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o
scribed in Jxe ncre recent progre z reports. The observat;ons contin
man and animals. Previous reports have provided detailed description
In most of these areas we continue to assemble data as the Oppo T3
provide. The clinical data incliZz studies on the Marshallese whose 3
were caused by radiciocdines fram —he thermonuclear bamb fallout.

rt

- —ary effects

The areas of study which we rzve discussed in considerable detaiJL I=. previous
reports and continue to be investizated are as follows:®

Variations in clinical responsivernzss to 1311 therapy for Graves' disat‘asa.
The detailed collection ¢ radidtion effects continue cn highJ, selected co-
operative patients.

The appearance of significant amc'=its of mono (M) and duodotyroiﬂe C:2) and a
rise in iodide in the c:.mulatlc. 'ollowz.ng therapeutic doses of
Appearance of M and D, Iz followed by thyroid failure w:.th:: z very few
menths.

The failure of llgh‘cly radiated toyroid cells to hypertrophy when stif:_ated by
giving go:Ltrogem.c substances.
In animals increase in cell height may occur through the acti
lease but the gland does ot increase in size (weight) becaus
for cell miltiplication is 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

. of TSH re-

<he capacity

3 —ose cells

= reduction

=oe of neoplasms.

The actual buildup in the amount =f INA in the nucleus of radiated
during the interphase but the failire 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

~—id cells

. The result
- animal and man.

on clinical

§; —=arge dose of
——insic nuclear
=-h damages the

We lnow fram previocus animal experiments and suspect fram cbservati
subjects that there is a differerce between the effect of a relativ
1317 vhich causes both impairment to the synthesis of thyroxine and
damage (that precludes subsequernt cell division) and the small dose
nucleus but does not sericusly irpair thyroxine production.

'I‘he problem is to determne these respective doses.

There is a dose level of 311 ir man that results in a latent fa.lluzﬁ =< the thyroid

lang after all of the isotope is gone (years).
This seems to be attribucable to intrinsic nuclear damage whijz= does not de-
stroy the cell nor its hcrwone production but does result infth= intrinsic
damage which is ultimatel’y lethal when mitosis is attempted.

Following a modest dose of 1311 5 rats and a latent pericd during wj-ch no cells can
be shown to be synthesizing DNA Zram thymidine, a surge of many cell} synthesizing DNA

has been found.
Since the relative number of cells incorporating thymidine e%-e:\s the controls,
the surge of attempted proliferz—ive activity may have a special meaf:=z. The question
is whether a relative physiologizal failure of thyroxme output actif:z +through a TSH

mechanism is respansible for such a surge.
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"In owr laboratory we ~ave & -nique balance of Zetzlled studis
subjects <reated with +°+-I and sZmultanecus studies ¢n The long <t
1311 cn thyroids of rats, carticolarly the formaticn
the wecrk on radiation effect z=zried out under <hi

Yy

~
-

neoplasms.

=
-
—

eIt

s contract, the -rij

- cliniesal
=ZSects of
¥ addition tc
-:zal investi-

.

gator: has been an active '_:ar:i:ipantl;ﬂ the Cooperative Thyrotcxicgsis fcllow-up
Study < 19,000 patients Treatec with I in 26 centers. The prcieg: was prematurel.
terminzted but it is now <nown That the interval for the develoomesr;t ]z neoplasms ::

= ——n
-

much lcnger than was provided The recpening of
The principal investigatcr has >een a participant in the studies cIf
bomb casualties (whose crimary Insult was from radicicdines).
operating the individuals ané zzrrying out the laboratdry studies
moved.
children for goiter in the fal out area, a study conc
pertaining to radiation,
last manuscript has just
have contributed greatly
outuncer this contract.

ne
~
-

T
-

een s:tmitted‘for publicaticon).

The laboratory and perscro=l that are supported mainly under T:gs ERDA contract
are a part of Cleveland Metrcoc_itan General Hospital and Case Westg—: Reserve Uni-
sity. This laboratcry is responsible for all diagnostic and thed

Xgﬂl in thyroid disease at Cle.eland Metropolitan General Hospital.
the routine work and many of The special radiociodine studies are

The principal investigatcr is z surgeon and because of research int
all medical or surgical thyroiZ problems in this hospital.
tunity to select fram a large ospital population any patient for
a radiation effect is to be produced with 1311.

conditiaons and with precise sreparation so that the most pertinent
ing radiation effect can be ctzained from the tissue removed.

