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Leukemia induction following kncrwn •11Po•ure to ioni.sing radiation 

waa atudied in the reports of Japaneae irradiated at Hiroahiaa and Nagasaki, 

patients irradiated therapeutically for antylo•illl apondylitia, children ex-

posed over tht thymic re1ion, prenatal expoaure fra11 dia.gnoatic pelvic x-raya, 

patients irradiated therapeutically in Ta.rioua clinical condition•, al¥1 in-

dividuals expoaed occup~tionally to x-radiation. 'lb• result•, in conJUDC• 

tion with animal data, indicate clearly that leuteala 1• a conaequence in a 

911UL11 i>ercentage of individual• exposed to lar1e do•e• of radiation delivered 

to a aiseable portion of the body. Only ho aeta ol data, that frCllA Japan 

and that ff'01111 patients irradiated for antylo•i.Ag spoadyliti•, are suitable 

for the iDYe1tigation of possible do•• effect relationahipa. A plot of the 

incidence of leulreaia ver1ua doae for the exposed Japanese ia abown in Pig-

ure 1. The formidable difficulties in doaiaetry, particularly in a nixed 

gamma-neutron field are dlacuased. In Pigure a, the caae report.a of leukemia 

in a closed ageing population of exposed Japane .. a• a fUActioa oi time 

following the bomb detonation i• presented. ?he iacidence appear• to be 

.falling. 

The following conclusion• are made: following a •iDJl• doae ex-

posure oi man, the inatance of leukemia appeared to be approxilaately linear 

with dose at doae levels of perhap• 100 r equiTalent or greater. The 
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incidence is small• approxia&tely 2 per 10• persona at ri•k per year per 

rad, at least from approximately the second to the fifteenth year follow-

ing exposure (the total number of leukemia• following exposure to radia-

tion, from all sources, is only approziaately 225 case• to date). Below 

dose levels of approximately 100 r equivalent, the aYailable data are 

inadequate for prediction for other thaD the aincle acute doae, i.e., it 

is not known if a dose-rate dependency exiats. It i• not known if the risk 

continues beyond approximately the firat fifteen years from. exposure, al-

though there is evidence that large doae radiation of aiseable portions 

of the marrow may be leuke111ogenic. There are no adequate srouoda for assum­

ing that the hi~hly localized radiation from intera.al emitters such as sr98 

and raditm are leukemo1enic. It is not poHible to determine whether a 

threshold doae for the induction of leukelllia exiata. Tbe potential hazard 

froa exposure to radiation is discuaaed. lt i• emphasized that the search 

for leukemogenic radiation factors, indeed for all ba.mt'ul environmental 

factors, must be on a broad base and not focused ~on radiation in general 

or the by-product• of nuclear weapon-testi111 particularly. 
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Legend for Pigur• 1. 

Incidence of leukemia versus dose of radiation £or period ol 

19•5 through 1957 1howing statistical era of the estimate and ayatematic 

era of the doae. 

Legend for Pigure 2. 

Histogram of cases of leukemia fotmd per year at HiroahiJlla 

bet.een 1945 and 1958, 
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