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ON Hlil~SHALLESE C1IILDlZEfi:': 

Wataru W. Sutow;~•·1 enc P.obcrt A. Con2rdi::':•~ 

On March 1) 195~, native inhabitants of several ~tolls in the Marshal! 

Islands were exposed accidentally to fallout radiation following th~ cxperi-

mental det..)riatioa of a lerg0 thermonuclear device at Bikini. Island. The 

heav1est fallout occurred on Rongcle>.p Island, down;1ind t:nd about 100 miles 

east of Bikini. Since that time the exposed people have undergone reg~!ar 

and intensive 1:icdical e:-:ainin3 tions, the results of >:hich have been docu::-.2ntec1. 

in a mnaber of publicr:tio~1sl-4. _The prese!lt repo:::t ~dll si..ir:;Ii:arizc t1~e f:.nd·-

ings on the exposed Ron;:;dap people who were children at the t:tme of exposure. 

In particul~r 1 these f:i.ndings ·uill be c.onpared to tho<;e- noted ln tiw e;:pocrd 

adult population. BEST COPY AVAILABLE 

Fallout and Radi&tion Doses 

At the time of the atomic ban~) test, the fireball 'touched the surfc.ce.s 

of the ee.rth and ocec.n. Trer.:cndous er.:o·,mts of incinc:rc-.ted particulate n"ttcr 
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and Utirlk etollu. 

On Ronzclr.p, the fullout wng described as "snow-like" which coated th<' 

Less dense "mL;t·-1i1:c" fallout i·~c.s noted on Aili.nE;n2e. Ailingnc:e, sori~e 40 

miles south of Rongelap, w2s actunlly closer to Bikini but it was sit~ated 

more out of the line of the cloud pass2~e. No visibls evidence of f~llout 

was observed on Utirik, 250 miles from B~kini. 

Fallout corruncnc:ed on Rongelap and AiHngnns l1 to 6 hourD after the detori-

ation of the bo:nb. Th:?. r2dio2ct:i..ve cloud reached Uti:ri.k e.bout 22 houi_·s l;ftcr 

~he expl0sio:!. E'.'::-,cuc-~U.on of ths. contaf:!:i.nated islands ;7zs accorr.;>lishc:c1 8p·-

proximately 48 hours after the cownencemcnt of fallout5 . 

Exposure to r<:>.dint:ion involved whole body eemn:a dose from enviror:1n.-:nt-

ally deposited r~dioactive fission products, superficinf doses from beta end 

soft gamr,101 radiat:l.on and c1oses fro:.1 internal ftbsorption (thro1.\gh inhd . .:::tion 

and ingestion) of radionuclides. 

The external whole body gc,Illinft close has been computed to be 175 nd on 

Rongelap, 69 rad on Ailinznac and 14 rc.d on Utirik (Table I). B::lsed on cal-

culations fr_or:1 r2.diochemical u:c:Lne an.:i.lys2s, it has been eatimcted that the 

. thyroid gland ccc'Jr::iule.ted about 11. 2 uCi of l3lr. In ac10.ition, the shortc:c-

lived isotopes, 1321, 1331 and 1351, added-~onsiderably to the dose. The 

< 

rr.ost prc1b2blc dose to the. thyro:id gland of Renze.lap Island child-ren ·less 

than If ye2rs of &3e has Leen ce.lculated to be in the range of 700 to ll;OO 

rnd5,6. Except .for the thyroid gland, the dose f1:om absorbed r·ad::.O<:ictive 



body burdens of l3? Cs, 65zn t:md 90 sr i:osE! to io-,1 levels, but these renche.~;_ 

cquilibriura w1th ea':iro:.1:!:<>.ntt.l sources by 1961. No effects from these :i.sc:·· 

Populations Under Study 

A totdJ. of 6!; m2n, ,.;omen and chi],dren wer0 pre.sent on Ro:1gclap Islc>.nd. 

The 18 who were exposed to fD-llout on AiJ.ingnae \;e;:e Ronzelap ir,habitants 

\1ho had gone to the c.djacent atoll for flshing. On Utirik Islnn.J, 157 Hnr·-

.shalle:sc people receiy2d fc:-,llout radiation. In v.ddiU.on, 28 Amer:!.can se:.·· 

viceiv;n on Rongeri1c Inland and 23 Japanese fishcn;1~n on the boa·t, "Lucky 

Dragon," were subjected to sublethal doses of radiation from th~ fallout 

(Tal::>le II). 