Radiation Effects of Therapeu—c Doses of 1311 in the Thyroid in CZ|

Study is T
He nz§

He has been one cf the =cnsultants screening the southern Uz
ed without :
tut yIielding other scientific data on thyrec
These cc]
o the experimental cbjectives. and designs

When an operaticn
necessary, this also provides =1 cppartunity to procure thyroid tis;
J=formation concern-

=ntly needed.
4ne Marshallese
Seen the surges:
e tissue re-

£~ and Nevada
sitive findings
= disease (the

[ =teral studies
F-r work carriec

oeutic use oI

All costs for

—-ed by the hostizal
~as5ts, consults =n

==ial study in whon
the thyroid is
> under speciai

This pr; ~Zdes a unique copor

MR
wil,

[—ical Subjects

Byperthyroidism

Serial observations contiue on selected patients whom we are
doses of 1311 for hyperthyrciZism. The uptake of 131I by the thyre
day by day from the gland ané =—he amount of radicactivity circulatd
as well as the loss of the isctope in the wrine for 3 days are
ment dose is given to get a be—ter idea of the kinetics of the

—eating with large
=, its disappearanc
-= for several weeks

follpeed after the treat
t dose of +°41
This is ultimately related tc Tthe changes that take place in the cifmical picture ard

the degree of recovery fram myperthyroidism. These observations ar
information fram which the actzal rad dose delivered to the thyrc]

Some patients develcp hyocthyroidism very rapidly in spite of

= providing better
=~ can be calculatec.

—e fact that the

dose of radiation per estimat=Z gram of gland was thought to be ag
the patient slowly to a euth,rzid state. Other patients seem rela
by what was calculated tc be = effective dose. Multiple doses mz]
of these patients. En such c=ses, the serial studies have been re
the behavior of the +3!I the s=cond time campares with the first,
is scme but not enough radiati-n effect. As has been pcinted out
some of these data collected I the past represent some of the mos)
on individual patients availz=le. In additicn to encrmous amounts
collected over several months on each patient, there is in progres
up of physiological function == the gland. The conly way to judge
. N

——priate to bring
“vely uneffectec

Se required in scme
=3ted to see how
=pecially if there

¥ previous reporss,

~omplete observati:
-Z chemical data
<he long term fcllc

= possible outcome



oI radioiodine therapy 1: to know trecisely the ras Jose that was refeive:z
gland. The important Z.sstion is whether there is a just aszz.ztz dpse cf
wrich will bring a hyper=zhyroid patient to a eutnyrcld stats withou :
aevo.Lopmg hypothyroxa..._ The cther .iuesuo—x i1s wnether ar. r.zceg
~*+I 1s mere inclined t:= lead to necplasm forretian.

In a few cases, rniszclogic sarcles of the gland have Zezowe av
surgery was indicated =wing to the appearance of a mass or zersist
idism that required —=eatment. The procurement of tissue iz orov
ity to study the effzzts of the radiation in various area:s =7 the
raiicgraphy.

ilacl=s >ecause
e of Ijperthy-

glang -y auto-

Thus, we continue T= follow cwr radiciodine therapy caszz dlll%em:l Y Wwith re-

peated examinations tc ook for the development of masses anZ o redppraise thyroid
functian.

The Prot”zm of Selecting the Right Dose of _ Zor the

1z2-
Treatment of Graves' Disease
An important variztle in trying to anticipate and estiz=cz the] effectiveness of

