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SUBJch: Proposed amendment to the Radiological Health appropriations for
Fiscal Year 1967

ttached is a summary of justification and study plans in support of -
an amendment to the Division of Radiological Health Fiscal Year 1967
appropriation to provide support for expanded investigations into the
etiology of thyroid tumors. The reports of the Panel of Experts on
Thyroid Diseases and the ad hoc statistical committee both establish
the need for extensive and intensive studies to clarify the signifi-
cance oi radiation in thyroid tumorigenesis.

The proposed amendment for Fiscal Year 1967 requests a total increase
in funds of $1,200,000, of which $800,000 will be allocated to Human
Population Studies, $200,000 to supportive Radiobiological investi-
gations, and $200,000 to environmental studies.

Carrying out the expanded program will entail cooperative efforts be-
tween elements within the Public Health Service as well as with other
" Federal and State agencies. We anticipate that the studies will re-
quire assistance from the Division of Chronic Diseases, National
Institutes of Health; National Office of Vital Statistics; Epidemic
Intelligence Service, Communicable Disease Center; several state
health departments; and the Atomic Energy Commission, in orcer to
focus on the most significant problems being posed by the preliminary
investigations in Fiscal Year 1966. Provision is also allowed for '
cooperative arrangements with medical centers and laboratories for
diagnostic and therapeutic follow-up of children in whom thyroid ' -
lesions are detected. ’

It is requested that this amendment be approved and forwarded to the
Department with a recommc.dation that it be suomitted to the Bureau
of the Budget. The Division has taken the first step in planning

for expansion of our thyroid studies by considering some reallocation
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of Fiscal Year 1966 recnirces to this program in order to have a
reasonable planning pha.i:. We arc curreatly devoting $286,000 and
12 positions in this arca. We pluu o reallocabe $100,000 and four
positions to our current efforts. Thc rcallocation will be possible
due to savings currently being a:complished through more prudent
management of expenditures for travel, communications and equipment.

Harry G. Hanson
Assistant Surgeon General

Enclosures




DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

Public Health Service

1967 1967
Budget Original Revised 1967
Page Heading Estimate Estimate Increase
Radiological Health
2. Research, training and $21,907,000 $23,107,000 $1,200,000

fecnnical services
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Casc2i0 300« 101 : Radiological Health

Program and Financing (in thousands of dollars)

; Idcutification cudo . 19 67 18 67 10 67

_' 09- 20~0331-0-~1- 651 actual estimate estimats

i Criginal Revised

i Program by activities: Estimate Estimate Increase

: 1. Grants

5 (a) Research +vvevevenvenn.... 2,571 2,571 -

j (b) Training .oeveeeveennen... 3,000 3,000 S

f (c) State program development. 3,000 3,000 ————

i 2. Research, training and

; technical services ........... 13,336 14,536 1,200

§ Total program costs, fundedl/. 21,907 23,107 1,200

f Change in selected resourcesg/.... -——— m—m—— | ee=a

i 10 Total obligations.............. 21,507 23,107 1,200

i Financing

| New obligational authority 21,907 23,107 1,200
(La0n0 cast: 2\1.6) {Mono casi: §) (Mono cast: 8) . (Mono enst: 4.&) .
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:' FINANCING AND EXPENDITURES (n thousands of dollars)
. Ideatification cudo mm.ér-? — N 67 o 67
actual estimato estimate
Z Original ~— Kevised
i New oblizationai authority: Estimate Estimate Increase
; Current authorization: :
140 ADPropriation....iccecceceeecaeneen e e eeencen. 21,907 23,107 1,200
4] Transferred to (= )emmreeeeeemeacaecee e meeeeeeaeneeaeaenns
42 Transferred from. ... oeeeeeeeeeeeeeeeaaaneann.
. 43 Appropriation (adjusted). . . oo 21,907 23,107 4,200

47 Authorization to spend public debt receipts....._._..._..

.;' 49  Contract authorization.....ovoeoeeeeeeveemeeeaeens oo,

= 50 Reappropriation . oooo oo eee e ee oo e e i

:T. § Permanent authorization: ‘

= FO00  ADDrOpriation.......coceeiecioieeacesesareneaaneeaaneennea

I :