In the n.ongelnp grou?, 12 of the 6l1 were u;-!der 5 years of <'ge, 18 were 

between 5 nnd 16 years, . , 
2.nu 34 were over 16 years of age. Amon::; _these 

chilch:e~1, 19 we.re under the age of 10 years. Four f etusc:; were exposed in 

u tero on Rongelap. In the Ailingn<: e group, 6 of the· 1e were children, all 

under the r13e of 10 years·. On Ut:i.rik, 63 of the 157 we:re children 15 years 

of age and younger. Fifty-four of th2 63 were under 10 years of age. 

Rongelap was consid2re<l to be habitable in 1957. At that time the 

people were transferred back to their home -island. \faen repatr~_ation took 

place, a group ·of about 200 unexposed people also moved to Rongelap •-' This 

non-e;:posed group, nostly relatives and former inhabitants of tbs: isl<.nd, 

has served as the comp::r:l.son popu1n tion for the cor1tinuinz stm1.iea of th£: 

exposed p2ople. Art•onr:; ·the n.on-e.xposed gro11p, li8 w<:!re m:dc:r 10 yee:cs of gz;e 



of the Rongclnp en<l Ail:ingnac people have lee.n conducte<l ct 6 months and then 

nt nnnunl intc•:vals in Harch. Systc.1r.3tic <L1c1 co;npur~ble e:rnrn:Ln<!tior;s of the 

at least biennially. People on Utirik h~vc been seen at less frequent inter-

va}s. The pedint-ci.c st!rveys h2v~ c:.lso 1nr.:lnded e::amine.tion of z.11 chil<l;:«2::, 

born after Hr'.:cc:h 1991 to parent or parents e;:po~;c~1 to th8 faJ.lout ancl to 

parents in t:hC! tme::poscd _control groq;. The chtldren of e~:lwsed p::::ren ~~; no17 

nv.mb2r [;Q <T1d cld.J.ch:e:n of non-2:-:posecl prcrents mEibc:r l?.J.. 

Eerly Effects 

The ncute early effects of fallout radiation i.nvolved prira~,riJ.y t11e 

skin, the h2ir, the r;a.strointesU.n2l systc·,.1 and the hew.atopoietic tissne3, 

Durin3 the first 2-day period followinz exposure and before cv2cuation from 

the island, itchin::; and burnin6 of the s1dn wen! noted. .Anorexia rind no:-,,.1scc. 

\lith sonc vomitin3 e.lso occurred. These syrnptorns subsided promptly i7ithin 

a few clays ,.;ith no rccUi:rencc. A tabulc.tion of ind.de.nee of th0se symptor,:3 

(Table III) sug[;ests the.t the r;astrointcctina1 manifest<~tions we1·12 more fre-

quent: a-ad mo::e sevo.re <:iHcins younze:: ch:!..l.drc~n th.:m among older children and 

e,dul ts 11 • 

RB.dic~t:ion burns resulting frol'"! deposits of fallout nate:rial on the s1::ln 

developed e.bout 2 irnelzs after the exposure.· Hyperpj_gmentation, desqua.'1:::.tion, 

depigm~ntation, Spontsn2ouG h~al-



cul distribution of the burns was recorJed ara0~g scve~al 

Epil~tion, c2nerally spotty in nature, began 2 to 3 wesks after exposure. 

Regrowth of h;;i.ir started at about 3 months ~nd v:as conplete by the si~cth 

nontli. The n.'":·1 hair seemsd no:r::lal in color, texture aI·!d abu:id<.mcc. Eoth 

the frequency F'.ld tlw reverity of epil<i.tion W<:!re more. ra::ir::scl cn;ions ch:i..ld;:en 

es comp~'.rc:d to tho.:;e amens adults (Table IV). Thus, 100;; of children unde;: 

5 yccrs of ~:G showed so::~ degree of e?;lation, 90% of th2m modernte to 

severe de~re2. Cnly 27% of those over 16 years of age L~nifcsted epil~tion12 ,l~. 

