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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 recoovces to this program in order to have a
reasonable planning ph~.c. We arc currently devoting $286,000 and
12 positions in this arwa. We pluu wu reallocatc $100,000 and four
positions to our current efforts. The rcallocation will be possible
due to savings currentvly being a:complislicd through more prudent
management of expenditures for travel, communications and equipment.

Harry G. Hanson
Assistant Surgeon General

Enclosures




DEPARTMENT OF HEALTII, 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

tecnnical services




Tym sire * | $TANDARD Form 300 DEAARTMENL Ui i wlilt, HJUGALLlay ANY 1w dte

PRI B i R PUBLIC HEALTI SZRVICE

Cuc20 309- 101 ' Radiological Health
: Program and Financing (in thousands of dollars)
i Ideutification codo _ 19 67 18 67 10 67
_' 09- 20_0331_ O-~1- 651 actual estimate astimats
i Criginal © Revised
i Program by activities: . Estimate Estimate Increase
; 1. CGrants
f (a) ReSearch «veeveeerveeenens 2,571 2,571 ———
j (b) Trainifng .veveveveeneeenn. 3,000 3,000 | J—
: . i
f (¢) State program development. 3,000 3,000 -———
; 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/.... - - L m==-
§ 10 Total obligations...veeeuen.... 21,907 23,107 1,200
: i
' Financing ) i .
! New obligational authority 21,907 23,107 | 1,200
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.u":v.'";;w.m; Lang form, page 20f 2 PUD Lc:!’v Hei LTI‘. SERVICE
Shafucorsd Ly Lk Bureas o he Hudges
:' 303+101
:' FINANCING AND EXPENDITURES (n thousands of dollars)
. Identification wdo ' "“;6;7 — " 67 10 67
wctual estimato estimate
Z Original — Revised
New oblizational authority: Estimate Estimate Increase
: Current authorization: ‘
i 40 ApPPrOPriation...ee i e 21,907 23,107 1,200
4] ransferred 10 (= Yuuemeemeeeecaee e e eeeee e eenes
42 Transforred frOM. . oo oereeereeemeeenemeceeeonemenaeeeeas
. 43 Appropriation (adjusted).......ocooooeeeeeeeeaeeaas 21,907 23,107 1,200

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

.:,’:’ 49 Contract authorization....ooeeceeeemeeeceameceeeseaceaas aoeene

= 50 Reappropriation .oooo e ieeceeemeeeaeeeecaemam e eee e i

. Permanent authorization: f

= §60  ApPropriation.........oceseeseoieseceseseanreenaaae e

I :

S;; 67  Authorization to spend public debt receipis......... o

£ i

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

s Relation of obligations to expenditures:
: 10 Total obligations. oo oeeeeeceemeeereeeneene 21,907 23,107 1,200
70 Receipts and other offsets (items 11=17).cececercenecee
71 Obligations affecting expenditures e eeeeeeeeacunecennns 21,907 ?3, 107 1,200
72 Obligated balance, start of year .oceecemmooeeomeeeeaee. } 7,952 7,952 ———-
' |
73 Obligated balance transferred.......coomeveeeenenees ' '
74 Obligated balance, end of year (=) .cmeeeemmcaeaen | -8,“‘68 : -8, 504 -36
77 Adjustments in expired acCOUNS...eeeememmcemsoccearannnn
00  EXpenditureS..c e eeeeceeemoesessmconsesemessasranssomnmen s 21,301 22,555 1,165

2
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DEPARTMENT OF HEALTH, EDUCATICL, ANJD WileAns

-

Program and Financing (in thousanés of dollars)--continued

idontifcatlon coda - 10 67 1% 67 10 67
09, 20_0331_0_1_651 octual sstimate sstimate
- Original Revised
- Estimate Estimate Increase