a dose of +311 is the s=ructural character of the particular zland
radiated. This is prctably as important as the weight or siz= of
all of the volume may =iot be attributable to thyroid cells - =isto
roids of Graves' diseass may be quite variable. The gland ==\
trated with lymphocytes, in which case, it will be very fir— =nd
A considerable part of Its volume may be blood and as a res.: it
compressible and have = bruit. The gland may be .involuted with a
volume occupied by ccl’=id. Such a gland is rather firm, buz not s firm as when ex-
tensively infiltrated with lympocytes. This gland often feels ra pectly. The
very hyperplastic glarc with few lymphocytes or oolloid is cmposed of relatively more
cells. Such a gland is quite vascular. The history is of smort dfration. This type
of gland usually occwxs in younger individuals. We believe These Jntrinsic character-
istics of the gland << Graves' disease play a major part i the effectiveness of the
radiatiocn. The greater the space occupied by lymphocytes, 2=_loid} or ccnnective
tissue the more ionizs—icn is spent in these structures rat=r t in the cells that
produce hormone. Such characteristics can anly be inferred Z—Tom ajknowledge of the
pathology as it relates to the features of t&s physical exa—i=matiop. Unfcrtunately a
biopsy of a large number of thyroids before 11 therapy is =ven not justlfla.ble
However, any physician or surgeon who devotes a great deal < his fime tc e.xann.ru.ng
thyroids, judges and records the character of the gland at ;l'xsical examination and the
perscnally reviews the histology on each gland that is oper=za2d shpuld be able to cor-
relate the findings with reascnable accuracy. Information = the mbabmafrug charac
ter of the gland, alcrz with kinetic data on the behavior cZ the ¢pse ¢ “°71 in a
given individual shoulZ help unravel the explanation as tc <y thg dose cf 13171 pro-
duces prampt hypothyrciiism in some patients and is relativs_y indffective in others.
In a similar manner t-= surgeon Whc records his estimate ¢ <he wgight of a thyroid ir
Graves' disease fram -Zs preoperative physical examination =.2 thdn sees and weighs tr
amount of tissue he reoves and fram that estimates the amo==t of ftissue that remains
has performed a unique control on his preoperative estimate. Wit} e 3 -ance he can
refine his judgement zZ thyroid weights for those to be trezzad wjth z

t is to be ir-
e gland because
gically the thy-
ensively infil-
bery cn examinatior
i1l be very soft,




ur datz ccllected con these features on ail zé&Tiants Treated with I zre Deing
asszmzled on index cards so that many ¢ tnese ccocnsicderaticns can be efplorel In the
lizmT of Eh' thorougnly studied clinical result. 27 a more frecise esfimate =I the
ipze of -

needed can be achieved in ezzh patient, .then pernaps therg can e -ore
ccrrect doses given, fewer early cevelcmments cf hypethyrcidism cccurrfng anc
n=Tznces ci repeated treatments >elng recuired.

The Develcpment of Necclasms =7 <he Thvroid in Animals and “L.n

At leastwo circumstances may have = lmportant tearing on the depelopment of
neczlasms following 1311, One ccncerms the damage to the cell which rpsults Im im-
ce_rment to the manufacture and cutput ¢ thyroid hormone, resulting ih a sec.-lary
stimulus to the gland. The other cencerms the intrinsic nuclear damage that results
in Impairment, 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 survive for long periocs with
cr-v mild impairment of function. If the development cI benign or ignant nscplasms
is Zependent on chronic TSH stimulaticn <hen prolcngec mild hypothyrojdism shc-_d be

ar. important pramoting factor. On the cther hand, if the cellular e 1s sz de-
vastating as to cause severe hypothyroicdism then that same damage would be sc —ippling
as t© hinder the development of a new growth which is dependent on cejl divisizn.

tion in the rats
on. The lengthy
thorough annual
ars anc' necplasms
yroid ic the

As 1s pointed out in two accampanying manuscripts, neoplasm f
recuires an interval of 14 to 18 months Zram the time of the irradiat
inzterval 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.
ciildren 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 develcped
cperated. To date 6 carcinomas have been removed from 30 individual
3 Zrom an atoll with extremely low expesure. Since this is a popula
ever develops thyroid nodules, the relazonship to the radiation wni
radioiodines is most impressive.

were exposed under
plasms and been
from several atol_:
ion which seldam
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
s==11 number of carcinomas was found; in 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 incidantal lesions might have beej expectec to grow
if left in and 311 treatment given. Tne difference between the dos§ receiveZ by the
Mzrshallese thyrcids and those of Graves' disease is considerable iffindividuzls beyonc
12 years of age are considered. Graves' disease patients probably r%ceive £,230 to
12,000 rads while the Marshallese recei.zd less than 1,000, probablyfnearer :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.

Qur animal expemme.m:s and the mosT recen‘t studies of others injrats see— to strong
suggest that it is the smaller doses ol 1317 that produce circumstanfes under which
neoplasms arise. Indeed the effects are sufficiently mild so that microssspic ar-
citectural distortion is recognized in animals most inclined to devplop necz_asms..

