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LENS CHANGES
WHOLE LENS IRRADIATION

Fig. 1—Schematic drawing of observed lens changes in the
Dutch rabbit eye after whole lens irradiation. The number
underneath each drawing represents the grade of lens changes
(see text). Zero represents the initial appearance of all
lenses used in the study. One shows changes which occur
with age. Two through 9 show lens changes, in order of
increasing severity, which developed in irradiated lenses
during the observation period.

Grade 6: Same as in 5, but more pronounced
haziness. Suture line still double contoured with
branching.

Grade 7: Suture lines in some areas thickened
and dense white but partially still double contoured.
Haziness in posterior cortex increased with radiating
pattern particularly in central portion of the pos-
terior cortex.

Grade 8: Double-contoured suture lines have
disappeared leaving only dense thick white fragments
in the posterior cortex within the veil-like haziness
and numerous heavy dot-like opacities and occa-
sional vacuoles. There were no changes in the lens
periphery (biomicroscopically). Few dot-like opac-
ities might be located in anterior cortex.

Grade 9: Same as in 8; however, all changes
are somewhat more anterior with respect to the
posterior capsule. The earlier suture lines appear to
have contracted into a thick rock-like mass with a
rough cratered surface. The veil-like haziness ex-
tends from this mass in a somewhat posterior direc-
tion toward the periphery.

From the in vivo study it was concluded that
the effect of proton irradiation for the two energy
levels (20 Mev, 100 Mev) in producing lens changes
is significantly greater than the effect caused by 1
Mev x-radiation. Also, exposure to the higher LET

GEERAETS: RADIATION CATARACT

20 Mev proton beam results in more pronounced
lens changes as compared with effects after a lower
LET 100 Mev proton irradiation at identical dose
levels and single exposure (fig. 3). The similar bio-
microscopic appearance of such lens changes may
indicate that the pathogenesis is the same for the
two types of irradiation. Onset of first detectable
lens changes after proton beam exposure was ap-
proximately the same as observed after x-ray ex-
posure; however, the progression of lens changes to
more severe degrees appeared slower for the former.
No further progressions were noted after 12 months
post irradiation at which time a “plateau” was reached
which was not reversible over several years of
follow-up examinations.

Latent periods between day of exposure and
first detectable lens changes in rabbits varied slightly
with beam energy and dose levels but fell in a time
span of two-and-a-half to four months post irradia-
tion in the case of single dose exposure. For frac-
tionated doses, one exposure per month for a total
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Fig. 2—Graph representing development of lens changes in
Dutch rabbit eyes according to grades of severity illustrated
in figure 1(1), after radiation exposure of various doses
from a 1 Mev x-ray unit. Each curve represents the mean
value for the individual dose groups.
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