In respect tn hcm2tolozic findings und particularly cs they ~clntc to 

v.30. (TnbJc V), the foJJ.owinz obr;2rvat10ns kwe been rwdel3, lli: 

.\' (n) At mez:Lmum C:epression of lym~)hocytc.:; (3rd day), the vuJ_ues \!ere 

~ lower in those under 5 years of age (25% of normal) than in those 

over 5 years of age (55% of norsal). Recovery ~~s more rapid in 

thG younger nge group end ar.;~ differences becc:.:.0 ~ less marked after· 

the fourth wee!-::. 

(b) Platelet values (as percent of control velues) durfn2 the first 

12 months were consistently lower <en:ong those und2:r 10 years of 

age r,s co:.-,pare,r to those over 10 years of age. Haxirnu:n depression 

occurrc~ by 30 cl2yc. 

(c) Granulc.cyte values dropped ciu;:ing the second w:~ek and shcr-;red a 

second drop during the 5th week. -·By 12 weel:s, th3 levels hci.d re.·-

turned n2arly to the cont1·0J_ r.:mge. Although the patterns· of 

change were the. same, the valt;ec £01· children tmdcr 5 yc.:::cs of e.;:;c 

·were b<:'J.OU those of the OlG8J'.: O.[;e zroups throughout E!JCt of the 

first year of observation. 

5.0 0 1 3 3 2 



re:;u.in2d s1ir,htly, but consist2ntly, b2lo;1 th2 control 17'vcls 

chn:in~ th~ follc',:t:p su-c.;~ys untH tb~ 11th ye2r (1965). These 

· dif fc:.:-e.nces \:er2 s tci.tis t:Lc<>.lly sisnific2nt at VD.d.ct1~.: ex<:'ci;dn<.< t:::.on.::;. 

In 19G5, the~ r:,een counts for all blood elc:-,1ents rc:~c112d cont:r:oJ. 

values. Ins?~ctiori of the rnc2n values calculated for children 

cascntially the sR~e pattern of v~riation frou th~ control v~luc8~ 

rc:achL~z control v2.J.t1c;::; in 19653 • 

The significant late effects of the fallout rndiation have been the 

retan1atJon of growth .nnd the d2vclo;irn2:it of thyroid nbne>r.m~litics an:cinb tl~~ 

Ron::;elc:.p children exposed at youn2 2gcs. 

lrnve u2en nccumuJ.e.tcd on these children. .Analyses of these me:surer::e:nt~: 

showed, in the-exposed boys only, a slij1t but consistent retnI~2tion in 

body .::;ize (e:-:pressed c:s stature) dur:tns growth frow the l;th through the: 16th 

year as compEred to the statur~l growth curve of the unexposed boys. This 

diffe1» . .ice·, howeve1:, .. was not statistic.r,JJ.y significant. No difference in 

the gru;·Tth curves was noted e.rr,oHg girls15 . 
--

Further cxamim.,_tion of the datn 

suggested th:\t the retardntion noted in the boys \las most ruarl:e:d 

who \''"·e 5 Y'"'"''s o.r- """' o'· "0'1n"'n-~ .,~ t'1e t:l"'a of t1·"' f<>1Jout 15 
1e.: .. ~ ~c.-.1. '"'· c.+u..... .... J ;.. -u-!- c .. t.. .l -"'·l _ . ti.... <.... • • 

v.nd de:vclopHcnt 2 tu:'.:te.1, b~cnu;:c of th::\ rcJntively Gm!'.1.1 nu1.1bcrn of ch:l.ld:rcn 

/ 

- ..... ' ., 500 \jJ) 
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chilch:en v-2;:2 sr:-,c.:llor tho.n both the con tro1 boys <>:1d those c~poscd at oJ(kr 

agca. Girls CXDOscd ~t similar young ngc3 had normn: ctntural gro~th curv~s. 

cont:rc1 ddlclr::n £or both boys and girls. 

