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I. :rogress Revort Under Contract AT(30-1)667

The concern of this Contract is the possible deleterious effects of radiation therspy
of the thyroid glend, The principal concern relates to the possible carcinogenic action
of the radiation in.the gland itself, We have also begun extending our interests to
possible leukemia and genetic effects, fhe centér of effort continues to be the obser-
vation of patients irradiated from 1941 throuéh 1949, The program with experimental

enimals is minor,

A, Observetions on Petients

1. = ts angd Nu-her olds Exarine
It is presumed from'anelogy of the effect of radiation on other tissues
thet there will be a long latent pericd, perhaps 20 years, between the radiation necrosis
in *%e thyroid glend and tre firel eppearance of any malignancy. The patients with the
‘1oL -5t period of folldw-up therefore are those of the most importance to this study :ad
are being watched carefully. The stetistics of the patients with hyperthyroidism treated
oy radioactive iodine together with the number of gland specimens under study at the

Massachusetts General Hospital are as follows:

~ TABLE T

Number of Patients

) Died with  Died No Active Seen Goiter
Period: of Rx Treated Autorsy = Autopsy Follow-Up 1959-1960 Biopsies
1941 - 1943 22 ‘ 1 13 4 1
1944 - 1946 65 5 2 45 15 8
1947 ; i949 ] 170 7 20 | 120 76 8
19 195 650 1343 512 146 13
1955 - 1959 762 _5 14 741 €0 —_—2

Totals 1669 35 80 1431 301 4
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2., Menagerent of tre Follow-Up

The follow-up of £he patients has proven to be painstaking, The patients
are dispersed all over the country, Inspite of this, we have maintained a close con-
tact with a surprising number, The actual foliow-up‘is given in Table I ebove, We are
detérmiﬁéd io locate the missing patients or to find out if post-mdrtem examinations

were made i1f the patients have died,
Mrs, Irene Nobrege is the medical statistician employed to accomplish the

rnany aspects of the follow-up including location of the patients, appointments, post
zortem raterial, etec., In edditicn she is cataloguing carefully the data of thg patients,
The clinical follow-up progran of the patients remains under the direction of Dr‘ Earle
Chapman, Dr, Maloof continues to help. Research Fellows also join in the program,
- 3. sults re Fo ‘c%—'  }
a, oplasia in itre Thvroid Gland .
Last year vie reported the case of an adenomatous thyroid.gland in
a young patient who had been irradiated 17 years earlier (1941) at the age of 9, Three
or more of the lumps were certainly neoplastic., Our pathologists consider them benign
and clinically thus far they Lave so behaved. Our judgment, however, is still open to
question, 1In this past year we have not encountered another such susPicious:gland

among the 301 patients examined, (See Table I.)

We have accumulated & considerable number of thyroid specimens fbr
study, a total of 77. (See Tabtle II.) The majority of the specimens were obtained
wi%hin 12 years after irradiation; We héve only 5 specimens from 13 to 17 years
post-irradiation, namely, 1 operated 17 years after irradiation, 1 operated 13 years

after irradiation, and 3 biopsies 14 years after irradiation, More materiasl particularly

in the longer follow-up ranges are needed,
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TABLE II
umber of -‘Pest-Theran id Specipens
I130 41131
Open Surgical Biopsies 4 5
Needle Biopsies 3 3
Operations 12 15
Autopsies 5 30
Totel 24, 53
Grand Total i

b. QOther Effects of ir;agiaiiog
1. Possible Leukenia Effec
: Our patients with long follow-up offer an excellent opporfunity
for exploration of the possible leukemia'effect of radiation therapy. A start has been'
made and the program is described below in the Application for Renewal.
2. Possible Genetic Effec
It has been suggested that radioactive iodine therapy of hyper-
thyroidism may result in a deleterious genetic effect., Again,-our long-étanding group
of patients offers an excellent opportunity to examine this question. We have been
sorting out the married women'wﬁo have borne bhildreﬁ since the therapy to the thyroid,
This aspect of the irogram is dealt with in the Applic#tiqn for Renewal, '
c, Mal cy of Organs Other l an_the Thyroid in Treated Patients
Since possible malignant degeneration in the thyroid is a principal
objgctive of this Contrac;, iy has been suggested that it would be wise to.see whether