1/ Incluces 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, undeliverpd orders
Originel estimate, $2,642 thousand; |Revised estimate $2,678 thousand;
Increase $36 thousand. :
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F 204A DEP TMENT OF EEALTH, EDUCATION, AN 'ELFARE
PU3SLIC HEALTH SERVICE
: Radiclogical Health
CBJECT CLASSIFICATION (in thousands of dollas)
Identificition codo ) 1667 | 10 ©7 107
i 09-20-0331-0-1-651 sctual. - sstmats atizat
Original Revised
Personne] compensation: Estimate Estimate Increase
{111 Permancat positions 5,829 6,008 179
115 Positions Ou.cr than pormanent 177 195 18 ’
11.5  Other personnel compensation Lo Lg 6
Total personnel compensation. emeeaeocemmeoeeemaee. ,046 6,249 203
120 Personnel bencits 968 1,014 L6
130 Zeneiits for former personnel
21.0 Travel and transportation of persons | 532 607 75
| 220 Transportation of things | 135 150 15
230 Rent, communications, and utilities - 650 650 -
| 240 Printing and reproduction 1h1 146 5
25,1 Other services 46 596 150
25.1  Project coatracts-- 2,495 2,865 370
i 25.2  Services of other agencies . { 108 188 SO
; 25 3 Paymenctto Bu. au of State Services
management fund”’ 520 550 30

§ 25.3  Payment to "'National lastitutes of
| Realth managemeat fund e occcccnnne. 29 29 . ==
126.0 Supplies and materiais, 658 709 51
i
; 31.0 EZquipment . 605 780 175
: i
i32.0 Lands and structures --._.% 2 2 -
41.0 Graats, sudsidies, and contributions......_.. | 8,57 8,571 -

L2 O.Insurance claims and indemnities 1 1 --
90  Tetal obligations 21,907 23,107

1,200




5 3048 DE:.IMENT OF HZALTH, ZDUCATION, AN. WELFARE

PUBLIC HEALTH SERVICE
Radiological Health

ZRSCONNEL SUMMARY

g Idontification code

1967 1067 x967 ’
09-20-0331~0-2-651L actual estimate estimate
{ - Original Revised
i Total number of permancat positions ... Estimate Zstimate Zacrease
P POSILIONS ieeciiiaerniiane '—'8-58——' 535 27
Fuli-time equivalent of other positions ........cc...e. 23 26 3
?Avcrage number of all employees .mweeeeeceeciiiiaees 777 800 23

: Employees in permanent positions, end of year ..

Employees in other positions, end of year ...coe...

:;Avcrage GS grade ieereeeeee

Average GS salary .oooovieeeneeeees ST

! Avecrage salary of ungraded positions .....ccccoeuee.




Radlological Health

New Positions Reguested

Year 1967

in Fiscal
Amendment

- Arnual
Crade Salary
Jesearch, training and technical services
Commissiorned OfTicers
Epidemiologist Director $ 13,039
Epidmnlologlst Senior 8,928
(5) hysicians Senior 59,650
(1) Pharmacologist Senior 8,928
Civil Service
uaulst;c*a“ (s perv*sory) G3-16 19,619
Veterinary Pathologist GS-14 14,680
Chexist Organic Analytical GS-13 12,510
Cramist - Analytical ¢S-12 10,619
Engineer-Chemist GS-21 8,561
(2) Biological Lab. Techns. Gs-7 12,538
(2) Ziological Lab. Techas. (Cyv.) GS-7 “,538
Nuxrse csS-7 6,269
Pield Assistant G3-7 6,269
(3) Labvoratory Asst. GS-7 - 18,807
§2 Secretary-stenographer G3-5% 11, Lok
2) Clerks (Statiscical) Gs-L4 g,282
Animal Caretaker 33-3 4,1k9
Total new positions Jf‘\\zi” $238,180
The Bureau oI the 3udzet has establisied a ceiling for the Bureau of .
In v irormental Health on the numbers of positions at GS-14 and above for :
“9 It i1s requested that the Bureau ceiling for these grades be
inex e@sed by 2 p051310n9 o cover the cbove request for L rew GS-1h
position and 1 new GS-10 position. High level scilentific and management

competence will be vitel to ‘the successful implementation oI the program

descrived in this amendment.