S;; 67  Authorization to spend public debt receipts......... -

:‘-‘: : 69 Contract authorization. .........ooooeeiiiiiicieeeee,

s Relation of obligations to expenditures:
| 10 Total obligations..——.._——.—rrrroooemoeeoooeeeeeeen 21,907 23,107 1,200
70 Receipts and other offsets (items 11=17)oceemooeconn.-.
71 Obligations affecting expenditures o oeeeenveceneere.. 21,907 ?3, 107 1,200
72 Obligated balance, start of year .oeeeeeeeeomaeeeeaee. } 7,952 7,952 ==
: |
73 Obligated balance transferred....oooooeeemmennenr.. I '
74 Obligated balance, end of year (=) coeeoeeere.. -8,468 " -8,504 -36
77 Adjustments in expired 8CCOUNES..cueemeeeeroommmecaaeaaeen
90  Expenditures.oeeoeeeeeeeeeeeseneneeeceececceeeee e mceeeee 21,301 ‘ 22,555 1,16k

2
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DEPARTMENT O HIinLTH, EDUCALICH, AND WalsArw
PUBLIC EEAITH SERVICE

3200-101 Radiologica.‘l. Health “

Program and Financing (in ‘thousands of dollars)--continued

.

- S

)

Identificatlion coda - 19 67 19 67 bt 67
09, 20= 0331_ O=l- 651 octual cstimoate estimate
- Original Revised
- Estimate Estimate Increase

1/ Incluées capital outlay as follows:| Original estimate, $605 thousand;
Revised estimate, $780 thousand; Increase, $175 thousand.

g/ Select resources as of June 30 are as follows: Unpaid, undelivergd orders
Original estimate, $2,642 thousand; |Revised estimate $2,678 thousand;
Increase $36 thousand. .

§ (Mone casii 31.8) (Mono cast: §) (Mono cast: 8) . (dfouo sast: 31.9)
t



T DEP TMENT OF EEALTH, EDUCATION, ANT 'ELFARE

PUBLIC HEALTH SERVICE
Radioclogical Health

C3JECT CLAS

I g
(S 1) l\u\ -

TION (in thousands of dollars)

i

i

IdontiScation code ’ 1967 1 67 1007
09-20~0331-0-1-651 sctual. sstimate esizzate
' Original Revised
Personncl compensation: Estimate Estimate Increase
' 1Ll Permaneat positions 5,829 6,008 179
113 Positions OuACT than permanent 177 195 18 ’
115 Gther personnel compensation Lo TS 6
' Total personnel compensation 6,046 6,249 203
120 Personnel Lenelits 968 ,0Lll Le
13.0 Senefits for former personnel
210 Travel an transportation ¢f personS..eeneene oo oo 532 607 75
220 Transportation of f things 135 150 15
23.0 Rent, communications, and utilities 650 650 -
240 Printing and reproduction i 146 5
| 251 Other services 45 596 150
25.1  Project contracts-- 2,495 2,865 370
§ 25.2  Services of other agencies .o 108 188 80
§ §25.3  Paymenc w0 "'Bureau of State Services
managemeant fund"’ 520 550 30
,‘ 25.3 Payment to “'Narional instizutes of
; Health managemeat fund eeeennne. . 29 29 - =
25.0 Supplies and materiais oo 658 709 51
i j
i31.0 Eguipmenc l 605 780 175
: i
32.0 Lands and structures - _.g 2 2 -
i 41.0 Graats, sudsidies, and contributions.. 8,571 8,571 -
)'r2 C.Insurance claims and indemnities 1 1 --
|90 Total obligations 21,907 23,107

1,200
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i Radiological Health

PERSCNNEL SUMMARY

:: Identification cods

1067 1067 1667 -
09_20_0331_0_1_651 sctual estizate estimate
i - . Original Revised
5Tota1 number of permaneant positions ' ’ Est%mate _ﬁ_s_‘@:ima‘te _Ig_c_r_e;gﬁg
g p p ------------------ ’ O 635 27
Fuli-time equivalent of ocher positions ............... ! 23 . 26 3
fAvcrage aumber of all employees woeeeeneneo .. / 777 800 23

i . . i
i Employees in permaneat positions, end of year !'

fEmpKOyecs in other positions, ead of year ........ |
: |
ﬁAvcrage GS grade . eemeente—eaan e eenas |
Average GS salary . ceememaeorenteaeennnns !

