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1The longtezm seriesof stuii=’on the mrphciogical and physiol “= effects
of 1311 on the t2hymidhave conz-‘-A along severailinesof investig- “n as de-
scribed in “h mre recmt pmgre= reports. The obs~~ari~ conti.n
~ and -s.

=. kmth

Previousre~r= ‘inveprovideddetaileddescriptim Z: the work.
In mst of theseareaswe continue20 assembledata as the Oppor’tunit<= and t*
provide. The ciinicaldata incl= studieson the %rsf~ese who= . ~“Y effec~s
kre causedby radioidnes -from.&ie themmuclear W falout.

I
The areasof studywhichwe kve discussedin considez-abledet -1 ~n previous

reportsand cantinueto be i.nves+-atedam as follows:‘
7

1311 tkrapy for Graves’d” ‘---Variatims in clinicalresponsiv==s to
l’hedetied mllection ~= radtitioneffectscontinueon lu

T

,-*lected co-

operativepatients.

The appearanceof significant=---‘ts of lIX2n0(!’’l~)and dfi-Wf&
rise in iodidein the circulationfollowingtherapeuticdosesof I

~~~ce Qf Ml and D2
- followedby thyroidfailurewithin

.

The failureof lightlyradiatedtiymid cells to hype.rtruphywhen st>~ed by
giving goimgenic substances.

In

{

aniads increasein Q heightmy occurthroughthe act- . & TS3 re-
l-e but the glanddoes not increasein size (weight)becaus tihecapacity
for cellmultiplication& inhibited. The questfi * * =2se cells

tkt can and do mltiply am tk soume of neoplasm and whe ‘=-reduction
in h capacityfor mplkation of normalcellsreducesthe -m of neop~.

T& actW kildup in the amunt cf ~ in the nucleusof radiatedt mid celk
during* interphasebut the fbure of cellsto divide.

+

T& buildupwe have s-. may exced twu tim?sthe diploid .-. The -t
is bkrre nuclearfores seen in many radiatedthyroidsin ‘.animaland man.

We how fmm prwious animal~kts and suspectfrm observat.

T

m CJin.ical

subjectsthatthereis a diff~
1311 ~~ ~~es ~~ ~.=

e betweenthe effectof a relativ - ‘=ge doseof
to the synthesisof thyroxineand = .. insicnuclw

damge (-t precludessubsequr ceil divisim) and the SIHILdose Ah damages*
nucleusbut doesnot seriouslyiqair *tie production.

W problemis to det~.ne these respectivedoses.

Them is a dose levelof 13% M. m that resultsin a latentfail~ _ tie thyroid
l-ang&tea- all of the isotopeis gone (years).

+
This seemsto be attrikuzableto inminsic nucleardamage w ‘% does not de-
stmv the cellnor its k~e productiontit does result in =he intrinsic
&e whichis ultimatQ/ letl&lwhen mitosisis attempted.I

Followinga xdest dose of 1311 m rats ~ a latent&icd during
be sbwn to k synthesizingDNA -59m thymidine,a surgeof many cel
has been found.

Sincethe relativenk- of cells imorporatingthymidine
the surgeof attemptedproliferativeactivitymy have a specialm
is whethera relativephysiolo~~ failureof thyroxineoutput act
mchanism is responsiblefor sti-.a surge.

.
i

*S the controls,
L-<. The question
g ‘3mxgh a TSH
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21 aur lakmator].~~;--ivea xique -rice of dezziieti=Ld-==---x:-- :z =linical
subjeczsmeared with -” I ark s~mltanems sz-~iesGE zhe longy~~. =—’feczsof
1311 Gi thyroidsof rats,~a~in=ariy the fomaticn C: neoplam. .z adcition tc
the xrk on radiationef~E=: &=ied outma=- this cormact, the ;rti=-4 ~vesti-
gator: has been an aczive~a—--.“_:wzl~ the boperzti’b’eThyrorcxiZ &s Fcllcw-up
St@< cf 19,000patientszreaz=tiwith I b 26 CeI’ltL”S.The pr.j=:.z “as pren’bat’-%::.”
tek~zed but it is ncw <nowr.=-ar the interJalfor The develop=.”:‘—’neopla~s Q
much lingerthan was pm.’idec:=”. lhe reo”~ing of t-deStudy1s Q“,;zmly needed.