P..lthou:)1 th2rc were indivicual cases in which the skeletal mntu:cat:Lon 

lngscd n:ar~~:-::c'.ly oohind e;{pected nOril'S. (part:i.cularly :!_n the hypothyro~_,; sub- --

jects), the overall curves for exposed and control children showed no st~t-

ist:tc<:lJy sign:tfic2.nt ci::_ffercnccs. 

In 1963 n nodule \7<1S palp2 tec1 in the thyroid gL:mr1 of n J.3-yu~.:· oB 

A to tnl thyroidc:c tony w<J.s do!"1e. The surgical sped.men showed nul tj_ple 

uodule.s with cystic nnd her:1ou.:h:t:;1.c changc3. The his tolozicc-~1 di.:isnos:Ls 

was adcpo;;::,::itoid ~oi.ter. Durinz the next 5 yc.::2ra, thyroid nodules h<!ve dev-

eloped in En p,dditiorcal 14 of the 19 Ron;;elap ch~_lc1ren uho we.re under 10 

years of a2;-:~ at time: of e:qlo::mre to the f3llout (Tnl)le VI). Two other chil-

dren in this aze grol1;1 li:anif:ested fr2n!~ hypothyroidisn~ rualdng the totr:l in-

ci<lence of thyroid e::bEorT::.ctli tie-s 90;~ ~.r~ong this group of 19 children16 ' 17 

Up to Ll1e ~onclusion of the 1969 su=vcy, operative p~occ~u~0s have been 

'carried out in 12 children with thyroid nodules. In ell instances, multiple 

benigrt aderwrna.tous le::;ionc were found. 1~o Jaalignant ch<:'2.3cs .h<:v2 be.en noted 

in any of th~-, speciri1c~-n.s. -

The pattern of thy:co:Ld·-r;_oclule dey2lopr.12nt su3ge:itccl sev,:,ral relation-

ships to ' age -£:na ee.vclop;;ien tal st.::tus ch:tlckcH. Alr10.s t zJ.1 of 

I'or 

/ 
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noted in the. l{ children e:-~pos2c1. i.n utero 2nd in the 6 chilc1r2n exposed in 

at a::;c:~~ g;~co.te;:: tbr~n 10 yer.rs, th::ce .c.l1L::>rm'.llitics of the thy:coJd gland hav:::: 

of mixed p2pilla~y 2nd follicular carcin0m~ jn one, ~nJ 2dcnomstoid 3oitLr 

in two. 

In the Ailinznac group of 12 i~o were older than 10 yccrs of age at ex-

posure, <.\ tuno:c (neu:cof:LbroP-2.) Jat2ral to th::: thy:;:oicl r_;lpnu bas been found 

j_u one acult. f.__rnon3 the SL; children cxriosec1 at Utirik to fallout at nges. 

under 10 ye2.rs, no thyroid abnorm::,lity 1-'.2°; occ11rrcd. 0[ the 59 Ut:tr:lk pcc-i;1c 

exposed 2t R32s creator than 10 years Ln<l in ~~O~ adequate p~lpatory thyroid 
-

stncUes '~e;.·L: done, two h2.d nodules. Thr2c of 133 une.::~pose:.d Rongclc.p 1-nhd:i±·· 

tan ts, o1dC!r th2n 10 years of ;:,3e in Ha-rch 195!~, h3V8 r.odul<::r thyroid gl.s.rnb. 

In the fall of 1965, the routine f!C;1inistr<:.U.on of thy1:oi<l hor:rr:o:1c to 

th8 -Rone"l<ip c:;.:posed people w2s bcgu:1. This reg:tmcn G'.S intenc!ec1 to clecTe2.sc, 

if possJblQ 1 (he for the.:: c1cvelop::ic:t1 t ~.ncl pro3ression of the thyro:Ld nodules. 

'l'hc irn;11c:lic.tc ef:fect _of thyrol<} horF·:;ne has been the sndden n~:rl::ed spurt in 

5001335 



I~J_s C\.:~:s:~.o·.~ 

Age clifL'.12nccs in th2 c:;cuc:2 c.nr1 J.r:tc rn·:nifestLtioH.s 0£ injury follow·· 

in~ e~·:po:.;ur:: t.o rncHe.U.0'1 £nllot.1t h£1·..:e be(:;n <locu:c;cutcJ in the Rons-:.:1r·p popu·" 

lation. The ceverity nnd frequency of acv~ral ebnorrn~1 fincliu3A &ppc~rcd 

to be corrBl~tcd inversely with chrono!ogicnl o~c, th~t is, k~rc ccvcre in 

ferences <cre c1v2 to incre.E:sed bioJ.osicnJ. sensitivity of thl; t:lnsues of: yc,un2 

chilchcn or to dosf:o cliff2renccs. 