! Average salary of ungraded positions ................. ;




Radiological Health

New Positions Regues

ted in Fiseal

Year 1957 Amendment

dcsearcn, training andg technical services

Cormissioned Officers

d

idamiologist

) Physicians

) Pharmacologist

Statistician (Swpervisory)
Veterinary Pathologist
Chnexist - Organic Analytical
Chemist - Analytical
Lngineer-Chemiss

N ome - o T N
(2) Biological Ieb. Techns.
(2) Ziological Lad. Tectns. (Cyv.)

Nurse
Field Assistant
(3) Lavoratory Asst.
2 Secretary-stenographers
2) Clerks (Statistvical)
Animal Caretaker

Total new positions

The Bureau of *he 3udzet has eslavlished a ceiling Tor
1 S ©

-

N

1566, It is reque
increased by 2 00s
DPosition and 1 new (S-16
ompetence will be vital

c
described in this amendment.

itions to

au cei
cover Tiac cbove reguest for 1
Dosition. Hizh level scien ific and management

To the success™ul

Annual
CGrade Salg;z
Director $ 13,039
Senior 3,928
Senior 59,640
Senior 8,928
Gs-16 19,619
GS-14 1L,680
G3-13 12,510
Gs-12 10,619
GsS-21 8,561
GS-7 12,538
CS-7 2,538
CS-7 6,269
G3-7 8,269
GS-7 - 18,807
GsS-56 11, Lok
Gs-Lk E,zfe
G3-3 :, 149
— —=
a7 $238,180

the Bureau of .
ivions at GS-14 and above for -
ag for these grades be

rew GS-1L4

implementation of the Program

6\



ADICLOGICAL HEALTH JUSTIFICATION

BACKGROUND

The rublic Health Service has been conducting off-site operations
since 1955 to assess the p0951owc nazaras which may be associated with
nuclear testing in Nevada within the arce exteadlng 200-300 miles from
the Nuclear Test Site. The Division of Radiclogical Health has also
carried out an extensive nationwide environmental surveillance progzgraz.
daition, the Division has directed a major share of its research
efforts Uo blological effects of radiation particularly the radio-
ntiums and the radioiodines.

The August 1963 hearings of the Joint Committee on Atomic mnergy,
ongress of the United States, resulted in renewed interest concerning
he guestion of possible “ngury $Oo regide t° in proximity to the Nevada
¢ Site as a result o; falliout from weagpons tests in Nevada. The
geon Generel stated in a press releagg dated August 23, 1963, that
e Public Health Service was intensifying its studies relevant to
ais guestion. Thls program has included epidemiological studies of
selected causes of moroidity and mortality potentially related to
radiavion exposure with special attention directed to thyroid neoplasms
nd o blood diseases and also supportive experimental radiobiologic
aics.

Public Health Service field investigations began with the collection
of case nzisvories on Utah and Nevada patients with thyroid disease who
were Lospitalized any time afte:-1948. All records of Thyroid surgery
ir indivicduals under 30 years of aze werce checked. There is a suggestion
O an increased vayrold cancer incidence in the Utah area during the
period 1556-1962 over the period 1GL8-1952 in certain age and sex groups.
dowever, ITurther time and similar data from other areas for control
purposes will be necessary terore any conclusions can be drawn or clear
trends Cdetermined with respect to geographical or temporal patterns.
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Lewxenia mortality in Washington and Iron Counties, Utah, from 1950-
1584 was also investigated. Preliminary results from this investigation
icate a greater number of cases of leukemia in these counties than
1d be predicted on tre basis of the nationwide incidence of leukenmisa.

W

~

ere 28 cas

7ould
nere 5 Tound where 19 would nave occurred on the basis of
fel nificance, if any, of this finding cannot be

evaluated av tThe

Tne most recent phase of the population study is a comparison of
the findings by physical examination Tor thyroid abnormelities among
school caildren in Washington County, Utah, and Granan County, Arizona.
The preliminary resulis of this study indicate a nigher prevalence of
thyroid nodules in the 2,050 school children in Washington County,

Utah, than in the 1,452 school chilcren in Graham County, Arizona,
vhie latter teing an ethnicelly similar group who, through the years,
are belleved U0 have recelved very litile exposure from fallout com-
pared o0 the Utah group. Further investigations are necessary in



order to characterize the eLlOlObJ and patnoclcgy of the observed lesions.
Alzhough the findings at tais point arc cguivocal, nossible significance
is reinforced Yy similar findings ameng Rongelap Island children vho were
exposed to nigh levels of fallout in 1954 regulting from a Pacific weapons
vest. I othe Pacific the air concentrations were ur.doudtedly higher, but
tihe length ox*exposure wag less and the possibility of uncongenfrating
radioactive iodire in milk did not exist.

