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3D MRI Analyses Clarify that Pathologic Myopia is Caused by

THE PREVALENCE OF myopia
(short-sightedness or near-sightedness)
has rapidly increased worldwide, espe-
cially in East Asia. In urban areas in
Asian countries, 80-90% of children
completing high school are now myopic,
whereas 10-20% can have pathologic
myopia. People with pathologic myopia
are at a substantially increased risk of
potentially blinding myopic pathologies,
which are not prevented by optical cor-
rection. Thus, pathologic myopia is a ma-
jor cause of legal blindness worldwide.

The visual impairment in pathologic
myopia is caused by development of vi-
sion-threatening complications in the
retina and optic nerve. Most of these le-
sions are difficult to treat and it has long
been unclear why and how pathologic
myopia develops such vision-threatening
complications.

TMDU is the home of the High Myo-
pia Clinic, which was established by
Honorary Professor Takashi Tokoro in
1974 as the world’s only clinic specific
to high myopia. Through our clinical ex-
perience, we have considered that patho-
logic myopia is not a simple exaggera-
tion of myopia, but pathologic myopia
might accompany severe eye deformity
especially in the posterior segment of the
eye. And such deformity of the eye can
mechanically damage the nervous tissue

inside the eye, such as neural retina and
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Fig.1: 3D MRI images of a normal eye
Normal eyes are spherical.

Fig. 2:

Four eye deformity patterns of
pathologic myopia

(inferior view of the right eye)

Eye Globe Deformity

Kyoko Ohno-Matsui

MD

Associate Professor,
Ophthalmology and Vi-
sual Science, Graduate
School of Medical and
Dental Sciences,
TMDU

the optic nerve.

To visualize the entire eye shape, we
used 3-dimensional high-resolution
magnetic resonance imaging (3D MRI).
Volume renderings of the T2-weighted
images were done on a computer work-
station. The globe margins were then
identified semiautomatically, and the
tissues outside the globes were re-
moved. To analyze the eye shape quan-
titatively and objectively, we developed
a software in collaboration of Dai Nip-
pon Printing Company (DNP). The
software incorporates six views of each
3D MRI image and automatically ana-
lyzes several parameters, including
symmetry and pointedness of the poste-
rior segment of the eye.

Our results demonstrate that normal
eyes (without myopia) showed a com-
pletely spherical eye globe (Fig. 1). A
normal eye is symmetrical in all direc-
tions. In contrary, there are different oc-
ular shapes in eyes with pathologic my-
opia, and the difference in the ocular
shape is correlated with the develop-
ment of vision-threatening conditions

in eyes with pathologic myopia. The
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eye deformity in pathologic myopia
was classified into four distinct pat-
terns: nasally-distorted type, temporal-
ly-distorted type, cylinder type, and
barrel type (Fig. 2). Among these four
types of eye deformity, optic nerve
damage was significantly more fre-
quently observed in eyes with a tempo-
rally distorted shape.

This study clarified that an important
feature of pathologic myopia lies in eye
deformity, especially in deformity of
the posterior segment of the eye. The
eye contains central nervous tissue (retina
and optic nerve) just as the brain does.
Unlike the hard skull bone which protects
the brain, the eye wall is made of colla-
gen fibers and is less rigid. Thus, an eye
deformity can directly damage the reti-
na and optic nerve, and this causes an
impairment of vision. Pathologic myo-
pia is probably the only disease which
causes an acquired deformity of the
eye.

Based on the findings obtained by 3D
MRI analyses, our team is currently de-
veloping novel therapies to treat and
prevent eye deformities. For this pur-
pose, we are using a modified printing
technique which we have long collabo-
rated with DNP, and are transferring the
collagen sheet with amniotic membrane
into the deformed eye shell. We are also
injecting stem cells into the space be-
tween the retina and sclera. We believe
that this treatment will be a fundamen-
tal treatment against pathologic myopia
and will rescue many patients world-
wide who suffer from severe vision loss

due to pathologic myopia.
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