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: 13}.'?& long term series of stuZiss on the morohclogical and physiol
o)

scribed in the mcre recent progress reports.
man and animals. Previous repor=s
In most of these areas we continus
provide. The clinical data inclucs
were caused by radicicdines fram —he thermonuclear bamb fallout.

The observaticns contin
have provided detailed description
<0 assemble data as the opportuniti

.-
—

The areas of study which we rave discussed in considerable detail

reports and continue to be investizated are as follows:'

Variations in clinical responsivernsss to 1317 therapy for Graves' di
The detailed collection ¢ radidtion effects continue cn high]
operative patients.

The appearance of significant amc=its of mono (M;) and duodotyr'oiﬁe

rise in iodide in the circulatio. 'ollowz.ng therapeutic doses of
Appearance of My and D, Iz followed by thyroid failure w:.'th:u‘
months.

The failure of llghtly radiated toyroid cells to hypertrophy when sti
giving go:Ltrogem.c substances.

-

studies on the Marshallese whose ¥

- -=2 effects

cn the thyroid have conti-zied along severa: lines cf investigaf:cc as de-

= both

=% the work.
and time

=ary effects

. previous

» selected co-

Cz) and a

very few

r:”ated by

In animals increase in ce-l height may occur through the acti
lease but the gland does ot increase in size (weight) becaus
for cell miltiplication iz inhibited. The question is whe
that can and do multiply =re the source of neoplasms and whe
in the capacity for replization of normal cells reduces the

The actual buildup in the amount =f INA in the nucleus of radiated
during the interphase but the fail:mre of cells to divide.
The buildup we have showr. may exceed two times the diploid
is bizarre nuclear forms seen in many radiated thyroids in

We Jqow fram pravious animal experiments and suspect fram cbservati
subjects that there is a differerre between the effect of a relativ
1311 vhich causes both impairment to the synthesis of thyroxine and
damage (that precludes subsequent cell division) and the small dose
nucleus but does not seriously irpair thyroxine production.

The problem is to determine these respective doses.

There is a dose level of 311 ir man that results in a latent fa.:.lm‘#
lang after all of the isotope is gone (years).
This seems to be attribuczable to intrinsic nuclear damage whj
stroy the cell nor its hermwone production but does result in
damage which is ultimately lethal when mitosis is attempted.

Following a modest dose of 1311 = rats and a latent pericd during
be shown to be synthesizing DNA Zram thymidine, a surge of many cell}
has been found.

Since the relative number of cells incorporating thymidine
the surge of attempted prolifers—ive activity may have a
is whether a relative physioclogizal failure of thyr'oxme output acti
mechanism is responsible for such a surge.

T
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'In owr laboratory we ~ave = onique balance of Zetzlled studiss F clinical
subjects Treated with “°-I and simultanecus stulies cn The long terT JeZfects of
1311 cn thyroids of rats, cartiz:iarly the fcormaticn ¢ neoplasms. J addition tc

the werk on radiation eifect c=ried cut under this contract, the trif=igal investi-
gator: has been an active ar .;:;pantlﬁ the Cooperative Thyrotoxicgdsis fcllow-up
Study < 19,000 patients Treatec with in 26 centers. The prcieft was prematirel
terminated but it is now <nown “hat the mterval for the develommen: = neoplasms iz
much lcnger than was pr*o”-.ed Zzr. The recpening of the Study is _rj=ntly needed.
The principal investigatcr has -een a participant in the studies ¢ fae Marshallese
bomb casualties (whose cr:':"ar;, Insult was from radicicdines). He hzf -een the surge:n
operating the individuals and z=rrying out the laboratcry studies c:' (e tissue re-
moved. He has been cne ¢ the ccnsultants screening the southern Utk: and Nevada
children for goiter in the fa_ out area, a study concluded without ‘l:;ltlve findings
pertaining to radiation, but ;yielding other scientific data on thyr<f= disease (the
last manuscript has just been s:tmitted‘for publication). These cclf=teral studies
have contributed greatly tc the experimental cbjectives and designs f-r work carriec
outuncder this contract. ‘ -