)




ratory

The Marsh

this contract. Although most of the neoplasms fc

of these had metastasized tc the regional cervical 1;=—h nodes.
thyroids oftern -ave many minute solid cellular or mixeZ papillary
in addition to = much larger lesion which had drawn
tiny lesions are occupying an area no larger than a
seen in the raZiated rat thyrcids.

- m——
P — N

At the tioe of the last annual report we descr
mother was expcsed to fallout. The special studies cZ
bizarre nuclear forms recognized as evidence of radizcion effect.
preparation of this report, we have just operated arni removed seve
atypical adencces from the thyroid of his mother winc —ad developed
ywl

The factcr of long aelay in the development of —éoplasms is
animals and ms:.
Marshallese lesicn did not develop for 9 years. Mary

the atoll with the highest fallout (Rongelap). It was
lesions began appearing in people who were on the next
the dose had been scmewhat less. While lesions were sgpearing an

no lesions, but in the most recent years, 8 individuz"s have been ope

cinomas found. These observations seem to emphasize “he risk of t

Further sipport for the concern for the low dose and long lat

strated by the very considerable number of individus.s coming to megli

experience arc that of others. We are screening a very conside
referred because” of such known exposure.

The Part Played by TSH in Neoplasm Formaticn Zollowin

=__ese materials are of great importance to the study
The fresh tissue when removeZ here by us is studied = rrptly by methq

——Imary attentigh. _
Zczen normal folficles just as 1is

a 21 year olf
we had just operated for multiple benign adenamas. == was 6 months §

er this contrac:.
bds 1n use under

= foun in the Marshallfse have been
benign, it is Izportant to note that a total of 6 czrcinamas have beg

found. Two

Thelradiated Marshal . z:-

i follicular lesicr.:
Many of the

Marshallese who
utero when his

that thyroid fkissue showed the

the time of
. benign but
Bsses in the last

phasized in both

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 =% l.Lfe span ps

(Alingnae) where
ated and 3 car-
low dose range.

it pericd is illu-
cal attention

g 1317 Radiation

Although each rat experiment has requ:.red almosT
succeeded in cttaining neoplasms in rat thyroids usi=z
frequency. The yields have became (60%) sufficient’:

" be used to test inhibiting and stimulating effects
lesians.

11 alone
good so that
the inductiarn

——

~b -

For many years thyroid stimulating hormone (1% has theorect
cated in the dsvelopment of thyrold tumors. First = the chronic
jiodine deficient diet; then ty the chronic use of gzitrogenic subs
in recent years by rad:.omdme Simply stated, the _ack of iodine
the block of the synthesis of hormone or the damage -Z the cell
mone producticn may lead to a deficiency of thyroid -ormone and a

2 %ears laps .

e model may now
and growth of sucn

cally been impli-
pplication of an
ces and finally
to make hormone,
mechanism for hor-

mpensatory increass




in output =I TSH. The chrenic stimulating =iZfz-% £ TZE o tne thyrold Soes orouul-

s e

hyperplasZz and glandular ~ypertropny whichn izizstely leazds <¢ unconfrcl_zd gSrowth
of cells = areas of the thyrcid. In the zast f=w vears at lsast twolgreuss of in-
vestigatcrs (Lindsay and Ixrth) have suggestel —-zT there Tay -¢ & dopble mechanisn
responsitl:s for radiaticn induced necplasms; ls.: that radizztizn initfates =i, neci_-.
and that 7= cromotes its growth. The princizz’ investizztcr Zirst nptec cellalar
i}ggem:m;:— (increase in celil heights in scme =Z Zxkanse's chizks that] had beern zivern

s since and ra.
or T have,
elevaticns orf
ublicaticns ::
gly small dos=:
han the most
asms is much Z=-

I (pucizshed in 1948). This has been ciser.z- -y many investigat
been cons:Zered a manifestation of the stimulis Zram TSE, -ut assays
until recently, not been sufficiently sensitive <o detect very sligh
TSH. We rzve learned fram owr own investigatiz—s in anima’s and the
others trz: necoplasms are groduced much more ccrsistently Ly sSurprisi
of 1311 rether than large cnes. We also know =mzt, if there is more
subtle evidence of histolcgic damage from 131z, —me incidence of neo
creased. In studies gublished under this conzc-t and former contradts, we have show
that radizcion fram 3311 caused intrinsic damasz that might imsair tile capacity for
cellular replication withcut seriously hamperi-z normone sroduztion. | Thus, tco much
damage mignt cause a rise in TSH to significanz s detectable levels Jut the degree :°
damage precludes neoplasm development. The ne=Z Zor a very sensitivgd TSH assay was
obvious in an experimental design to test the s -tle erffascts that TS might have cn
necoplasm Zavelopment.

