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hertzian radiation as diathermy in either consulting
room or operating theatre. However, before looking
in that direction, the corollary of air safety should
be considered.

Simply stated, the techniques of eye examina
.....I ~~~~~~~tion at present in use to certify operational aviation

personnel are inadequate. They fail to identify the
early stages of either capsular cataract or visual
impairment. Better methods, including some simple
new procedures such as testing for entopic glare
function and detailed inspection of the lens capsule,

INg, _h-should be incorporated immediately into the routine
physical examination. Furthermore, in addition to
lens opacification, macular and paramacular retinal....... .... .........
lesions resembling the residua of subclinical inflam-

w- matory reactions have been reported in microwave
workers (Aurell and Tengroth, 1973). Case 8 may
represent an example of this type of retinal pathology
at an early subclinical stage where the visual

<;......disturbances are still transient and, therefore,

Fig. 1 Photograph of left eye of airline pilot (case 9),
with sharp focus on posterior surface of crystalline lens,
where extensive capsular opacification is readily observed.
Although visual acuity was recorded at 20/20 under
contrived illumination conditions for usual testing, severe
,obscuration of vision due to glare occurred whenever the
eye was illuminated from directly in front

1976. Fig. 2 shows the anterior surface of the lens
lying behind the iris. Note vacuolation and degenera- X _
tion of the subcapsular epithelium, including
pyknotic nuclei and irregular intercellular spacing.
At the external surface of the anterior capsule
there is a small remnant of iridial tissue, representing
a proteopexic adhesion similar to that described in
cataract after exposure to nonionising radiant
energy (Zaret et al., 1976).

Fig. 3 is a section at the posterior surface of the .

same lens. Note the capsule, where there are several
discrete vacuolated areas of degenerated lens fibres
abnormally adherent to its internal surface. These
loci are separated by clear areas where the internal
edge of the capsule is free of abnormal adhesions.
These histological findings appear to provide an
explanation for the honeycomb appearance of the
posterior capsule as observed clinically by slit-lamp
biomicroscopy.

Discussion

Many features about this cluster of cataract cases
should be of concern to all physicians, not only surface of the leftlrensgraph(oE440Carcreafterior
those with special training in ophthalmology, (case 2). Note aberrations in lens epithelial cells and
epidemiology, and preventive, aerospace, and remnant ofposterior synechia indicating firm proteopexic
occupational medicine, but also others who use adherence oJ iris to anterior lens capsule
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Cataracts and avionic radiations

Fig. 3 A microphotograph ( x 440) oJ the posterior
surface of the same lens (case 2). Note particularly the
highly refractile internal edge of the capsule as the site
where scattered areas of degenerated lens fibres are seen

to be adherent. This correlates with the slit-lamp sign of

honeycomb capsulopathy, the earliest clinically
recognisable stage of hertzian radiation cataractogeniesis

subside by the time the ophthalmic examination is
performed.
A few words about acquired capsular cataract

may help us to understand some aspects of injury
from nonionising radiation. During the nineteenth
century capsular cataract was found to occur

primarily among workmen in occupations with
chronic or repeated environmental exposure to the
radiant energy emitted from molten masses of glass
or metal. It practically disappeared as a clinical
entity during the first half of the twentieth century
after it was established as a compensatable occupa-

tional disease (Legge, 1907), and employers instituted
protective measures-goggles which reduce the
transmission of infrared radiant energy.

Capsular cataract was known originally as one

form of 'heat cataract' because most earlier in-
vestigators accepted the assumption it was caused

by raised intraocular temperature: they did not
recognise there could exist a nonthermal radiant
energy effect per se at infrared band frequencies.
The same 'thermal' bias was accepted initially to
explain microwave cataractogenesis. However, with
the development of a classification of a microwave
cataract into acute, subacute, and chronic types
(Zaret in Czerski, 1974b) it became apparent that,
although acute microwave cataract had a thermal
component presenting as a burn of the lens sub-
stance, chronic microwave cataract did not. Chronic
microwave cataract develops slowly over a period
measured in years and follows repeated irradiation
at nonthermal intensities; it presents clinically as a
gradual degradation of the lens capsule, without
any evidence of burn, and resembles a delayed,
purely radiational effect. Recently experiments have
confirmed that chronic or repeated exposure to
hertzian radiation at low field intensities produces
changes principally in the lens fibres proximal to the
posterior capsule (Williams et al., 1975). Moreover,
low field intensity or nonthermal irradiations have
been shown to affect adversely hertzian radiation
workers (Sadcikova in Czerski, 1974) the im-
munological response (Stodolnik-Baranska in Czer-
ski, 1974), chromosomes (Heller and Teixeira-Pinto,
1959), and even the molecular structure of DNA
and RNA (Frazer, 1976).
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