Observe; tior,s during the <'.nr..ual survc,ys incHc-? t:e that ti:8 chil<lrc.:-t wec.i: 

from housei nnd overhead protection, t~cn do adults. Young children play 

on the open r;rom-,d ui th great frequency. Thus., during the two cl.::ys befon~ 

evccuat:i.on·, the.y would hc:~ve had greater and more proJongcd cont:nct with fall·· 

out l'iate.rlnl nnd would hc:1.V2. been clos?r to the surface depo3its th2n would 

adults. l:·Jrt:Dvcr, the pLysice.l si::.es of the children were such th.s.t they 

woul<l ho.vc received. n gree. te;~· dose <:: t rtlidl:i.ne than •~c~ul ts rt:cei.vir,3 th.2 sa;13 

e.ir do.sf~. Thsse f<:ctoj:s no cloubt contributed to the skin le2:~ons and g::ec;itc:: 

ch~pressj_on of blood clem2r1ts j_n children comp0.:ced to adults. The greate:r 

incic1e:nce of thyro1.c1 e.bnoi.-.n';.lit:i.cs in the chilclre:n \·:as pro1):·:bJ.y relntcd not 

only to incre~:scd rc:di:ttion dcse to the children's zlanc~s, bt1.t also to the 

~ 

greater prolifel'.'~tlve nct:tvity of the ;:;:~owing gland with lnc:: of replncc,u.2nt 

of iLjured cells. 

Cl:Lrd.cal r.nd lelio2:nL01y cl2.t;'. incUcr'"tct1. that tot;;:-,1 dest:n!c.t::.on of t:k; 

t~yxoid gla~d occur~cd in b10 yo~ng~ters. That p~~tial destruction 0f th2 



lcscenc2 could h2vc been A precfpita~in~ factor in nodule forrnotion. Eowcver, 

the 1wc1ules occ.urrc"d C<lrly :i.n l:doler:crnce in ths youn:)2r e::.:posc.d cbil.ch:-cn 

The finding of thyroid nodules in so neny subject3 raises the qu2stion 

of the e::ist:ence c.;J: zo.Ltrogenic L:cc:oi:s Lcnrclntcd to r.3.<l:!.ation. 1k·~·72VC.:r' 

c2.tezcn:y 1:ould seer1 to clj;cJ.notc such poss:i.bil:l.tie:; as famili<1.l zoitcr or 

environ;:1c:nt21 f<:ctors othe-:.: than f;:cl]ou;. rr.(1i<:'.tion. The l.:ick of cievc.lop:-;ien~-. 

groups (6 Ailin3n2c and 54 Utirik ch112ren) as well as in 48 unc~poscd chiJ.-

clren oJ.l livin0 in the .sr.1.13 or s:tnd.1;:.r E:nvlron22nt substc.nU.2,tc.s the rbovc 

conclEsion. 

chilc1rc::i1, tL~ risk of r~;:~JJ.gnancy r;110t~ld be considered incre.;..sed. It: is no-;7 

15 years fH.JL1 ti.me of exposu:::c, well \;ithin the. 3 to 27 yea;: lotcnt p12riod 

fo~ c~ncer cl2v2lopme~t reportc~ in tha literaturelB, 19, 20 The suhjects 

are :f.n the: l<~te teeFs c'.).;1d h'.'.!:ly twenties \ihere th-:; pe<e': :i.ncidencc:. of r.:~cti.a-

tion-relate<l thyroid cancers has bee~ notedlB, 19 Ths physlc~l ~csas cf 

n•dL1tion to i;;hich the thyroid ~lc.n<ls of the Roni_;elap chilc1.ren wc::;:-c subj ccte;J 

£'.re h:1.0hei~ thnn tho::;c dos2r; which hnvc bc2n assoc:-_ated with late dc·vc1opm.:mt 