69\



BACKGROUND

The Public Health Service has been conducting off-site operations
since 1955 to assess the possiblce hazarcs which may be associated with
uciear testing in Nevada within the arca extendling 200-300 miles from
the Nuclear Test Site. The Division of Radiological Health has also

’S

carried out an extensive nationwide envirommental surveillance progran.
In zddition, the Division has directed a major share of its research

aiti
ts T0 biological effects of radiation particularly the radio-
tiums and the radioiodines.
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The August 1963 hearings of the Joint Committee on Atomic Energy,
sress o the United States, resuited in renewed interest concerning
1e question of possible -nJury o resideats in proximity To the Nevada
Site as a result o; fallout from wegcpons tests in Nevada. The
geon General stated in a press release dated August 23, 1963, that
e Public Health Service was intensifying its studies relevant to
nis cuestion. This program has included epidemiological studies of
selected causes of morvidity and mortality potentially related to
radiation exposure with speclal attention directed to thyroid neoplasnm
and to blood diseases and also supportive experimental radiobioclogic

soudics.
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Public Health Service field investi
of case histories on Utanh and Nevada pat
were rospitalized any time afte:-19L8.
in indivicduals under 30 years oI agze wer
oI an increased tnyrold cancer incidence in the Utah area during the

ts with thyreid disease who
1 records of thyroid surgery

&

S
7
-“
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period 16556-1562 over the period 1948-1952 in certain age and sex groups.

dowever, Iurvher time and similar data Ifrom other areas for control
purvoses will be necessary velore any conclusions can be drawn or clear
Trends determined with respect to geographical or temporal patterns.

Leuxenia mortality in Washingbon and Iron Counties, Utah, from 1950-

Sk was also investigated. Preliminary results from this investigation
¢

indicate & greater number of cases of leukemia in these counties than
wiuld be predicted on trhe basis of the navionwide incidence of leuxemia.
Trere were 28 cas f

s Tound where 19 would have occurred on tihe basis of
naticnal rates. The b*gnlflbadye, if any, of this finding cannot be
evaluated &c wne pre

)
I

Tre most recent phase of thne population study is a comparison of
the findings by physical examination Tor thyrold abnormalities among
school cnhildren in Washington County, Uten, and Granam County, Arizona.
The preliminary results of this study indicate a higher prevalence of

thyroid nodules in the 2,050 school children in Washinguon County,

Utah, than in the 1,442 school children in Graham County, Arizona,

the latter being an ethnicelly similar group wao, ithrough the years,
are believed ©o nave recelved very little exposure from fallout com-

pared vo the Utah group., Further investigations are necessarxy in

-

tions began with the collection

checked. There is a suggestion



order Lo characterize the etiology and pathology of the observed lesions.
Alzhoughy the findings at this point arc ccuivocal, possible significance
is reinforced Uy similar findings among Rongelap Island children vho were
exposed to nigh levels of fallout in 1954 resuliing from a Pacific weapons
veost. I tho Pacific the alr concentrations were urdoudtedly higher, but
the length of _exposure was less and the possibility of unconcentrating
radiocactive iodire in milk did not oxist.

generally accepted that the thyroid giand of infants and child-
e radiosensitive with rocpect to Tunorigenesis based on many
in the liverature that clearly associate a nigh prevalence of
neopliasia as late as 10 - 20 years [ollowing therapeutic exposures
{zenerally, air doses greater than 100 R) to thae hecad and neck of inTants
and chiidren. The main concern over the thyroid radiosensitivity, with
rezpect O rallout contamination, centers on several radiocactive iocdine
isctopes wialen contribute prominently to the spectrum of fresh fission
;-oMQLus and wiilch tenave netabolically in a manner identical to stable

ccéine; i.e., tne radioactive isotupes of lodine also are selectively
concentrated in the thyroid gland where mosct of the ionizing radiation
erergy 1s taen expended. These radloisotopes of iodine would e concen-
trated in fresa milk I land on wnich dalry cattle graze is contaminatced
wiih Iresh rallout. Therefore, there i1s concern whether the intern
tnyroid dose Irom radloiodine inhaled or consumed, particulerly through
milik, is a hazard to children