The ?rticipalinvestigaz~r;has‘Xen a participantin The studies=: -Ae !+larshalkse
bomb casualties(whose@TarJ. Lnsultwas fxxn uadicicdines). He ;=; ~~ the surge-.

operazkg the individualsand zvti outthe bboratcry studiesC5 ~L‘netissuere-
mvec. He has been one cf the ‘~sultants scsening The southern2=’3.and Nevada
childrenfor goiterin Lie f-x area, a sttiy conciudedwithout2--siitivefindings
~aining to radiation,‘but;<=Jdingother scientificdataon thyrc’2 disease (t~
last mnuscript has justbeen stitted’ for publica~ion).Thesec=lsreral tiies
have contributedgreatlym C-E experimentalcbjectives.and designs :m mrk carriei
outmder this contract.

The laboratoryand yrsm:=

f

1 that are supportedmainlyunder=:-- E9QA cOnm~~ ‘
are a part of Cleveland?!etrc>fitanGenera-l-bspitaland CaseWesz ..ReserveUni-

~~si~. This laboratcr~is =~~nsible for all diagnosticand t.k utic use of
I m thyroiddiseaseat Cl=.=landMetmpoiitan Geneml Hospital. >J1.costs for

* routinemrk and manyof tihespecialr@ioicdine studiesare ld by the hs;iz&
The principalimestigatcrG z surgeonand becauseof researchint J5ts, consultsm
all medicalor surgid thymti problm in tfis bspital. MS P b=~= a U@ue C?WT
tunity to selectfroma largehaspitalpopulationany patientfor “id studyin L%nc.
a radiationeffectis to k ~duced with 1311. When an operation the thyroidis
neces~, this also providesa opportunityto procurethyroidti
ccmditionsand with precise~.paration so that the mst pertinent

ing radiationeffectcan be c:—~d frm the tissueremved.

Radiation Effects of Therape.-_cDoses of 1311 in the Thyroidin C
Hyp-pidism

Serialobsqvationscon-=nueon selectedpatientswhomwe are
doses of 1311 for hyp-t!ym~. ‘he upt*e of 1311by the thyr
&y by ddy * the glandand 22 amunt of radioactivitycirculat
as *11 as the lossof the ~pe in the urine for 3 daysare fol
mnt dose is givento get a ~er idea of the kineticsof the tre
‘l?& is ultimatelyrelatedtc ‘h changestkt take placein the c
the degreeof recoveryfmm ‘rj~hyroidism. These obsematims =
informationfmm whicht~~ at-= rad dose delivered to the thyrc

Sone patientsdevelo?k)>~yroidism very rapidlyin spiteai
dose of radiationper estmaz=tigram of glandwas thoughtto be a;
the patientslowlyto a eutly)=.idstate. Other patientsseemreti
by what was calculatedto be z. effectivedose. Multiple doses IIE

of these patients. In such~es, the serialstudieshavebeen re
the behaviorof the 1311me ~~nd t~ c-es with the ffist,

is S- but not enoughradia=im effeet. As MS beenpointedout
mm of thesedata collectedi.nthe past representsom of the m~
on individualpatientsavai=le. In additicnto emmmus anmnt~
collectedover severalmnths m each patient,thereis in pm>:
up of physiologicalfunction‘—=the gland. The onlyway to jtige

b

Y
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b iifewcases, ?-SCGlogic saiies Gf the gland have >-=ZE ak
SKgery was indicated~-:ng to the appearanceof a mass or ~==-sistE
midism thatrequired==ammt. The-?rxuremnt of tissue 2 ~rm
tu-ityto studythe ====-.--ts of the ramation in variousare= :: t}
radtigraphy.

Thus,we continue:2 followcm radioiodinetherapycasssdilj
~ated ~tions tc Q2d for tiedevelopmentof masses =-.2T2 m
.mction.