. 18 20 22 
of c<"l:•c::•r ' > • It is possible~ t.h~t in the lfarsh-::.llPse chi.lc1r.J?n th~: 

to t~~ thy~o1rl ~lcn1 v~c r~ccive<l ov~r c period of h0ur.s. 



rence is not 2?finitivc evidence, the po3sible relationship of carcinoc2n2sis 

to fnllout rn<lintion must be sc~iously ~vnluatetl. The effect of cxozenousJy 

[ld110i.nistcrcd t.byroid h 1)1-r::onc on the risk of c.'.'nccr of the thyroid gland jn 

the i rr<'.!~~i_;:._ tt:d hu:::~·n is unb1m·m. However, tlis s u~·J'pres slon of noclule f ormi.-.-

t ,_'011 {r• t'1° :I1~r~1'nt·n~ t'yr·oi'. g1c~~ or the r-"~ 1 cc b~~··1 r·npo~tea 23 .-.. -'- • .t .1 .. 1.... • _"·Ci Li c.:. .• cf..!. 11 (l •. c~-.4\...!. J.. ~ ... ::. <..::.. '· ic ... .J ..::t.1 c • . i • 

Tht e~rly clinical a~J endocrinolo~ic cvalu2ticns h~d not .~elinc~te<l 

L:>.ter studieE; h~ve dc1::onstrc').ted abnorrncl:Ltj_cs thDt in<licnte, ,.,,Jth incref'.~:ln[; 

probd>:ll:i.ty, that the g·cm7th ret<:uc~at:LoH has oc:c:r1 th3 resl11t c.·f hypofunctioa 

of t11e thyrcd.d gland :Ln these cLi1dren16 • 17 . Ti1c s~.:::;r:if:J.c<~n :: grc:~1th spurt 

in the r:::ost rctc.rded c:<:Dch:·en follo'.·~:i.n,z .::ch:lird.stn:.tion of thyroid ho:'.TI'Ol"•e 

can ba considered ~tro~J cor~obor~tive evieencc. 

_, 
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----·-···- -----.. --- --·-.--...~-------··-------~--- ·-·-····-~-·---------~·--··---~----- .. ·------~--- --·--- .... ------------ ---·--- -· ··~·--·· ~-- ·- -

l'opuLt t::l_c>n 

TABLE I 

JN H:\:RSllf·.~C' ESE POYULATIO>IS 

GD.:rtin'."', dose 
(racls) 

Thyro1cl c~c. s ~ 
(I, rc.<l~-') 

_______________ .. ___ ,_ ·------------- -------------- --------------- ------·---------------·-"-·-·· ·---

r,ONCEL/\1' 

A""' <Jo ,_. - . "l:01'' ~·· ) ... "-' . 175 700-J./;00 

175 lGO 

C9 275-550 

69 55 

UTIRIK 

A3e < 10 yrs .• ]Ji 55-110 

·..:!. 15 

/· 

• 

-- I 



•' 
" -·-.-..·-·-·-- ---- ,._.,., -· ...... _....,...-. .... ---..&·---· -· ......... ·--···-----------~·--'" --- ---~-- .. -··· ..... ----- .. --..----.. ....... -..---.----------·----...... -·--·-·>-------~ .. 

; 

-!---···---- -----------------·--· ----------

Under 10 yrs 10-J.5 yrs 16+ y~s 

Rongclnp c~poscd 19 11 3lf 

Ron32lap ~xpose<l (in utcro) 0 0 

Ailiu~n'e cxpo~cd 6 0 12 

0 c' ).:i 

. 
t::l°l i::::.1) ..:_·, ::__, ·=~ ~ l; J.25 

--- ---.--~····---- -·~···--.----------··---·-



TABLE III 

RONGELAP CHOU? 