It is generally accepted that the thyroid ziand of infants and childe
ren is quite radiosensitive with rocpect 10 “wiorigenesis based on many
reports in the liverature that clearly associucte a high prevalence of
thyroid neopiasia as laite as 10 - 20 yecars Jollowing therapeutic exposures

s
(;eneralﬁy, air doses greater than 100 R) to the necaed and neck of infants
and e¢hiidren. The main concern over the thayroid radiosensitivity, with
rezpect ToO Izllouv conteamination, centers on several radiocactive icdine
isctopes wilch contribute prominenily to the specirum of fresn fission
Troducts and wilch benave metabolically in a manner identical to stable
tne radloactive isotopes of ilodine also are selectively
in the thyroid gland where most of the ionizing radiation
vended. These radioisotopes of iodine would be concen-
2 mil 1T land on waich dalry cattile graze is contaminated
lout. Therelore, there is concern whether the intern
rom raaloiodine inhaled or consumed, particulerly through
milik, is a hazard to children.
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Lre Divisilon of lAadiologicel lealth considers that these preliminary
Tir alngs from Rongelap Island and Utah are of extreme importance and
necessitate much greater study effort then currertly vroviced for in its
current Fiscal Year 1967 appropriation reguest. The importance of these
rew Tindings 1s substantiated by the reaction and interest manifested by
the Zre sxce::'s Office uI Scierce and Lec inology; tine Surgeon General, the
ek ‘ anG Welfare; Tederal Radiation
Lacn has expressed concern

investigations o0 clarifly what etio;agic b4
Tallout plays in the production of thyroid tumox

role, i* any, contcani .ation Irom
ted

AL80 The Tindings and recommendations of a panel of experts on thy-
rold disease and a panel of biostatistical e erX"s suggested by the Cffice
o Sclernce and Technology, both convencd by the Surgeon General, further
suostentliate the need for extensive and intersive studies to clarify the
signilicance of radlation in the occurrence of thyroid abnormalicties.

Do carry oue tnls ermanded p%oﬁrax in 1967 will require an smendment
o 31,200,000 and 27 positions to vihe origirel 1967 estimates. The
original estimates or boih 1666 1d 1967 included de0,000 and 12 positions
Lo cover our current efforts in It 1is now planned to expand
1966 efforts <o $336,000 and 16 This 15 an increase of $100,000
and Zour positions for 1666. Th ¢ increase will be accompliszed througn
alminisstracive savings currently Toin ol EQrOuQ“ more prudent mancgement
of expenditures for Travel, communicalions and eculpment. To accomplish
vaese program efforts on a Tull scale vasis in 1967 will require 31,586,000
and 43 positions. This is an increasc of 51,200,000 and 27 positions over
the original 1587 estimates.



NEW AND EXPANDED STUMTNS ON TINROID TUMORIGENS

fe=N
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& resuwlf of this new inforiation and the reactions and rRCOTNC~-

dations noted above, the Division o Radiologlical Eealth is programuing
a redirection of its bl omedical prosrams *o vlace greater emphasis on
Stucies vhat may clarify the etiolozic significance of radiation in the
Production of thyroid tumors. However, otner Program commitments and
Vudgutury and personnel ceilings prov*ae only very limited latitude for
redirection of effort.

Recognizing % cations involved with regard to
concinued use of % the aopfehen51o‘ existing in
surrounding States corcerning the possibiiis Ly Of as yet wiknown populatioas
who may also be involved, the Division of Radiological Healsh is irmedia-
Tely Teprogramming Iits epidemiolor~ gilcal and supportive biomedical and environ-
mentval programs to vlace greater emvhasis on the relative significance of
radlation in the broduction of thyroid tumors. However, other rogram
commitments and budgetary and perscnnel cellings permit orly limited latie
tude for such redirection o effort,

O
[«

This amendment would aliow further expansion of ongoing studies and &
significant effort in those importans areas of eépicdemiology, retrospeciive
dos*“eury, and itne svudy of en v1ronmenual ~01uroge s 1n the locales of
interest. Withoui the anerndment requested i% is pProbable that definitive
answers will not be found Tfor & period of Tive to ten years. With this
arendrent, resolution of the imporiant questions nay be expected within a
Period or two to Tive year.

