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Cataract in atomic bomb survivors

A. MINAMOTO?, H. TANIGUCHI{, N. YOSHITANI{, S. MUKAIf, T. YOKOYAMA{,
T. KUMAGAMI{, Y. TSUDAY, H. K. MISHIMAY, T. AMEMIYA?, E. NAKASHIMAS,
K. NERIISHI*Y, A. HIDA||, S. FUTWARAY, G. SUZUKIY] and M. AKAHOSHI||

{Received 5 Sgprember 2003; gecapted 2 Fabrnary 2004)

Abstract.

Purpose: Ophthalmeologic cxaminations were conducted on atomic homb {A-homb) survivors 33 years after exposure.

Materialy and methady: A-bomb survivors who had been exposed before 13 years of age at the dme of the bombings in 1945 or who had
been examined in a previous study between 1978 and 1980, The cxaminations, conducted between June 2000 and September 2002,
included slit-lamp examination, digital phetography and 2 cataract grading system for three parts of the lens (nucleus, cortex and posterior
subcapsule) as an outcome variable. Proportional odds logistic regression analysis was conducted using the lowest prading class as a
reference and included explanatory variables such as age, sex, city, dose and various cataract-rclated risk factors. When the grades in an
indradual differed, the worst grade was used.

Regirr: Resalts indicare that odds ratios (ORs) at 1 Sv were 107 (95% confidence intervals [CI] 0.90, 1.2 in nuclear coloue, 1,12 (95%
CI 0.94, 1.30) in nuclear cataract, 1.29 (05% CI 1.12, 1.49) in cortical cataract aned 1.41 (93% CI 1.21, 1.64) in pesterior subcapsular
cataract. The same was true after excluding 13 people whose posterior subcapsular catzracts had heen previously detected,

Conglision: Significant radiation effects were ohserved in two types of cataracts in A-bomb survivars,

8k {a) Muclear Colar 6- (o) Corical Opacities
5. 5" 1 5
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Figure 1. Odds ratios (OR) of the prevalence for nuclear colour
{a), nuclear opacitics (b), cortical opacities (¢) and posterior
subcapsular opacitics (d) at | Sv (DSBG) in 873 A-bomb
survivors during 2000-02 wsing a proportional odds
regression model with ‘ne opacity’ as the reference of
the LOCS 11 and adjusting for eity, sex and age at the
time of the bombings.
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Recent evidence argues against a high threshold dose fo
vision-impairing radiation-induced cataractogenesis. We con.
ducted logistic regression analysis to estimate the dose re
sponse and used a likelihood profile procedure to determimn
the best-fitting threshold model among 3761 A-bomb survi
vors who underwent medical examinations during 2000-200:
for whom radiation dose estimates were available, including
479 postoperative cataract cases, The analyses indicated a sta
tistically significant dose-response increase in the prevalenc
of postoperative cataracts [odds ratio (OR), 1.3%; 955 confi
dence interval (CI}, 1.24-1.55] at 1 Gy, with oo indication o
upward curvature in the dose response. The dose responsi
was suggestive when the restricied dose range of 0 to 1 ()
was examined. &4 nonsignificant dose threshold of 0.1 Gy (95%
CI, <0-0.8) was found. The prevalence of postoperative cat
aracts in A-bomb survivors increased significantly witl
A-bomb radiation dose, The estimate (0.1 Gy) and uppe
bound (0.8 Gy) of the dose threshold for operative calarac
prevalence was much lower than the threshold of 2-5 Gy usu
ally assumed by the radiation protection community and wa
statistically compatible with no threshold at all, & 2007 vy R
wtlan Research Soclety
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0 T i T b T
a £ Y
DS02 Eye Dose (Gy)

FIG. 1. The main-effect model dose-response curve in regression anal-
yeis after adjusting for city, sex, age at the ime of the bombings, and
disbetes mellitus in A-bomb survivors who had undereone lens remeoval
surgery (OR ar 1 Gy, 1.3% CI, 1.24-1.55). Mean doses (Gy) for dose
ctegories are 0.199 for 0.005 = 4 < 050, 0759 for 0.5 = 4 < 1.0,
1373 for 10 = d < 2.0, 2,517 for 2.0 = 4 < 30, 3610 for 30 = 4,
respectively.
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