the /as a predilection of our patients to malignant degeneration, a possible "presensi-

tization", With this idea in mind a study 18 icing made of the occurrence of carcinoma
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organs other than the thyroid gland. Fifty-four patients have been found to have had
~a cancer in another organ, In some, the cancer antidated the hyprerthyroidism and in others
it eppeared after the treatment of their hyperthyroidism, The patients, the cancer, the
date treate&, the date of the thyroid therapy and the outcome thus far is given in
Aﬁéé&&iinl .fhe.data are only a start and no conclusions cen be drawn,

d. Radiocactive 1 olocy Depariment Ac s
' Since June of 1959, Dr, Vickery.and the Departmént of Pathology moni-
tored over 600 thyroids from routine autopsies for radioactivity, Aliquots of thyroid
wvere assayed in a well-type scintillation counter for low level radiocactivity in the region
of the main iodine gamma pesk. Two per cent of this total showed significant elevations

atove background and one-half of this number (roughly 1 per cent of the total 600) were
- _ 131 .

from patients known to have had treacer doses of I or, in a few instances, radioactive

r wic for brain scans, A final estirate of considerably less than 1 per cent would
take into account those patients whose hospital histories do not record previous isotope

administrations,

The Departrent of Pafhology continues to follow patients who have

131 and who have subseqﬁently come to thyroid surgery or to

had thergpeutic doses of 1
post-mortem examination. During the past year we have had the opportunity to see the
thyroids of 5 patients at autopsy and 3 from surgery who had received radiocactive iodine
either for toxic goiter or for coronary-artery disease, |
In cooperation with merbers of the Thyroid Clinic, correlatiban .

studies on patientis receiving tracer doses of radiocactive fodine preoperatively have
been pérformed in the Pathology Departrent, Techniques utilized have included gross
autoradiograpnic methods, microautoradiographic preparations and assays of radioactivity
of selected goiter areas, Thesé observations have been made on both bepign nodular gciterss
&  .nyroid cancers, Appropriate comparisons of fhese daté with clinical diagnostic
criteria and scanning maps of the neck for radioactivit& are also performed.
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B. servetions {n E» , Animels
Only one small study has been supported by this Contract, There are theoretical
réasoné to suppose that Vitamin By, might have an hyperplastic effect on the thyroid
gland, Such an effect_would have a deleterious action particulerly if working in con-
Junction with enother hyperplastic influence'or upon a previously irradiated gland, A
single serles of rats were treated with a large dose of Vitamin 812 over a six months'

period. No significant change was noted in their glands compared with those of the litter-

mate controls,

C. Personnel

; There has been no change in the'key personnel, Dr, Oliver Cope continugs,as:
the Principel Investigator., Dr, Earle M, Chapman and Dr, Farahe Maloof supervise the |
follow-up of patients, The medical, surgical, pathological and radio-biological pértici-
I s are: Dr. Jacob Lerman, Dr, Edward Hamlin, Dr, George Nardi, Dr, Austin Vickery, and: :

Dr. Gordon L; Brownell, respectively. Dr. Melvin Lederman has been a Research Fellow in °

the Thyroid Clinic.