5 yen.rs 85% 33% 
·and yolcnz,cr 

51 

I ·-·------ ·-----··-·- .. ·-· 

/ 
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TAJLE IV 

EPILA'l'JCJ:~ 

Incick1,.>:! (%) 
S~vcrity o~ Epil2tion 

Age Age ~gc 

0-5 yrs 6-15 yrs 16+ yrc 
-··-·----.. -·---------·· ______ .. ___ ..... ····----.-·--Q;~L. ____ ... --·~--(1-;2.t_ ___ ... --· _ . _J3.~'.l. ____ _ 

(' 1 j (7' t ( 1 -'-) ,;;i ..... ..,n .. , 7.6 38. l: 13.8 

l·lode rn te (2-:-) 30.7 5.5 

S ,"'"i"\'l'O-t~f".'1 (",·'·) 
-..~ V~.1. . .._,. -.. 1 53.C 23.0 8.3 

TO'fAL 



· TABLl: V 

Percent of Control 

!.::,c: over ..'i yr.:; 

_. N'0u t: rophiJ. cs 5/'C' 01~ (14? 
/ 

l:y11:pho c.y tc;_; ?r,·• 
.... ..1/, 55/~ 

Plv.t:clc t~; 23~{ 34? 



THYr.cnn 1.rsro~·::: 

Popt•1.:i t:tc:' 
.. - --

/ 
Rongele.p c;-:i1osetl --

/ 

Ail:i.ngn2.; --- exposed 

Utirj_k ·-- c:;:po22d 
- ---

Ron~eJ.:-1> --· t!nezpos r.:d 

--- ---·------·---------.. --....... 

Incidence of Thyroid Lesions~ 

F<,:.e -
(::.H 

10 yrs -- - -P<;r. - 10 yr;:; 
1~5~) (in 1954) 

- --·~~ ---•' •, 

89.5 (17/19) 8. 8 (3/34) 

0 (0/6) 12.5 (1/8) 

0 (0/ lfO) 3.4 (2/SCJ) 

0 ( 0/ I; G) 2.3 (3/J.23) 

----·----------·--·----·----·-----·--·-·--~------ ____ _, _____ ......,_, ___ ,____ --h·--·--··· .. ...;.._·-··--------·-.. ·--

l'.'C01culntcd on bnsj_r; of mmbern of: l)SOi'lc 
c:c~~rnlri ~c.1 f o:.' thy ro :!.c~ ::it,:, tt' -• 
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[<Ccicl(enteD_y c:.~puc:~2.d to subJ.~thal dose;; of fallout r.:J<.:i.2.tior.:. duriFZ. the 

radi~tion exposvre occurred from radioactive muterial deposited on the ~kin 

edults. The depression cf leukocyte nnd 11lntelet levels th~t dev2lop2~ w~s 

more prououi1Ced in the children. E2ta bu~ns of the s~in ~nd cpilation were 

more severe in the cbil~ren but in all 2ge groups healing was rapid with 

min:tmal scarring c>.nc1 re.zrouth of hair uo.s co;:i.plei.:e. Growth and deveJ.opI1.1.C'l"1.t 

e_ppc(";rcd to be: sliz:htly rst<;rdc(~ jn sorr,e e;-:poscd child;~en co;Jparcd to non·· 

noted in conDectio~ witl1 the intern~.1 ahsorption of radionuclidcc. 

microcuries of 1311 ~nd that ci1e thyroid gl~nds of young children in the 

heavily expo:::2d zn.:q• received dose.s of 700 to ·JJ:OO rnds. In 1.963, a thy-

ro:t<l noduJ.0 H:,s foun 1_ in a 12-yea::: old z:1.rJ.. During the next 5 ye<ns 17 

C2-E~ <:·.s of thyrc:'. c1 Ll>r:1c1rmci.1i ties (15 ·ui c:.h ncduJ. f;S, 2. ·with hypo thyro itii.sD) we.re 

I 
y(:0±:~1 of n:c.,, 1:0 t1·1;; ... ro:t~1. n~ 1 :~'1J_E!:.~ 1: .. :~·.r.::! b3~:,_1 not0.d i:·i. 1:.8 l~TlC:·:~i)S1 .S;?..:d children. 



the haavily irradiated Eroup oi a~ults. Thy~oicl surs~ry on 12 children and 

sdminist~~tion were s~~n in the t7o hypothy~oid boyc. It has bcco2~ incze~s-

j'.· Gc~f:lc:i ency of thyroJ.d ft.'.nct:to::1. 

--

/ 
T 

J 

/. 
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' 

/ 
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