Trne Divizion of Zadioclogilcal Zlealth considers that These D”el_mlﬁary
findings from Rongelap Island azd Ut of extr importance andé
necessitate much greater stuly effort than uAreru_y provicded for in its
current Fiscal Year 1987 appropriati t. The importance of thiese
new rindings is substantialed by the rea

s
ction and interest manifested by
the President's Office of Sciernce aFd LGC?YOlO s the Suxrgeon General, the
€Y> & P

Secretary, Depariment of Health, Education, and Welfare; Federal Radiation
cowneil; ana the Azomic Enervy Comuigsion. Eacn has expressed concern
atout these Tindings and emzhasizes thie need for concerted sclentiflic
investigasions ©o clarily ant etioioglc role, if any, contvaxnination Irom
Tallout plays in the production of thyroid Tumors

The findings and recommendatlons of a panel ol experts on thy=-
se and a panel of bilostatistical exrerts suggested by the Office
and Tecnnology, ©toth convenca vy she Surgeon General, further
te The need Tor extensive znd internsive studies to clarify the

ce of rediavion in the occurrence of tryroid abnormalities.

To carry oue tnis erpanded p%orran in 1967 will require an amendment

o $1,200,00 ¢ 27 positions to uhe original 1967 estimates. The

original estimates Jor boih 1966 and 1967 included $286,000 and 12 positions
Vo cover our current efforts in tni rea., It is now planned to expand

1966 efforts to $336,000 and 16 p ions, This is an increase of 3100,000
and four »ositions for 1$66. Th increase will be accompliszned through
elninisiracive savings currently wolng mode throuwsh more prudent mancgement
of expenditures for Tra ve;, ccmm“;¢pw~iu': and eCu¢pu nt. To accomplish
thaese program elforts on a iull scale vasis in 1967 will require bl 580 000
and 43 positions. This is an inerease of 51,200,000 and 27 positions over



NZW AND EXPANDED STUDIMS ON TIVROID TUMORIGENZ

As o resulf of this new inforialion and the reactions and recommen-
dations noted above, the Division of Radiologlcal Eealth 1s programming
a redirection of iis bliomedical prozrums to place greater emphasis on
stucies vhat may clarify the etlologic signirficance of radiation in the
vroduction of thyrolid tumors. However, other program cormmitments and
vudgetary and personnel cellings provide only very limited latitude for
redirection of erffort.

Recognizing the nati icy implications involved with regard to
continued use of the Nevada Test Site and the apprehension existing in
i

surrownding States concerning the pos 'bl ity of as yet urknown populatioas
who may 21so be involved, the Divigion of Radioclogical Health i1s irmedia-

tely reprogramming its epideniological and supportive biomedical and envirol=
mental programs to place greater emvhasis on the relative significance of
radiation in the production of thyrold tumors. However, ocher progran
commitiments and ovudgetary and perscnnel ceilings permit only limited lati-
tude for such wedirection of effort.

Thils amendment would allow further expansion of ongoing studies and a
significant elfort in those important areas of epidemiology, retrospectiive
dosimeiry, and the svudy of envirommental goitrogens in the locales of
interest. Without the eamendment requested it i1s probable that definitive
answers will not be Tound for a period of five to ten years. With this
arendment, resolution of the imporvant questions may be expected within a
ceriod or to Tive year.

.“‘
Coels and Program Ctjiectives

ologic importance of radiation in the
hould Te coordinated and directed
p ysiologic and morxphologic factors

In order to clarily <the e‘
production of thyroid Tumors, the
efforts to study various demograpnic
concormitantly with radiction exposu

Accordingly, the following dbroed study objectives are proposed for
epid “"OLOblC studies and, wnere zyprovriatre, for supportive radiobiologic.
studies

() To ectaplish tne prevalence of morbidity and mortality of thy-
Z ]

rold zbnormalities in celected irradiatea ana comparison hwnan population
ToU nve

groups with concomkitant investigaiion of pertinent family and individual
nealtn and eavirommental Jactors.