The laboratory and cerscroi=l that are supported mainly under —:fs IRDA contract’
are a part of Cleveland Memrczc_itan General Hospital and Case Westg— Reserve Uni-
‘iﬁSiw‘ This laboratcry is responsible for all diagnostic and thesfopeutic use of

I in thyroid disease at Cle.eland Metropolitan General Hospital. | All costs for

the routine work and many of The special radioiodine studies are ~ed by the hostital
The principal investigatcr is z surgeon and because of research intgrests, consults on
all medical or surgical thyroiZ problems in this hospital. This prgides a unique cZpor
tunity to select fram a large Zospital population any patient for zial study in when
a radiation effect is to be produced with 131I. When an operaticn § the thyroid is
necessary, this also provides = oppor'tmi‘ty to procure thyroid tisjz= under speciali
conditians and with precise sreparation so that the most pertinent j=formation cancern-
ing radiation effect can be ctzained from the tissue removed.

Radiation Effects of Therapeu—: Doses of 13171 in the Thyroid in C_fzical Subjects with
Byperthyroidism

Serial observations cont-nue on selected patients whom we are freating with large
doses of 1311 for hyperthyroicism. The uptake of 1311 by the thyrcf<, its disappearanc
day by day from the gland andé =—he amount of radicactivity circulatils for several weeks
as well as the loss of the iscTope in the urine for 3 days are fo Ased after the_ treart
ment dose is given to get a be—ter idea of the kinetics of the t dose of L3I,
This is ultimately related tc the changes that take place in the clfnical picture ard
the degree of recovery fram rjperthyroidism. These observations arf providing better
information from which the acTaal rad dose delivered to the thyrci can be calculatec.

Same patients develcp hypcthyroidism very rapidly in spite of J=e fact that the
dose of radiation per estimazeZ gram of gland was thought to be arjopriate to bring
the patient slowly to a euth,Tzid state. Other patients seem relaj-vely ungffec;ed
by what was calculated tc be = effective dose. Multiple doses maj >e required 1n scne
of these patients. 1I'n such czses, the serial studies have been reje=ted to see how
the behavior of the 1311 the =ec:cnd time campares with the first, ¢specially if there

is same but not enough radiatizn effect. As nhas been pointed out }- previous Teports,
some of these data collected in the past represent some of the mos} ~omplete observati:
on individual patients availz=le. In additicn to encrmous amountsj-= chemical data

collected over several months on each patient, there is in progresp <he lang term fclle
up of physiological function =< the gland. The only way to judge f= possible cutcome
. \
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glanc. The important ;.sstion is whether there is= a just aZz;.ats dpse of ~-74I

oI radiciodine therapy 1: to know srecisely the ras 30Se ThaT Was rj;eive: sy the
b -

whizh will bring a hyper=hyroid patient to a eutnymid :tat—‘- withoutfultizataly
aevn.Lopmg hyporhyroxa_._ The cther juestion is whether ar, Irzcegyte dose of

-*-I is more inclined Iz lead to recplasm forretican.

In a few cases, 1.__'__-..logic sargles of the gland have Zeczome av '1a;:l.-: 'J-*.ause
surgery was indicated =wing to the appearance of a mass or FETsisterge

idism that required —=satment. The procurement of tissue 1= providing =— :ppor-

Toity to study the effz=ts of the radiation in various arez: :7 gland -y auto-
raiiography.

Thus, we continue <= follow cwr radioiodine therapy czszz diligentl: v/ with re-

peatad examinations tc ook for the development of masses anZ to refppraise thyroid
functian.

The Proi_zm of Selecting the Right Dose of “~Z Zor the
Treatment of Graves' Disease

