot provide the
rotational deformity of spine. Although
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X-ray computed tomography (CT)
and magnetic resonance imaging
(MRI) can provide 3D images, they
normally require subjects to lie down
during scanning, which will affect
the accuracy of the spinal deformity
measurement. Both CT and MRI
are expensive with complicated
procedures. On the other hand, the
new radiation-free ultrasound method
is relatively low-cost and can generate
a full 3D model of spine in standing
posture that reveals lateral curvature
with the sort of accuracy effective
treatment relies on. This could even
show the way forward for the imaging
of bone surfaces by ultrasound.

“Because it is completely radiation
free, the method allows scanning as
often as needed, which means that
examinations can be performed at any
time,” Prof. Zheng said. Physicians will
be able to better personalize treatment,
which will speed up recovery that would
otherwise take several years. The unit
is also highly mobile, comprising
only the ultrasound device, a spatial
sensor, the framework in which the
patient stands and a computer. As it

can be installed almost anywhere, it
will be ideal for the mass screening of
scoliosis during regular body checks
for children. Thus, it can help to detect
scoliosis at a much earlier stage for
more effective treatment.

The research group is now conducting
clinical trials of the technology in
collaboration with local clinics and
hospitals. It holds three patents for the
system and is in discussions with a
local firm about licensing the technique
used. Commercialization should be
achieved within the next two years.
In addition to this new technology,
the research group owned some
20 patents related to medical and
healthcare devices. For details, please
visit http://ultrasound.asia.

In October last year, this novel
invention won a Silver Medal at
the 62nd International Trade Fair
Ideas — Inventions — New Products
in Nuremberg, Germany. With this
important recognition and imminent
commercialization, the invention will
soon be benefiting thousands of young
scoliosis patients.
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Prof. Zheng (second from right) and his
research team
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