* . II. Request for Renewal of Centrect AT{30-1)6
A, Proposed Studies

For this com;ng year we propose three principal studies, narely, neoplasia in
the thyroid gland, possible leukemia effects, and possible genetic effects, All are
possible cOmplicatipns of radioactive iodine therapy of hyperthyroidism, e e

1., Post- rradiation Neoplesia in th yroid G1 “

A continuation of the follow-up of the thyrold gland of patients whose

hyperthyroidism has been treated with radioactive iodine is the principal objective of
this Contract. We hope tﬁat support will be continuing until the issue of possibie
DOE/HQ
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m. _nant degeneration is settled.
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Nineteen years have elapsed since the first patient with hyperthyroidism
lm‘- treated with radioactive iodine at the Massachusetts General Hospital By analogy
with skin cancer following irradiation it has been anticipated that a 20 year latent
period might exist between the irradiation of the thyroid and any malignant degeneration.
The crucial years are therefore now immediately before us, . S
As patients are being called in for follow-up, it is hoped that it will
be possible this coming year to carry out open surgical blopsies of the thyroid gland
on patients selected from the earliest irradiated. This:plan was described in last year's -
Application for Renewal bﬁt to datg has not proved feasible, Appropriate patients have
not been encountered in the follow-up., These proposed biopsies are apart :rom the thyroid .“
specimens obtained from patients with suspicious nodule; who will need surgical éxploratién
for the patient's ovn protection, |
Should a suspiéious tumor be encountered in subsequent operations, or
b les, it is proposéd to carry out animal transplantation. An item for animals is

therefore also included in the Proposed Budget.

2. Possible leukeria Effects of Irradistion

The follow-up studies for several years have included a complete blood
examination, It is proposed to continue this aspect in the search for possible leukemia,
We also hope to run & control sﬁrvey concurrently on patients with hyperthyroidism who
have been treated by surgery or drug therapy and thus add to the inforration available
on this important subject, Much of the work is in the management of the follow-up and
relatively less additional time and expense is required for this aspect of the blood ."""‘
work,

3. ssibl netic Effects of dia

It has been suggested that the radidaétive jodine given for therapy of
hyf“ﬁhyroidism may, while circulating in the blood stream, adversely affect the gonads
ang voeir de}ivatives : . 5 e

‘ 0 b ”‘ 5 2 5 There are 60 women who have been treated in our Thyroid Clinic who have

borne 90 children since the therapy of their tbyroid. (See Table III,) DOE /HQ



TABLE III

PREGNANCIES AFTER Ral

Number of : : Number of _ o
~Patients Ireatzeny Period ~Patients Follow-up -
9 10 1941-1946 7 12 - 16 years '
2 lost to follow-up
! -t 1947-195; 8 10 - 12 yeers
' 18 5 - 9 years
5 2 = 4 years
: 131 .
20 I 1954-1960 20 1l - 6 years
€0 |

*Bore 90 children

It is Dr, Chapman's design to inveigle the parents of these children to bring the child;én
in fpr examination, This he.points out will have to be done in such a way not to alarm
the barents or children, The general approach is to be en informal one, As this proposéd '
part of the follow-up program is undertaken, it may bring rewarding and let us hopeire-""
assuring information.
4, QOther Malignencies

We plan to continue to tabulate the occurrence of malignancies in tissues
other. than the thyroid. It has been stated that a patient who has‘had a malignancy of
one organ is more likely to have a cancer in a second organ than is a person in the
population at large who has not previously had a cancer, Thus, it is deemgd wise that
“the occurrence of other melignancies in our patients be tabulated as a part of the '
ir igation of possible malignant degeneration in the thyroid gland résulting from

DOE/HQ

radiocactive iodine irradiation,

10b152b | - L



-8-

5. BRadioective Iodine Fell Out in the Human Being

Dr. Vickery plané to continue his study of fall out radioactive iodine in
the thyroids of the huran being obtained at autopsy. This study 1s supported from funds
from another source but is considered so closely related to this project that it ias

mentioned in this plan of intent,

The support given by the Atomic Energy Commission has made it possible to:brganize
this continuing fbllcw-up and it is frevently hoped that it will be possible to continue

the support and the project.
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APPENDIX A