An important variztle in trying to anticipate and estiz=:z the] effectiveness of
a dose of +31I is the structural character of the particular zland t is to be ir-
radiated. This is prciebly as important as the weight or siz= of the gland because
all of the volume may =ot be attributable to thyroid cells - -.;.sto gically the thy-
roids of Graves' disesss may be quite variable. The gland == ensively infil-
trated with lymphocyte.. in which case, it will be very f:i.r" ::nd bery cn examinatior
A considerable part of Its volume may be blood and as a res=l- it Will be very soft,
compressible and have = bruit. The gland may be .involuted wizh a
volume occupied by cclzid. Such a gland is rather firm, but not 4s firm as when ex-
tensively infiltrated with lympocytes. This gland often feels ra peccly. The
very hyperplastic glanc with few lymphocytes or oolloid is cxmposed of relatively more
cells. Such a gland is quite vascular. The history is of soort dfration. This type
of gland usually occwrs in younger individuals. We believe =hese Jntrinsiz character-
istics of the gland < Graves' disease play a major part i the effectiveness of the
radiation. The greater the space occupied by lymphocytes, ==lloid} or ccnnective
tissue the more ionizz—ion is spent in these structures raths- t in the cells that
produce hormone. Such characteristics can anly be inferrecd Z-om a)knowledge of the
pathology as it relates to the featwres of t&ﬁ physical exa—=natioh. Unfortunately a
biopsy of a large number of thyroids before 11 therapy is 5‘ ven not justifiable.
However, any physician or surgeon who devotes a great deal == his fime tc e.xamnmg
thymlds, judges and records the character of the gland at =05l examination and the
perscnally reviews the histology on each gland that is operszad sl
relate the findings with reascnable accuracy. Information = the
ter of the gland, alcnz with kinetic data on the behavior cZ the
given individual shoulZ help unravel the explanation as tc <=y th
duces prampt hypothyr=ZZism in some patients and is relativs_y in
In a similar manner t-= surgeon Wic records his estimate ¢ <he w
Graves' disease fram -is preoperative physical examination =.2 th
amount of tissue he rewves and fram that estimates the amo=T of
has performed a unique zontrol on his preoperative estimats. Wit
refine his judgement zZ thyroid weights for those to be trezzad wi

dose cf 1311 pro-
ffective in others.
ight of a thyroid ir
sees and weighs tt
tissue that remains
e _ance he can
th -
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Jur datz ccllected on these Jeatures on all zatients treated with|-~+I are Deling
sexZled cn index cards so0 that many ol These c:ns“era:icrs can be efplorei in the
l;'.::.: of Eh thorougnly studied clinica. result. 17 a more precise esfimate - the
iose o 1 needed can be achieved in ezczh uatien” Then perhaps therg can ¢ oore
ccrrect doses given, fewer early cevelczments cf hypethyrcidism ccocurrlng anc Iswer
nztznces ci repeated treatments elng recuired.
The Develcument of Nectlasms =Z the Thyroid in Animals anc “Ln
At leastwo circumstances may have = impertant tearing on the depelopment of

neczlasms following 13lI. One ccncerns the damage to the cell which
se—rment to the manufacture and cutput ¢ thyroid horrmone, resulting i
stimulus to the gland. The other cencerms the intrinsic nuclear damage that results
in Ipairment, abnormality, or even failre of cell division. In refgrring here to
dzz=ge to the nucleus it is important tc xeep in mind that the effectqd often —~—oduced
are not rapldly lethal to the cells; rather the cells :urvive for long periocs with
cre mild impairment of functicon. If the development < benign cr ignant nescplasms
is Zependent on ctxronic TSH stimulaticn then prolcngecd mld hypothyrojdism shnc=2d be

ar. important pramoting factor. On the cther hand, if the cellular e 1s sc de-
vasTating as to cause severe hypothyroicdism then that same damage woul]d be sc =—ippling
as to hinder the development of a new growth which is dependent on ce]l divisizn.

sults - im-
a sec.rzary

As is pointed out in two accampanying manuscripts, neoplasm f
recuires an interval of 14 to 18 months “ram the time of the irradiat
interval in man is clearly shown in the Marshallese where in spite of
Prvsical examinations the first palpable nodule was not found for 9 y
are still appearing at 22 years. The meximal dose estimated to the
Marshallese was 1,100 rads in children and far less in the adults.
crildren exposed developed clinical hypcthyroidism and that required
(Tnis raises a question as to whether tre estimate that has been mad
were irradiated at about 1 year of age. Of the 17 other children wh
the age of 10, 15 did not display hypothyroidism but have developed
"perated To date 6 carcinomas have been removed from 30 individual
3 “ram an atoll with extremely low expesure. Since this is a popula
ever develops thyroid nodules, the relazionship to the radiation wni
radioiodines is most impressive.