{2) To quantify the relations.ips Seitween irradiation dose and
i b ¢ Tumors including the importance of irradiation dose
arameters such &s dose rate, cualiiy, and type of radiation and Ttissue

istricution of cdose in tumorigenegsis.

(3) To determine the s‘ouif
oi

cance of age at time of exposure of the
tayroid gland in producing th e



%) To clarify <he relative twrorigenic importance of direct and
indirect effects of irradiation on the tayroid gland.

~\ . . - o e .
(5) To dctermine the influcnce ol metabolic and endocr rologic
factors wna age and gsoex on thie patiogencsisc of thyroid lesions.

Trhe Divicion of Rudiolojrdleal llculth currently has under way, or in
an advanced cioge of plenning, o scrics of mutuclly supportive epidemi-
ologic and rodiobilcologic stulles progra Am"tlcallj directed toward th
broad oblectives listed above. These stulles, very briefly described,
are as JoLlows:



Zu..emioloric and Iield Studies
s -,
1900 4"/0(
Estimate Revised zZstimate Revised
Pos. Amcunt - ros. Arount
., ) e -~
L $192,000 13 $992,000
nadictlionmd Thyroid Infury
Poruletion Studies in Uteh, Nevada, and Sclect Co

Increase

Pos.

Amount

+14

mnarrison States

tics of

Tine the cheracteris

the morbidity of

+$800, 000

thyroid disease

ort to

uESulng

e
ana mortality of leuxemia in the nopulstions Utah and Nevada in an eff
Cetermine 17 Ihe.patierns are 4illerentl In secuions of the States presumed <
rave high concentrations of Tission product radionuclides from weapons
fallout versus sections having low or no fallout from testing.

To define =he prevalence oI 2yroild cisease an
- "
- -

"base lines"

e incidence of leukemia in
for interpretation

jtah-Nevaca are being

thyroid examinations conducted on school
and Groham County, Arizona, will be tabulated
are underway to obrain
other counties in the

recteristisc

cio-economic vackxgrouncs lLiving in
that at least six additional

trer states being
Nebraska and Coclorado.

o» er selected suvates and counties TG use as
the findings in Uten and Nevaca.
Summary: The leukemia mortaliiy data from 19L8-1963 for
ana‘yzed Pathology reporits and persinent case histories for all patients
urdergoing Tayrcld surgery in the two States for the same periocd are also uncer
anlysis. BSimilsarly, ine results of the
cailcren in Wastiingrton Counzy, Jtah,
after additional clinical Tollow-up is completed.  Plans
similer date in Utar on oluner age groups, populations of
same Jeclogicael LlocoaTion witn similor climatic and demograpnic ch
and in groups naving dilfferent etlanic and so
different geograpnical locations. It is proposed
5crool populations with approximately 2,000 students each bde studied in Utah
and Arizena and Iour-six comparable Iz oups in other States.
tentatively consicerad are West Vlrglnla, Cregorn,
Study of Morpiditv and Mortallity orf Thyroid Disease
Ctiectives: 7T¢ establish distripution patterns of diagnosis of

3&X, Iype OI alsease, 1ocale, and year;

~isn oI thyroid

TR o J
100 CI Suxrvivaedl
o]

- - - ~
7 tumor; and,

first symptoms of

thyroid disease

Thyroid

cancer patlenis by sex,

T6 establlsn the distribution of the causes of death as entered on deata
certificates o patients previously diagnosed as having thayroid cancer.