ANCER AFTER RaIl3l THE

B. F 66  12/10/53  Renal cell 9/29/56 = 4/28/58 Well
Bu F 65 6/19/54,  Breast 3/17/55  5/27/58 Well
c M 66  11/21/53  Ca Kidney 12/19/58 5/11/59 Died
D F 47  12/16/49  Sigmoid 3/25/53  6/1/53  Died
G F 56  11/21/56  Skin 3/ 1/57
K F 79 4/ 7/56  Breast 9/11/57 .
K F 53 5/-5/50 Pancreas 6/19/56 Died
Ke F 54 12/ 5/46  Rectum 7/20/49  7/30/49 Died
L F 71 4/ 1/49  Breast 4/11/53 11/ 2/59 Well
Ly M 58 7/20/50  Malignant Lymphora 9/19/57 1/ 6/59 Well
Me F . 71 8/11/52  Antrum 10/ 3/52  9/29/5, Died
Vr F 32 12/22/5,  Papillary :
. adenocarcinoma 5/23/55 . o
Mt F 65 10/16/53  Breast 4/21/56  5/19/56 Died sud-
. denly -
My M 80 4/21/53  Pancreas - 8/19/53 Died
P4 F 39 1/28/49  Papillary . -
) adenocarcinoma 4/29/50 4/ 7/59 Well -
. F 5, 6/ 7/47  Lung 10/19/51 * 11/19/51 Died
S + M 72  11/30/51  Stomach 6/ 6/52 2/ 5/53 Died
Se F 69 2/22/51  Stomech 8/22/51 /52 Died .
Sy F 54 4/19/47  Breast 5/27/52  9/24/57 Died in. A
failure. .
T M €0 9/25/52  Stomach 5/24/57 Died
W F 74 12/15/49 Breast 2/28/56  4/12/56 Died
Wr F 65 11/20/46  Breast 6/22/51  6/16/59 Died
¥h F 5,  12/17/49  Breast 9/10/57 11/19/59 Well
Wi F 57 8/26/46 Cervix /51
tﬂb-‘szs Y =0
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APPENDIX A
Neme Sex Ca Date
A . - --F .. 1940
1952
1953

Ar F 1941
At F 1951
B F 1954
c F 1952
Ca F 1954
Co. M 1934
Cn M 1955
D F 1947
E F 1947
G F 1939
H F 1949
I F 1927
L F 1942
Le F 1956
L F

L. F 1947
Va F 1936
Me F 1951
Mu F 1952
P F 1954
Pu F 1944
S F 1956
T F 1940
Th 41 1953
Tu F 1952
U F 1948
w F

Wi F 1951
Wr F
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Colostomy
Colostomy
Lung
Cervix
Breast
Colon
Eyelid
Uterus

Soft palate

Prostate
Colostony
Breast
Breast
Sigmoid
Breast
Cervix
Cervix
Uterus
Breast
Rectunm
Uterus
Skin
Colostomy
Scalp

Cervix
Colon

Rectum
Breast
Ovary

Cervix
Breast

Rx Date

9/ 8/56

7/30/54
4/ 8/54
6/ 4/55
8/13/52
8/30/57
2/ 1/51
2/11/55
10/20/55
6/24/53
8/ 3/56

- 6/ 5/54

3/17/48
6/17/54
1/10/58
3/ 2/51
6/ 1/51
L/22/55
10/ 6/55
1/29/60
9/10/55
9/17/53

11/17/57
12/16/54

7/28/53
A
1/31/58
5/ 4/56

Age

62

€7
%9
64
56
42
41
76

52 -

%4
46
64
61
59
39

78

66
59
50
59
57
60

44
79

65
48
50
35
74

Follow-Up
4/10/58 Well
10/20/57 Well .
11/ 8/58 Well
1/ 9/59
2/24/59 Well
8/ 4/58 Well
4/20/55 Died -
©4/22/58 Well .-
10/ 2/58 Well
9/ 3/57 Well
L/ 8/57 Well
9/ 1/59 Well - .
6/21/57 Well . -
4/30/58 Well .
6/27/57 Well
12/ 4/57 Well
4/14/56 Died --
Cerebral hemorrhage
9/17/58 Well
12/26/55 Died --
-Subarachnoid hemor-
rhage CL
5/19/55 Died -
4/26/57 . Well .
5/ 7/57 Well
o ‘1 .
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