tion in the rats
on. Tre lengthy
thorough annual
ars anc'. necplasms
yroid is the

were exposed under
plasms and been
from several atol_:
ion which seldom
was prizarily

Our experience finding carcinomas in radiciodine treated patiengs in the Naticnal
Cooperative Thyrotoxicosis Follow-up Study seems to be quite contrary. An unusually
sall number of carcinomas was found; .':x fact, considerably fewer wouls have been
expected, considering the large number cf Graves' disease treated by[surgery and found
tc have an occuﬁ carcinama. Such inciZental lesions might have beej expectec to grow
i left in and +311 treatment given. Tne difference between the dos§ receiveZ by the
Mzrshallese thyreids and those of Graves' disease is considerable iffindividuzls beyond
1C years of age are considered. Graves' disease patients probably x#ceive £,230 to
12,000 rads while the Marshallese recei.z=d less than 1,000, probably|nearer :l3. Fur-
thermore, the hyperplastic gland of Graves' disease is expected to b& far mcre sensitive
tc the radiation than the normal glands of the Marshallese.

Our animal experiments and the most_recent studies of others injrats see— to stron:
suggest that it is the smaller doses of 1311 that produce circumstarfes under which
neoplasms arise. Indeed the effects are sufficiently mild so that microscspic ar-
cnitectural distortion is recognized in animals most inclined to devplop necz_asms..

)




'I'he Zntribution ¢f the Studv of ‘che Margnz""sze in our ! ratory

e A v —

The Marsha’ese materials are of great importance to the study er this contrac:.
The fresh tisste when removeZd here by us is studied = ~rptly by methgds in use under
this contract. Although most of the neoplasms fsoung in the Marshallpse have been
benign, it is Izportant to note that a total of 6 czr=inamas have begn found. Two
of these had metastasized tc the regional cervical 1;=h nodes. Thef|radiated Marshall=::
thyroids ofter -ave many minute solid cellular or mixe: papillary angt follicular lesicn:
in addition to 2= much larger lesion which had drawn —imary attentich. Many of the
tiny lesions are occupying an area no larger than a iczen normal follicles just as is
seen in the ra:iated rat thyrcids.

At the tize of the last annual report we descrized a 21 year olHl Marshallese who
we had just operated for multiple benign adenamas. 3= was 6 months utero when his
mother was expcsed to fallout. The special studies ¢ that thyroid fissue showed the
bizarre nuclear forms recognized as evidence of radizcion effect. the time of
preparation of this report, we have just operated arc removed severd benign but

year.

The facter of long celay in the development of r&oplasms is
animals and me.. Our experience has shown that the —=ts do not devlop lesions unless
they are radiated when very young and 1/2 to 2/3 of —%e life span p§
Marshallese lesion did not develop for 9 years. Mar; of the early Jesions.came from
the atoll with the highest fallout (Rongelap). It w=s quite some ydars later that
lesions began appearing in people who were on the next nearest atol] (Alingnae) where
the dose had been samewhat less. While lesions were sppearing an tile nearer atolls,

no lesions, but in the most recent years, 8 individuz"s have been ope
cinomas found. These cbservations seem to emphasize <he risk of t

ated and 3 car-
low dose range.

Further s.pport for the concern for the low dose and long latept period is illu-
strated by the very considerable number of individusz.s coming to megfiical attenticn
for neoplasms =f the thyroid after irradiation to the head and neck} Relatively small
doses to shrinx lymphoid tissue and even smaller doses for acne seep implicated in our
experience arc that of others. We are screening a very considerable number of persons
referred because” of such known exposure.

The Part Played by TSH in Neoplasm Formaticn Z-‘ollcwiniml Radiaticon

Although each rat experiment has required almosz 2 gears laps¢ time, we have
succeeded in cttaining neoplasms in rat thyroids usi-z 11 alane With increasing
frequency. Thre yields have became (60%) sufficient’: good so that fthe model may now

" be used to test inhibiting and stimulating effects =. the inductiar] and growth of such
lesians.