The Prcklazrof Sdecti.ngthe Ri~nt Dose of 13~1 ~m I
~mmt of Graves’Disease

rtant var=le in tryingto anticipateand est~=s th~
a dos~o~311 is the =mctural characterof the particularSland
radiated.This is prc=ly as + ant as the weight or s- of I
allof the volm may =~t be attmbutableto thyroidcells - l-istol
xmidsof Graves’dis~ may be quitevariable. The gland=:: be f
tratedwithlymphocyte, in which use, it wfil be very fk. md m
A ccmiderablepart m- its volm nny be blocdand as a res== it ~
compressibleand have a bruit. The glandmay be involutedxi=!a ;
volum occupiedby co=id. Sucha glandis rather fixm, lx= not ~
tensivelyinfiltrated*=ti lympxytes. This gland often fe=- ra~
very hyperplasticglar~ with few lyn@cytes or mlloid is -s=
cells. Sucha gland 2 quitevascular.The history is of <-m dl
of glandusuallyOCCL==-in yomger individuals.We believe<Tese.
isticsof the gland == Graves’diseaseplay a major part i...=~e e.
mdiation. The-grear=-the spaceoccupiedby ly@mcytes, =Lloi
tksue themre iomizk--tionis spent in these structures rat=- th
prcducehornme. Suck-*acteristics can only be inferred*
patholo~as it relar- to the featuresof
biopsyof a large n-x of thyroidsbefore

~~lphYsi~ e=--a~i
I therapyis .=VMI

HowJer, any physician or surgeon who devotesa great deal z- his
thyroidsjudgesand ~rds the &ract= of the gland at ~~.:sica
~sonally reviewstk ~hi.stolo~on eachglandthax is o~”==sd s
relatethe fimdingswltinreasonableaccuracy. hformation =- the
terof the gland, ala-< with kineticdataon the behaviorc= rne
givenindividualshti help unra~elthe explanationas to .+ tf
ducesprompthypoth~iiism in sorepatientsand is relatil”=yti
h a simihr manner ti-esurgeon.whGrecmis his estimateG: Zhe k
Graves’diseaseh, k= preoperativephysi~ examinationz-5 tr
mum of tissue he ~ves aridfm thatestimatesthe am.=.=of
hasperformd a unique coxmol on >is preoperativeestimars. Wit

tiine his judgment GY thyroidweightsfor those to be -Zsd ~

xrg an examination
11be very soft,
?gepa5 of its
f~. as when ex-
7 pe221yo me
ofrelativelymre
~~i~. This type
Crins= character-
xkivenessof the
m cmnective
in the cells that
nowldge of the
Un%muna tely a
not justifiable.
mtc~
xaminationand the
ld be able to cor-
oti+:yh~c
e G:

ose G= 1311 p-
ectivein others.
ht of a thyroidL
seesand weighs t)
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The kvelcpmmt of !Jecplasmsc: =he Thyroid in Animalsanc ,
I

At leasttwocircumstancesmy have

{

~i important bearing on the d elo~-.= af
na~-lasmsfollcwing1311. One ccncerns=he damage To the cellwhich Suits i-.b
~-n-ent to the mmufacmre and outputc: thyroidhormne, resulting“ a SeiL:*
s-Lmlus to the gland. The orherconce~s the inrrinsicnucleardam that ---alts
iz i~airmem, abnormality,or evenfai~-- of cell division. In ref irlg?XZ#Teto
&=.ageto the nucleusit is importanttc +ep h mind rha~ the effec~ often~uced
a% not rapidlylethalto the cells;.-a-_=rthe cells survivefor lon perioiswith

~=::J~d ~t of f~ction“ If =~~ develQFJ=ntCf benignor ignantr.s~plaims
is iependenton chronicT’SHs~inulationSnen prolongtimild hypcmhyrodism ~vJd be
ar.importantpram ing factor. On the c~nerhand, L’ the cellular e is s: de-
vz=.stingas to cause severehypothyroidismthen that sam damagemu d he sc ==ipplti.g
as %0 hinderthe developmentof a new -h which is dependenton ce divish.