Summarv:  The collection of thyrcid natnology cata and case histories as collected
in Uzen atd Nevada from 19LE-1963 will bhe exzonded Lo other States including th
State ¢ Arizona. 2Priority will be given to the collection of These data Irom
States in walch population swudles referred to avove are being per;ormed Eflorts
will o2 made 0 wWork back From knows mortality statistics to develop data on
meroidity/mortality relavicasnips Jor tayroid cancer and TO Gevelop wmorbldivy

av Tor a.l ®, ia S 2 A [l e Yo d a e 2
data for &.l tayrold diseases among persons under Tnirvy years ol age.
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- Radiopiolosic Studies

15656 . 1957
Tetimate Revised™ Tstimate Revised Increase
Dos. mount Pos. Amount Pos. Amount

S5k, 000 17 $354,000 7 +$200, 000

Supportive radio bLO~O¢lC al investigavions have the following objectives:

Objective 1: To provide information on the disitribution and dese of
] + TR . o L *
1311 to the emoryonic tayroid and iis possivle teratogenic effect.

Ohiecnive 2: 70 evaluate the fre
averratiocns ungtﬂare crocduced in thyrol
ing X-ray &nd ~>*L exposures and to dei
chromoscme atnormalities to the iaducti

gucncy and persistence of chromosome
id tissue as a function of dose compar-
ermine the association of observed
on of thyroid Tumors.

Crlective 2: To determine the e¢flicot of zonadal and pltuitary normones
on the induction end development of liwyrold tumors alter radiation exposure.

Cojiective & To determine age -~noitivity in radiation thyroid tumors-
igenesis.

Tae suudies are conducted usiny chinece Lhausters, rats, and dogs under
controlled and xnown radiation exposure situations. Work will be conducted
at existing laboratory facilities of tne Division and tae Collabvorative
Radioclogical Healta Animel Reseerch Laboratory at Colorado State College.
Tentative pians are Lo coordinate the in-uterine vhase of whis study at
Colorado with related experiments planred at the University of California
(Davis).

Tl <. [ o PRI
mnvironnental Studles

1366 ' 1967 Increase
Tstimazte Revised Istimate Revised
Pos. Amouns Pos. Amount ~ Pos. Amount
2 540,000 g $240,0C0 +6 +$200, 000
Irvesutigetion of Hnvircamental Coitrcsens in Study Ponulations

ooy

absence oI known goitrogenic
T

Summary: Zovircomental studies will te underiaxen in the same locales that

are under stuly in the oprevicus project to identify mejor dietary coastiiuents,
including minerals in water, milk, and Tood, goitrogens in foods, as well as
potential golitrozenic Tactors related o pecullarities of the ”egxon or nrabvits
and needs of the sutuly populetions. Ifforts will be made to establish the
@xtent o exposure ol selected groups and individuals to any Zoiirogenic factors
identilied.



Dosimetric Support to Zpidemioclogic and Radiobiologic Thyroid Studies

Qbjectives: To provide precise dosimetric calculations and measurements to

be made in support of radlobiologic and epidemiologic studies.

Surmary: Only very tenuous and confliciting estimates of internal radiztion
exposures are~avallable for populations in Utah in the early 2950's. This

is cdue to the fact that specific measurements for the radiocactive iodines
were not routinely made &t that time. Therefore, existing data on gross

beta and gamma measurements mede at that time need to be correlated with
concurrant special studles which did involve the measurement of a few animal
thyroids for lodine, and data Zrom later tests where both gross beta and
garmma and iodine data are available Tor study. Data from recent experimental
work will also be useld. Such data combined with a study of agricultural and
dietary factors will be used to coustruct estimates of total exposures received
in the early 1950's by the populations of concern.

All the racdiobiologic studies summarized above necessitate preclse careful
radiochemical, autoradiographic, and/or dosimetric measurements and calcu-
lations. To date, very little effort has been devoted toward reconstructing
the cosimewry ¢f the tissues or organs in which tumors ultimately develcped
among cnildren recelving therapeutic irradiastion. The data from the largest
roster of such children suzgest that irradiation of the pitultary may be an
etiologic factor in producing some of the thyroid tumors. t is of the utmos?i
importance that we try o reconstruct the dosage pattern of patients exper-
ieancing tumors to determine: (1) Whether the primary tamor sites were in a
close apposition to or within <ne direct beam, and (2) The importance of
pituitary exposure; (3) Approximate estimates of dosages to tissues of interest.