For many years thyroid stimulating hormone (1) has theorectjcally been impli-
cated in the dsvelopment of thyroid tumors. First = the chronic gpplication of an
iodine deficient diet; then ty the chrenic use of gzirogenic subs§ances and finally
in recent years by radiciodine. Simply stated, the _ack of iodine [to make hormone,
the block of the synthesis of hormone or the damage - the cell mechanism for hor-
mone producticn may lead to a deficiency of thyroil -ormone and a atory increass
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in cutput =I TSH. The <irenic stimulating 22Zs27 of TSE o tne thyrofd Zoes sreodul-
hyperp.:.a.. and glandular - jper'cropny whicn .ltizstely leads T unconfrcelisd growth
of cells = zareas of the thyrcid. In the zast = vears at lsast twolgreouss of in-
vestigatcers (Lindsay and f=th) have suggestel —mzT there may Se & dopble m crianisr.
responsicZs Ior radiatien induced necplasms; ls.: that raiizzicn inithates T:.. neci.-.
and that T== promotes its gzrowth. The pr:u“:'_:; nvestizztcr Iirst nprec cellular
ixﬁem:ro - (increase in cell heights in scme =2 Zxanse's chicks that] had beern give:.

(p\.u: shed in 1948). This has been ctser.zz by many investigat
been cons:ZZered a manifes=tation of the stimui.s Zrom TSH, Sut assays
until recently, not been sufficiently sensitive =35 detect very sligh
TSH. We -zve learned fram owr own investigatizss in anima’s and the
others trz: necoplasms are croduced much more ::.-_‘.:L;tertly Ly surprisij
of 1311 recher than large cnes. We also know =-zt, if there is more
subtle evidence of histolcgic damage from 131I, <ne incidence of neo
creased. In studies gm:l-shed under this con=z:=t and former contra
that radizzion from 1

s since and r=.
or TSH have,
elevaticns ol

han the mo;t
asms is much zz-
s, we have shoa
11 caused intrinsic damaz= that might impair tie capacity for

cellular replication withcut seriously hamperi-z normone sroduztion. | Thus, tco mush.
damage might cause a rise in TSH to significant . detectatle levels fut the degree ::
darage precludes neoplasm Jdevelopment. The ne=z Zor a very sensitivg TSH assay was
obviocus in an experimental design to test the s.-tle erffects that TSH might have cn

necplasm Zavelopment.

Our ocllaborative studies with Dr. Robert Zcnard and Erockhaven]Naticmal Laborz=ir:
on the Msrshallese have prampted serious questizing of the TSH origin of necplasms -
these peczle. Nine years after the 1954 thermcmuclear bomb accident) the first thyrii:
neoplasm zppeared. When more Marshallese deve’-ped nodular goiters,|the gquestion wzs
raised concerning the efficacy of the prophylazZ: administration of thyroid hormone o _
to inhibiz the development of more neoplasms i~ <hese people. On the basis of a car-
sensus of opinicn, it was elected to give T,. =5 near as we can telf, T, tablets hz.z
been takex: rather well and T, serum levels (at Zirst PBIs) have beerg kept at a res-
pectable evel in most individuals. Mere recerrzly TSH levels in the] serum have beern
determinec. They have rarely been found elevatad. In spite of thege observaticns w=
continuecd to find new lesions on almost every =—ual examination of Jthese exposed pzizls
We have found a total of 6 carcinomas in 28 cperaticns. Adenomatouq change was founc
in all. The observaticns have prompted same s+=pticism as to whethgr TSH induced ns:-
plasms arc whether Tu administration inhibitec —hem. This has becone the basis for soo=
animal exoeriments in the past few years.