As is pointedout in two accmqa.nyingmanusmipts, neoplasmfm sion ir.‘he rats
re+ires an intervalof 14 to 18 mnths fbom the time of the irradiat;.On. P& lengthy
irxervalin man is clearlyshownin theY!shallese where in spiteof thomugi:annual
p@ical examinationsthe firstpalpablenodulewas not foundfor 9 y !arsanc r.eoplasms
a- stillappearingat 22 years. The ~ dose estimatedto the t )ymid i= the
Marstillesewas 1,100rads in childrenand far less in the adults. olly- c: 19
C._-&l&enexposeddevelopedclinicalhypothyroidismarxlthatrequired1 numbezzsf years

(Z-is raisesa questionas to whethertke estimatethat has beenmade was low). Both
-Z irradiatedat abut 1 year of age. Of the 17 other childrenwhc were ~sed under-
C% age of 10, 15 did not displayhypxhyxuidismbut have developed~ pla5 and been
.~ated. To date 6 carcinomashavebeen remved frcm 30 individualsfrom se-al atolL-
3 -% an atollwith extremly low exposm. Since this is a populalionwhi&. seldom
e=” developsthyroidnodules,the rela-tinshipto the radiationwhith was pr%ily
rtiiodines is rmst impressive.

Our _ience findingcarcinomasin’

/

radioiodinetreatedpatiens in the :Jational
&operativeThyrotoxicosis Follow-upS&-y seems to be quitecorm . An Uruually
sail number of carcinomaswas found; La fact,considerablyfewer wuld lmve bem
~cted, consideringthe largenumbercf Graves’diseasetreatedby surgerymd found
t= havean occ

93
carcinoma. suchinci2ental lesionsmighthave ke expectedto grm
11 treatmentgiven.L’ leftin and The differencebetweenthe dos receiveiby the

&rshallese thyroidsand ?hoseof Graves’diseaseis considerableif indivi&als beyon~
1: yearsof age are considered. Graves’diseasepatientsprobably ceive :,:20to

E, 000rads while the Marshallese recei. &d less than 1,000,probablynearer 5G9. Fw-
thermre, tie hyperplasticglandof Graves1 disease is expectedto far =- sensitiv~
tc the radiationthan the normalglandsof the Marshallese.

Our animalexpertits and thems= recent studiesof others - rats S= tO s~~
s-~est that it is the smallerdoseso: 1311 that producecircumst

1

es und~-which
mplasms arise. Indeedthe effectsax= sufficientlymild so that mims~?ic ar-
&itecturaldistortionis recognizedin animalsrrostinclinedto de 10P neo;-...
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The hrs$~ese mterials are of ~at imprTa”s=tc the stud,
The freshtissuewhen remvei hem by us is studied;rxptly by ml
this contract. Althoughmst of the neoplasm fxnd ~n the Mar*
benign,it is >rtant to notethat a total of 6 ~-~oms “rove1
of these had rezastasizedtc the regional cervical l;=?. n~es ● ~

thyroidsofter.i-avemny minutesolid cellularor F- papillary~
in additionto a much largerlesionwhich had drawn=* attent:
tiny lesionsm occupyingan area no largerthan a tim nomW fc
seen in the tited rat thyroids.

At the ~ of the lastannualreportwe iiescr~d a 21 year c
we had just o~-ated formultiplebenignadenomas. :% was 6 nrmt~
mther was ~ed to fallout. The specialstudiesc: that thyroi{
bizarrenucl- formsremgnized as evidenceof rb=i.cn effect.
preparationof ‘M report,we have just operated~-=rennvedseva
atypical~ - fromthe thyroidof his nnther- 3.addeveloped
year●

The fact= of longaelayin the developmentof ~.plasm is I
~S and =-.. Our experiencehas shcwnthat the-ntsdo not de’
thy am radi~ed whm veryyoung and 1/2 to 2/3 of ti-ielife span :
Marshalleselesiondid not developfor 9 years. Mar;-~f tie ~lY
the atollwith * highestfallout(Rongelap). It ~’s q~te S- ~
lesfi keganappearingin ~ple wlm were on the K nmst ato
the dose had ken sorm?whatless. While lesionswere=ppearingon “
the low dose receivedon an atollnuch furtheraway Lterik) scene
no lesions,buy in the xost recentyears, 8 indivi~s have hen
cixanasfo~. Theseobservationsseem to emphasize-X risk of t

Furthers~port for the concern for the low dossand long ldt

%

-ted by tlM vq considerablenumberof individ~ comingto m
for neoplaamsz< tk thyroidafter tiadiatia to ti~ headand nec
&ses to Shrir=klynqdwidtissueand even smaller* for acne se
experience * that of others. We are Saeening a “.eryconsiders
refereedbe=s’- of such= exposure.