Goels and Prozram C:olectives
™

In oréer to el a:*ﬂy chc etiol ogic in Uoruarce of radiation in %he
rroduction of thyroid Tumors, there bnOu¢Q Ue coordinated and directed
efforts to study verious demob*a ni uuys ologic and morphologic Factors

concommitantly with radistion ez

»b

Accordingly, the following brced stu udy objectives are propvosed for
eplieniologic studies nd, winere appropri ate, for supportive radiobiologic.

(1) To ezteblish <ne prevalence of morbidity and mortality of thy-
rold abnormalities “r selected irradiatea ana comparison hunan populaiion
groups with corncorkiteans lovestigation of pertinens Temily and individual
zealth and enviromm tal Tactors.

{2) 7o Guentlly the relatiorsiips betwoen ir radiation dose and
induction of tnyroic Tumors Including the Lmborua“ce or irradiation dose
Tarameters such as dose rate, quality, and Sype of radiation and tissue
distrituiion of dose in vumorigenecis '

cance of age at time of exposure of the

cwnors.,

(2) To determine <he signisf
tayroid gland in producing thyroi



N\ 5 2, st - = B . A . -
(L) 7o CLarily vic relative tumorigenic importance of direct and
indirect effects of irradiation on tac Thyroid gland.
~\ - . ~
(5) To dctermine the influence Solic and endocrinologic
Tactors und age and sox on Tnc paltio T thyroid lecions.

The Divicion of Rediologilcal llaulsh currently has under way, or in
2n advanced ciage of DLanning, o scrics of mutually susportive epidemi-
o*ogic ana rodicbilclozic studies programmavically directed toward th
broad ov;ectives listed adove. Trhese studies, very briefly described,
are as Jollows:,

'éo



Zr..emioloric and rield Siudies -

1966 1967
Estimate Revised mstimate Revised . Increase
Pos. Arount - Pos. Arount Pos. Amount

L $192,0C0 13 $992,000 +14 +$800,000

tion Studies in Uteh, Nevada, and Sclect Comnarison States

Cojectives: Qo deline the cheracteristics of the morbidity of thyroid disease
ana mortality of emia in the nopulsotions of Utah and Nevada in an eoport to
by atierns are aillereant ln sections of the States presumed T
ions of Tission procduct radionuclides from weapons uESulng

determine 1T zhe.
rave high concentrat
ions hnaving low or no fallout from testing.

rTallout versus sec

d m

To define <he prevaleance of 1yroid disease and tne incidence of leukemia in
o» er sclected suates and counties o use as 'base lines" for interpretation

c
Bl ~ ot ~ ~
the findings in Uten and

S Tre leuxenmla mortality data from 19-8-1963 for Utah-Nevada are being
ana‘yzed Pathology reports and perzineat case histories for all patients
wndergoing Toyrold surgery in the two States for the same pericd are also under
enlysis. Similerly, =ne resulis of the thyroid examinations conducted on school
chilcren in WesiingtTon COd“uj, Jteh, and Grcham Cownty, Arizona, will be tabulated
after additional clinical Zollow-up is completed. Plans are underway to obrain
similer date in Utas on oxner age groups, populations of other counties in the
same gecloglcal leocoTion with similor climatic and demograpnhic cnaracteristisc
anda in groups naving different etanic and socio-economic backgrounds living in
different geograpaical locations. It is proposed that at least six additional
5Ccnool popuiations with approximately 2,000 stucents each bpe studied in Utah

and Arizena and Iour-six comparable groups in other States. trer states being
tentatively consicdered are West Virginia, Cregon, Nebraska and Colorado.

Study of Morbidity and Mertality of Thyroid Disease

Coliectives: Tc estapllish distrivution patierns of diagnosis of thyroid disease
s&xX, Type O alsease, 1ocale, and year;

»

of <he onset of first symptoms of thyroid

SCa8C;