Owr ocllaborative studies with Dr. Robert Zznard and Froakhaven|Naticmal Laborzzor:
on the M=rshallese have prampted serious questiziing of the TSH orig)n of necplasms I-.
these pectle. Nine years after the 1954 thermcruclear bamb a:cident; the first thyrci:
neoplasm sppeared. When more Marshallese devel-ped nodular goiters,|the question wes
raised cancerning the efficacy of the prophyla=i= administration of fhyroid hormone 7 _
to inhibit the development of more neoplasms I these people. On thf basis of a car-
sensus of opinicn, it was elected to give T,. =S near as we can tell, T, tablets hz.z
been takex: rather well and T, serum levels (at Zirst PBIs) have beenj kept at a res-
pectable Zevel in most individuals. More receszly TSH levels in the] serum have besn
determinec. They have rarely been found elevat=d. In spite of thegpe observatiocns w=
continuec to find new lesions an almost every =wal examination of Jthese exposed pzii_ =
We have found a total of 6 carcinomas in 28 cperations. Adenomatouq change was four
in all. The observations have prompted same s«=pticism as to whethgr TSH induced nsc-
plasms &< whether T, administration inhibited Them. This has becone the basis for soo=
animal exoeriments in the past few years.

Radioizrrmoassay for TSH and its Applicaticn =c the Studv of Neopjasm Induction

During the past year under this contract == have instituted ang tested the radiz-
immmoassay (RIA) for rat TSH in our laboratcr-. This has teen dong¢ according to To=
NIAMDD method with assistance of Dr. P. Reed _zrsen (formeriy of Piftsburgh and now
Peter Bremt Brigham Hospital, Boston), who h&s “een a collabcrator ¢n the Marshalless
work. Dx=ing the last few months we feel our zssay has beccme well]established anc s

reliable. We are using the NIAMDD Rat TSH: I-I (potency 35 I.U./mg) for iodinaticr.
and Rat TSH RP I-2 for standard. Our range - normal values in seperal groups test=:
is from <5 to 800 ng/ml with a neanlc_;i{ 410 ng'=—. Experimental anijpals whose thyrc.Zs

had been removed or destroyed with I range == high as 3,300 ng/

One vear ago when more than 100 animals w=re being sacrificed a series &I
radiatec znimals (at 22 months), animals were zesthetized and ex
heart puncture. The blood was centrifuged anZ <he serum freozen untf
fally operaticnal in our laborateory. Informsticon was subseguently

ssembled regarc--:
the presewe of microscopic neoplasms in the Toroid, rad‘dcse of

3l1 originally o=-
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ceived by each thyrcid and other cata. Preliminary grachs have just|been prepared

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

sacrifice. The datz an animals that had ceveloped necplasms have be¢n placed on one
graph, those that ral no neoplaams are cn ancther (Illustration attaghed). It would
appear that those animals with neoplasms had higher T3H Zsvels. 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 relationship =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 mst
replacement are

A new group of weanling rats has been given 1317 iz a dose lev
about 60% thyroid neoplasms in the past. The initial grcup 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
%Er two years each.. Rather than measure the accumlaticn and disa

I an only 30 or <0 representative animals and from this calculat
life (which in the Fast served as an estimate for all), the actual
quired individually on all animals. Although thyroid weights must
on the basis of LV 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 punctre for TSH assays several times during the 2 w
animals are regroused 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 inhiditory 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 T, supplement to be sure TSH was adequately pressed. The
experiment seems to hold promise but the length of time and labor irvolved 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

Neoplasms of the Thyroid Following X-Irradiation in ClinicallSubjects

t of carcincma
of the thyroid in adults who had received x~irradiation to the tonsfls and thymus
when they were infzmts and children, and skin of head anc neck for pcne as adoles-
cents, there has been a large numberof persons came to Se examined] from a wide area.
e lesions we have
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 T possible to take advantage of these cpportuniti
of individuals ca—=ng to our attention in the past year nas increa
Our pathologists i=ider the direction of Dr. John D. Reid have been
ested in our work and have given us special support in this clini

4
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<he pmoam--. vy of lesicns of speciz. Interest 1s _.nt---,ared a tﬂanr o5 =3lg
is given in advance and with autcralicgrapnic tecmnigues in operatior], ths necessary
work cn the tissues can begin as sccrn as the tissue is regoved

Although we have been interestel in the primary malignant lesicrfs fo=.Z, the
multiple minute lesicns and the frec.ency of the "atypical” small ledions —-at have
not yet declared their clinical or —:izroscopic malignant potential hqve ——=mn our
special attentian. A very importart clinical consideration here is dhetn=r such
thyroids that are at risk (including The Marshallese) should be totajly removed.