The P- Playedby TSH in NeoplasmFormti~. ?ollowiru?131

Alt@gh eachrat experinmt has required-n 2 WS laPs
succeededin &=aining neopl.asmsin rat thyroidsUS2-<1311~~~

frequency. T% yieldshavebecorng(60%)sufficiat~;god so t-t
be used to t= inhibiting and stimulatingeffects~. the inductlc
lesions.

For many yearsthyroidstimulatinghormne (;SE;;hastheorect
cated in the Levelopmntof thyroidtumrs. First~; the chronic
iodke defickzt diet;tkn by the chronicuse of -~~mogenic sub:
in recentyearsby radioialine.Simplystated,the~ck of icdinc
the block of * synthesisof
nrme praluctianmay leadto a

hormne or the damage=: tk cellti
deficiencyof thyroii>~ne and a

.
h
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Our allaborativesr.idieswith Dr. Rok~ h-~ and ‘==ven Natica ~rSZLY:-
on the k~lese havepromptedseriousqueszix~ of the Xl+ orig
thesepe@e.

n of neoplasms2-.
Nim yearsafterthe 1954 th~-xlear bomb accident,the firsrth>:zi:

neOphS!Jl~peared. Whenmre Marshallesedeval.~ nodulargoiters, the questionh-ti
raisedcmcerning the efficacyof the prophyla-= adminis~arionof :hyroidhornuneII-?
to inhibi=the developnmtof mme neoplasm ~-.‘hse people. On th~ basisof a ca---
sensuso: opinion,it was electedto giveT . +S near as we ‘a tel1~ TU t*lets ~E~Z

?beentakearatherwellandT9 serum levels a= SirstPBIs) have been kept at a res-
pectablelevelin nest indivtiuals.More receczzyTSH levelsin the serumhave be=:
determined. Iheyhaverarelybeen foundelevzz=d. In spiteof thes2 observations‘+z
mntinued to findnew lesions m almst every =.mel e~zion of theseexposedP=>:=

We have fsunda totalof 6 carcinomasin 28 o~-azions. Mmmtous -e was fo~:
in all. > observationshavepromptedsome s-+?ticisrnas to whether TSH inducednz-

pti * whe~ T4 admtistrationinhibit< zhem. This has becm e the basisfor z:=

3nimal~ixmts in *E past few years.

Radiokumassay for TSH and its Applicati~nzz the Studvaf NeoDlasm ~duction

Durk-’gtha pst yearunderthis contract‘a have tistirutedax
fi~y (KIN fOr rat TSH in our lataratcz--:.This has *beendon
NIAMDDrE-ti with assistanceof Dr. P. Reed --sen (formerU]of Pi
Peter~= Brigham&spital, Boston), who & ‘Deana collakcrator
work. I?c-ingthe lastfewnnnthswe feel Ou- ~say has beccmewell
reliable. We are using‘h NIAMDD Rat TSH: I-1 (patency35 I.U./w
and Rat ~ RP I-2 for standard. Our range G: normalvaluesin se
is frcm +2 to 800rig/mlwith a man 410 ngJ’___Experimentalani
had been nemved or destruyedwith ls~I range a high as 3,500rig/n

One year ago whenrrorethan 100 animals==-- being sacrificed
radiatedanimals(at“22rmths ), animalswere -esthetized and exs
hart pram . The blcodwas centrifugedaRi ‘he serumfrozen~
f-~lyop=-ationalin our l~ratory. tifom-=n was sbsequatly
the pres~~e of micrwsmpicneoplasm in the =m-.mid,rad’dose of
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ceiveaby em L)yrciiand other %Za. :%eititiary~~a~kshave just
to relatethe rad %se receivedby eachanimi to the lev~ cf TSH a.-.