Radioirrrmaassay for TSE and its Applicaticn = the Study of Necpjasm Induction

|

tested the raci:z
according to T=
tsburgh and now
n the Marshalleszs
established anc Is
for icdinaticr.
eral groups testsZ

During the past year under this contract «= have instituted an
immmoassay (RIA) for rat TSH in our laboratcrs. This has been don
NIAMDD meThod with assistance of Dr. P. Reed _zrsen (formeriy of Pi
Peter Bremt Brigham Hospital, Boston), who has Zeen a collabcrator
work. Dx=ing the last few months we feel our zssay has beccme well
reliable. We are using the NIAMDD Rat TSH: I-I (potency 35 I.U./mg
and Rat TSH RP I-2 for standard. Our range = normal values in se
is from =3 to 800 ng/ml with a mean a{ 410 ng/==. Experimental ani
had been removed or destroyed with +941 range == high as 3,500 ng/

One vear ago when more than 100 animals w=re being sacrificed a series oI
radiated znimals (at 22 months), animals were -zesthet:.zec and exsahginated by direc:
heart puncture. The blocd was ce.ntr‘ifuged anZ <he serum frezen untgfil the RIA was
fally operaticnal in our laboratory InformsTZon was subsegquently fassembled r‘egar" “E
the preseice of microscopic neoplasms in the T=roid, rad‘dcse of 311 originally re-
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celved by each thyrcid and other cata. Freliminary gracrhs have just]been prepared

to relate the rad dose received by each animal to the level cf TSH af the time of

sacrifice. The dat=z on animals that had ceveloped necplasms have be¢n placed on one
graph, those that ral no necoplasrs are cn another (Illuswration attaghed). It would
appear that those animals with neoplasms had higher TSH lsvels. It
phasized that this Is only a very preliminary consideratizn. Dupli
these serum samples will be run to confirm these TSH levels. The re
types of tumors to the TSH levels, an attempt to weed cut The parafo
(medullary) tumors, that presumably have no relationshiz =2 radiati
To relate those lesions that appear malignant to TSH are ‘scme of the
be considered. (Other rat experiments dealing with the effects of T
in progress, see below.)

things that must
replacement are

A new group of weanling rats has been given 1311 2z a dose lev
about 60% thyroid neoplasms in the past. The initial greup numbere
controls. The detzils of preparation and observations cn these
plan described in the attached manuscripts. However, this group was
radiated with even —ore experimental data being acquirec =han in the
are individually anc permanently identified as in the past 2 series
<i‘§§r two years each.. Rather than measure the accumlaticn and disa;

I an enly 30 or <0 representative animals and from this calculat
life (which in the jast served as an estimate for all), the actual
quired individually on all animals. Although thyroid weights must
on the basis of V= 40 animals, these weights are quite wniform.
effective half lives known, the actual rad dose for each animal is
The animals of the sresent series are having several milliliters of
direct heart punct.re for TSH assays several times during the 2 wi
animals are regrouwed on the basis of the rad dose received by the
on the dose administered to the animal. One half of the radiated groups are receiving
Ty to test its inhibitory effect on neoplasm development. The effeqtiveness of the T,
therapy is being checked by the TSH assay. Thus far the survival of| the animals is
excellent. The results of the first TSH assays on these animals haje prompted us to
increase the amount of Tu supplement to be sure TSH was adequately pressed. The
experiment seems to hold pramise but the length of time and labor irfvolved constitutes
considerable risk with respect to survival of the animais and the pdssibility of over-

sites in the experimental design. The nortality from cardiac punctijre has beccme
negligible.

1 that has yieldec
450, including

Necplasms o the Thyroid Following X-Irradiation in Clinical]Subjects

With the recestt increase in publicity concerning the develo t of carcinama
of the thyroid in adults who had received x-irradiation to the tonsjls and thymus
when they were infants and children, and skin of head an< neck for pcne as adoles-
cents, there has been a large number of perscns came to e examined from a wide area.
It such persons have a proven history of exposure and have detec
had the opportunity to explore the thyroid. This has provided an
ticipate the findings and make plans for special study of any lesi
fact that our labcratory, supperted in a major way by this contra
in everyday operat—on and perscnnel particularly interested and e
activities makes It possible to take advantage of these cpportuniti
of individuals ca—=ng to our attention in the past year nas increa
Our pathologists ider the direction of Dr. John D. Reid have been
ested in our work and have given us special support in this clini

LY
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the probabilizy of lesicns of speciz. Iinterest Is ..nt..-_.,ated a r"anr 22 =31
is given in advance and with autcracdicgraphic technigues in operatior|, o= necessary
work cn the tissues can begin as sccrn as the tissue is renoved

Although we have been interesteZ in the primary malignant lesic
multicle minute lesicns and the frec.uency of the "atypical” small le
not yet declared their clinical or =Iizroscopic malignant potential h
special attention. A very important alinical consideration here is
thyroids that are at risk (including The Marshallese) should be tot

s f>=-.2, the
ions —nat have
ve T =an our
het.=r such
ly remcved.