Between 1956 and 1960 when the risk of carcinama cf the thyroid|fol_—wing radia-
tion to the head and neck became an Zssue, we had available the recofds zZ 200 indi-
viduals who had received x-radiaticr. between 1939 and 1949 for tuberqulou:z czervical
lymphadenitis. Of those that were _Iving, sixty of these individual§ were wraced and
examined for thyroid nodules. 'I'herc were 12 found to have masses angd 10 —ijerwent
thyroid exploration. Three carcincces were found; the remaining w adecomas.  Post-
mortem reccrds here showed carcincme =f the thyro,... in another patieft nct .aperated

One of the several that was consideresZ an "atvplc..l 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 or a re-
cent reexamination by us. These obssrvations have not been publishef bez=z_.se we have

hoped to complete the cbservaticns <. all of the group.

The Kinetics of Various Treatment Doses of 1°1I (An Addendhm)

We have described in previous reparts our accumulation of data tw= changing
pattern of 1311 jodinated amino acizs and free iodide in the serum ghd w=ne and the
disappearance of 1311 fram the thyrcid following treatment doses fo  hypes—hyroidism.
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graphy. Through the years we collected detailed data cn 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 givern., the size of the dose lodged

finally the featwres of the clinica” response that followed. We ha
to review and camment on two rough —=nuscripts prepared by Dr. Bril
esting results from these studies. .-;nswers to further questions ar
manuscmp‘cs are being revised. It Is hoped that some definitions
termining the appropm.ate dose of 13-I for given patients and for
outcame by making certain early crit=cal measurements. Dr. Brill t
drafts will soon be available for Zizther review.

The details of same of the mcre recent experimental results ar¢ con=Ined in two
recently submitted manuscripts. Cccies are attached. The reader i§ enco~aged to
review them because much of their ccmtent is not included in the p sz e

Photocopies of the illustrations -=ve been used tut actual photogrdphs = show detail
can be provided. Reprints will be =z.ailable. :




.= _moortance of These Studies

If the risk of nuclezr zzzidents or military action is real Iz <

-— -

it seems that this area cf Izvestigation is vital to our populati—:.

matiocn on the effectiveness =I crophylactic measures to thwart nec—. develcpment
after accidental expesure Tt Zallout which contains radicicdines z=:1d] be very
valuable. '

The increasing use ¢ -°-I as a therapeutic agent raises sare _ndertainty.
Although it seems to be a —I=d, proven and safe therapeutic proce=x+d, perhaps
this judgeme.nt is based cn = ;nadequate period of observation. Iinc the Thyro-
toxicosis E‘ollow—up Study w=s based on an average follow-up pericc =f y 8 years,
more study is needed. Most = the thyroid lesions produced by rzZ==tijbn are slow

growing lesicns so that the :resence of a mass without apparent =—owtl] for scme
period i1s no assurance aga st mal:.gnancy. Reopening that study — Iqllow up patients
already studied for some ye=—s is important. However, tracing 43~ Individuals in
that study who had no palgetZe masses at the time of treatment - pogsessed an un-
operated palpable mass at —= close of the study is most importa—=.

From the purely practiz=1 standpoint, it is important to a ——siderable segment
of the population who devel-s thyrotoxicosis to have available a ==pjJe method of
ragg that does not ult::a:ely lead to hypothyroidism and myxec==a,|as J:.s now the case
I therapy. The tre=—ment is so simple from the patient's stagdpoint that he
forgets he was so ueated (=~ for the first several years proves == dfes not need
thyroid supplement) and them. much later develops hypothyroidism == bgcames helpless
without the problem being r=cognized. Many physicians who treat =:pe yroidism sel-
dom see their patient agai- because they are well and there is & Z-=ng| 1apse of time
before they need further aT-antion.