sacr~~lce.The da-~ on animals‘tithad developednecpi&rs “rovebe
graph, tlmse tlwt r< no neoplaSrsam m another(Iilus=azion atta
appeartha~those~-imalswith neoplasmshad higherT% ls’;els.It
phasizedthatthis b only a very preliminaryconsideraci~n.DuPlic
theseserumsampleswill be run to oanfixmtheseTSH Ieveis. The m
typesof tumrs to ‘QneTSH levels,an atterptto weed our The parafo
(-ullary) tumrs, “~t presumablyhaveno reiationsni~=2 radiatic
to relatetise lesicnsthat appearmalignantto TSH are z of the
be considered.(Gt---rat experbts dealingwith z.he-=Sectsof T
in pro~ss, see k&ow. )

beenpepared
tie rim of

n @aced on one
l-led). it would
hould be =-
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i, @ dn attempt
*S -thaTmust
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A new groupof weanlingrats has pen given1311 a: a dose levQ that has yieldec
about60% thyroid-plasm h the past. The initial~~> numbered450, including
Controls. The detailsof preparationand observationson theseanimJ s followthe
plandescribedin - attachedmanuscripts.However,t~ti groupwas preparedand ir-
radiatedwith evenzre ~rimntil dataking acquirec<-an in the past●

All animals
are individuallyW permanentlyidentifiedas in the pas= 2 series :hathve extended

Y3Y
m yearseach- Fatherthan masure the accumlaticn and disap?earanceof thymic.

I on only 30 or ~0 representativeanimalsand frem c!! calculatean effactivehalf-
life (whichin the ~st servedas an estimatefor all), the actual ta have been ac-
quiredindividtiy on all animals. Althaughthyroid=Gats mat ill be estimted
on the basisof 31~ 40 animals,theseweightsare quite uniform. kithindiviti
effectivehalf livesknown,the actualrad dose for each animalis uJch xm~ precise.
Tk animalsof tk ~sent seriesare kving severalmi~iliters of blooddrawnby
directheartpunt-bznfor TSH assaysseveraltinesduring the 2 year~iod. These
animls am regmqed on the basisof the red dose receivedby the thymid rathw than
onthedose~ ered to & animal. Qne half of the zadiatedg aups - receiving
T4 to test its inhibitory effeet on neoplasm development. me effectl“venessof the Tq

therapy is being &ecked by the TSH assay. ‘Ihusfa the survivalof the aninnlsis
excellent.The resultsof the firstTSH assayson these animalshake prmpted us to
increaselhe axmmt of T4 supplementto be sureTSH was adequately:uppressed. p
experimentseexsto hold promisebut the lengthof time and mr tiVOIVed constztut=
considerablerisk tith respectto survivalof the ~ and tk PCssibitityof over-
sitesin the exper-tal design. The Imrtalityfmlllca%iac punctlre has be-
negli.gfile.

Neoplasm 05 the Thym id Followini?X-Irradiationin ClinicalSubjects

Withtk reti increasein publicitycone&g the develop 1tofcarcimm
of - thyroidin adultswho had receivedx-irradiation=0 the tms 1s ad -w
when theywere k’~ts and chQdren, and skinof head ar- neck for .cneas adoles-

=ts, * Ins &en a largen* of persms com to ‘s eaed fmm a wide -.
If suchpersonshave a p~ven historyof exposureand have detectab-e lesionswe have

had the opportuni~ to explorethe thyroid. This has pnvided an oP rtunityto an-

ticipatethe fti-igs and make plansfor specialstudya= any lesio= found. The

factthatour laknatcm’y,supportedin a majorway by this con-act, ks ttiques

in everydayopera-tinand personnelparticularlyinterestedand exp?riencedin these

activitiesmkes i= possibleto take advantageof these qp~unit
of individuals~ to ow attentionin the past y- ~~
Our patblogists‘~tie the directionof Dr. John D. Reti “rovebeen =*-lY ~t-
estedin our wrk and have given us specialsupportin z?is clinics1 area. when

.
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Althou@ we have bee.rnti.t=si~= b the prtia~ mlignant lesio
multipleminutelesionsand “de freq-~~cyof the “i~~~d” S~~l h
not yet dectied theirclinicalor -ti.~scopictiignant patentialh
specialattention.A ver] inprtar.zd.inicalconsiderationhere is
thymaidsthat are at risk (includingzhe Marshallese)shouldbe tots

Between1956 and 1960when the risk of carcirm!aGi the thyraic
tion to the headand neck becam an >sue, we had availablethe recc
vidualswho had xeceivedx-radiati~-.‘&tween1939 +md 1949 for tuber
lymphadtitis. Of thosethatwere ~-.’~, sixtyof theseindividud
~ed for thyroidnodules. ~-- -are 12 foud to havemassesar
thyroidexploration.Threecarcin~ were found;the remining w=
mx’temrqcordshere showedcarcin~ af the thymii in anotherpati~
One of the severalthat was consik~ti an “atypicaladenom” +s rec
year and now cm reoperationshowsti-scopic fear~es of carcumma,
who originallywere foundm have H=s have conzfiuedto refuseem
centre~tion by us. These observationshave not been publish(
hopedto completethe observations= all of the group.