Between 1956 and 1960 when the risk of carcinama cf the thyroid
tion to the head and neck became an Issue, we had available the reco
viduals who had received x-radiaticr. Detween 13839 and 1349 for tube
lymphadenitis. Of those that were _:Iving, sixty of these individual
examined for thyroid nodules. There were 12 found to have masses an
thyroid exploration. Three carcincces were found; the remaining w
mortem records here showed carcincme =f the thym‘... in another patieft nct ..,pe.rated
One of the several that was considereZ an "atypiczl adenoma" has rec Z I the last
year and now on reoperation shows mi—oscopic features of carcinoma.| Twc =< the patiern:
who originally were found ©© have masses have continued to refuse explora—-m cor a re-
cent reexamination by us. These obssrvations have not been publisheHi bez=_.se we have
hoped to complete the cbservaticns <. all of the group.
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The Kinetics of Various Treatment Doses of 1°1I (An Adde.ndim)

We have described in previous reparts our accumulation of data

toe changing
pgttern of 1311 jodinated amino aciZs and free iodide in the serum

d =22 and the
hypes—hyroidism.
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graphy Through the years we colleczed detailed data an over 75 Gr
patients following the treatment doses. These quantitative data we
B. Brill (Vanderbilt University) whc with his associates had been s
in models devised by Berson. These znalyses have then been related
‘the gland, the size of the dose given., the size of the dose lodged
finally the featwures of the clinica response that followed. We ha
to review and comment on two rough —=nuscripts prepared by Dr. Bril
esting results from these studies. .-;nswers to further questions ar
manuscmpts are being revised. It Zs hoped that some definitions
termining the appropm.ate dose of 13-I for given patients and for
outcame by making certain early cri—cal measurements. Dr. Brill t
drafts will soon be available for Sizther review.

The details of same of the mcre recent experimental results arg¢ con—=<ned in two
rzcently submitted manuscripts. Cc-oies are attached. The reader i§ enca~aged to
review them because much of their czmtent is not included in the pr¢gress meport.
Photocopies of the illustrations -=ve been used tut actual photogrdphs —= show detail
can be provided. Reprints will be =zvailable. :




= _moortance of These Studies

If the risk of nuclear zzzidents or military acticn is real I= <=

-——— wb

Suture,
1T seems that this area cf Iwvestigation is vital to our populati—

—-

mation on the effectivenesz =I crophylactic measures to thwart necr. develcoment
alter accidental exposure T: Iallout which contains radicicdines zcild] be very
valuable. '

The increasing use ¢ -°=I as a therapeutic agent raises sare _ndertainty.
Although it seems to be a =Z=d, proven and safe therapeutic proce=.xd, perhaps
this judgement is based cn = inadequate period of observation. Iincqg the Thyro-

toxicosis Follow-up Study w=s based on an average follow-up pericc =f
more study is needed. Most = the thyroid lesions produced by rz===t
growing lesions so that the -resence of a mass without apparent —owt
period is no assurance aga:—st malignancy. Reopening that study — 2
already studied for same ye=—s is important. However, tracing 4= 3
that study who had no palte=le masses at the time of treatment -uT 20
operated palpable mass at —m= close of the study is most importam=.

oW up patients
ividuals in

Fram the purely practiz==1 standpoint, it is important to a ——si
of the population who devel-7 thyrotoxicosis to have available a =-p
ther\agglthat does not ulti==tely lead to hypothyroidism and myxec=ma,
with I therapy. The tre=wment is so simple from the patient's st
forgets he was so treated (=~ for the first several years proves ==
thyroid supplement) and them. much later develops hypothyroidism ===
without the problem being rezognized. Many physicians who treat = pe]
dom see their patient again Secause they are well and there is & _-ng]lapse of time
before they need further a—Tantion.