7o esteulisnh tae alstrivution of survivel oI thyreld cancer patlents by sex,
age oU diagnosis, and vype of wwmor; andg,
To estas.l3h tne distribution of the causes of death as entered on death
certificaves oI patients previously dlagnosed as naving tayrold cancer
Summarys  The ccllection ¢f thyrcid nainology data and case histories as collected
in Uten and Nevada From 1948-1983 will he exzonded o other Staies incliuding th

ne collection of these data Irom

ulation sTudles referred TO avove are being per;ormea. Zflorts
ck From known mortality stetistics to cdevelop data on

oo
PR S o —tn -] - ~
avilnsn.ps Ior uﬂjrc;u cancer and To ceve‘op mu‘DlQ¢ty

i & a
State o Arizona. Priority will pe given o the
S : a

s

p,

¢ V
~+ <> - =1, TS 8 - ~
data for all hyroid diseases amon 1§ persons un

er thirty years ol age.
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1966 . 1957
Lctimate Revised— Estimate Revised ncrease
Pcs. Arount Pos. Arount Pos. Amount
10 $15k,C00 17 $35L,000 +7 +$200,000

Supportive radiobiclogical investigations have the Tollowing objectives:

Objective 1: To provide information on the distribution and dose of
1311 to <he emoryonic thyroid and its possible teratogenic effect.

Obleciive 2: To evaluate the frequency and persistence of echromosome
aberraiicns Un;tﬂare produced in thyroid tlssue as a function of dose compar-
ing X-ray and *3*7 exXposures and to delermine the asscciation of observed
chromoscme atnormalities to the iaduchion of thyroid tumors.

t

C

Criective 2 To deftermine the cflent of senadal and pituitary normones
on the incucticn end development of luyrold tumors alier radiation exposure.
Cojective &: To determine age -~ msitivivy in radiation thyroid ‘umor-

igenesis.

Tae suadies are conduc cninese hamsters, rats, and dogs under
controlled and xnown radiati ituations. Wo will be conducted
at existing laboratory facilities of tne Division and tne Collavorative
Radiological Healihr Animal Research Laboratory at Colorado State College.
Tentative plans are 4o coordinate *he in- uterine phase of <his study at
Colorado with relaied experimentis planred at the University of Califoraia
(Davis).

1566 ' 1967 Increase
Estimate Revised Istinate Revised
205, fmount Pos Amount ~ Pos. Amount
2 340,000 g8 $2%0,0C0 +6  +§200,000
Irvesuigation of Envircarmenzal Coifrcoens in Study Pownulations

resen

Cojectives: To esiablisna ih r c r
tucy rpopulat

= 3 e < -
lacters in the environment o

Y
s

o

Summery: IZIavircamentael studies will be undertaxen in the same locales zhat

are under sIUly iIn the previous project o lGentily major dietary consti Tuenvs,
including’ninerals in waler, milk, and rood, goitrogens in foods, as well as
potential goltrozeni :ac»o*s re~uteu <0 Devuliarit*es of the region or habvits
and needs ol the study populeiions. IZFForts will be male to establish the
extent of exgoswre of selected groups and individuals to any Zoitrogenic factors
identified.



Dosimetric Support to Bpidemiologic and Radiobiologic Thyroid Studies

Ovjectives: To provide precise dosimetric calculations and measurements to

be made in support of radiobiologic and epidemiologic studies.

Surmary: Only very tenuous and ccnflicting estimates of internal rediation
expcsures areavallable for populations in Utah in the early .950's. This

is due o vhe Tact that specific measurements for the radiocactive iodines
Wwere not routinely made &t that time. Therefore, existing data on gross

beta and gamma measurements made at that time rneed to be correlated with
concurrent special studies which did involve the measurement of a few animal
thyroids for ilodine, and data Zrom later tests where both gross beta and
gamma and lodine data are avallable for study. Data from recent experimental
work will also be used. BSuch data combined with a study of agricultural and
dietary facvors will be used to coustruct estimates of total exposures received
in the early 1950's by the populations of concern.

All trne racdlodviologic studies summarized above necessitate precise careful
radiochemical, autoradiographic, and/or dosimetric measurements and calcu-
lations. To date, very little effort has been devoted toward reconstructing
The dosimevry ¢r the Tissues or organs in which tumors ultimately developed
among cnildren recelving therapeutic irradiation. The data from the largest
roster of such children suggest that irradiation of the pituitary may be an
etiologic factor in producing some of the thyroid tumors. t 1s of the utmost
importance that we try to reconstruct the dosage pattern of patients exper-
lencing tumors to determine: {1) Whether ihe primary tumor sites were in a
close apposivion to or witzain <he direct beam, and (2) The importance of
pituitary exposure; (3) Approximate estimates of dosages to tissues of interest.