The Kineticsof Various~lment Dosesof 1311 (AnAdden(

We have describedin previousr.portsour accumlarionof data
@X.exn of 1311iodinatedaminoa- end free iodidein the serum (
disappearanceof 1311frum the thyrctifollowing~tmnt doses fa
serialmas lrwlEntsof i.odilated~unds were carriedout by quan’
graphy. ‘l%mugh the years we coll=ed detailed data on over 75 Gr
pati-ts fotig the treatmnt do=. Theseq-titative data we
B. mill (VanderbiltUniversity)* with his associateshad been s
im mdels devisedby Berson. These tiyses have then keenrelated
“thegland,the sizeof the dose give.,the size o: the dose lodged
finallythe featuresof the clinik responsethat followed. We ha
to reviewand conmnt on two rough ~us=ipts preparedby Dr. Bril
esting resultsfrm thesestudie=. -Wsw-- to furtherquestionsar
manus&ipts am beingrevised. It ~ hopedthat _ definitions
temining the appropriatedose of 1~-I for givenpatientsand for
out- by rakingcertainearlycriticalmas~ts. Dr. Brill

draftswill smn ke availablefor =.~ review.

The detailsof som of tlhemm recentexperimmal resultsax
~2~tly s~tted manuscripts. ti~iesare a-ttac.l:ed.The =der j
reviewthem becausemuch of their ‘——.~entis not includedin the px
Fbtocopies of the illustrations:-z.’ebeen used 2UT actualphotogx
can be pmwided. Reprintswill lx a-.=lable.
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‘- ‘incortance d These Studies..-

If the risk of nucle=-a~idents or militaryactionis real = t.

+

f’Jture,
i= seemsthat this area c: ~=; estimationis vitalto our ~puiatir.. und fi=c-
.=tionon the effeaiveness‘—’~mphylactic ~asures to thwartn<- developren:”
a=teraccidentalexposr. :: Sailoutwhich containsradioicdines~= be v%-]
valuable.

---
The increasing use c: -:-1

1
as a therapeuticagentraisesscrE m rttity .

Althoughit seem to be a m&d, provenand safetk=apeuticpm==-. , perhaps
this judgemmt is basedm. z. tiaequate periodof observation.Zac the Thym-
toximsis Follow-upStudy-a basedon an averagefollow-upP=*I of y 8 ym?S ,

ume study is needed. Me.< Z: the thpmid lesionsproducedby r-t :=~~lw
grm+ng lesionsso thatthe ~resenceof a =ss withoutapparent~-=
pemod is no assurance.a@--s malignancy. Reopeningthat studyG f Ow up *tiats
--~dy studiedfor somey~—s is ~rtant. However,tracing4% ‘ .vidualsh
*&t study who bd no pal:~le masses at tie tk of trea-t k-= > Sesseda .~-
o~ted palpablemass ar =-= closeof the s~dy is mst imporrz-.z.

Frrxnthe purelyprac+~ standpoint,it is importantto a z=ic .erablese-t
of tk populationwho dev~~. thymtoxiasis to have availablea ~. .e=thcd of

2ti~~ly&yy “t @’b’
ely lead to hypathwidism and myx=ia, as is -m tie =e

. The -—~t is so simplekm the patient’s=-a dpoint tit he
forgetshe was so treated(z for the firstseveralyeersprwes ‘x d ~esnot need

@mid supplexmt) and %-. mch later developshypothyroidism& h Ecm=s helpless
without& problembeing?.=ognized. Many physicianswho @edi ‘=--w* pidism sel-
dom see their patientagai<ti-use they are well and thereis E ~ lapse of tb
beforethey need furthera==ntion.
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