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I. LroFress Remrt Under Contract AT(30-11667 

The concern Of t h i s  Contract i s  the possible dele-erious e f fec ts  of radiztion thera2y 

of the  thyroid glmd.  The p r i n c i p l  concern r e l a t e s  t o  the possible carcinogenic act ion 

of the radiation i n  the glmd i t s e l f ,  \Ye have a l so  begun extending our i n t e re s t s  t o  

possible leukemia and genetic effects .  The center of e f f o r t  continues t o  be the obser- 

vation of pa t ien ts  i r radiated from 1941 through 1949, 

animals is minor, 

The program with experimental 

. It is presuxed f ro3  anelogy of the e f f ec t  of radiat ion on other t ~ s s u t s  

that  there w i l l  be a long l a t e n t  period, perhaps 20 years, between the radiation necrosis 

in *'-e thyroid gland and tY.e f i E a i  eppeararxe of any mil ipancy ,  

'loxAe-dt period of follo;J-up therefore are those of the most importance t o  t h i s  study :.iId 

The pat ients  with the  

are being watched caref'dly. 

~y radioactive iodine t o g e t h r  w i t h  the nwzber of gland specimens under study a t  the 

Tke s t e t i s t i c s  of the pa t ien ts  w i t h  hyperthyroidism treated 

h'assachusetts General Hospital are as  follows: 

TABLE 

N u m b e r  o f  

Died with Died No 
Perj od: of Fix Treated Autocsv ' AutoDsy 

1941 - 1943 22 1 

1944 * 1946 65 5 2 

20 

650 13 43 

1947 - 1949 . 170 7 

19 1954 

1955 - 1959 762 5 II 
Totals 1669 35 80 

10515520  

P a t i e n t s  

Active 
Fo 1 1 01.v -UD 

13 

45 

120 

512 

L 
,1431 

Seen 
19 59-1960 

4 

15 

76 

146 

60 
301 
' c .. 6 3  

Goiter 
BioDs i e S 

8 

8 

13 

2 
42 
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2. ?.“ZllaEerPnt of t h  e Fol10v-TIp 

The follow-up of the pa t ien ts  has proven t o  be painstaking, The p a t i e n t s .  

are dispersed a l l  over the country, 

t a c t  with a surpr is ing nmber .  

determined t o  loca te  the rLssing pa t ien ts  o r  t o  find out if post-nortern examinations 

Insp i te  of this, we have maintained a close con- 

Tne ac tua l  follow-up is given i n  Table I above. We are 
. . .  . 

xere Eade i f  the pa t ien ts  have died, 

k s .  Irene Nobrega is the  nedical s t a t i s t i c i a n  eniployed t o  accomplish the 

zany aspects of the  follow-up including locat ion of the pa t ien ts ,  appointaents, post  

ZOrten rraterial ,  e t c .  I n  aedi+,icn she is cataloguing carefu l ly  the data of the pat ients .  

The c l i n i c a l  follow-up progra7 of the pa t ien ts  remains under the direct ion of D r .  Earle 

Chapman, D r ,  h!aloof continues t o  help.  Research Fellows a l s o  j o i n  i n  the program. 

’ 3. Be s u l t s  of t& FolTcx-7Jp 

a. Ne onlssia i n  t?.e T?...roid C l m d  

Last year Ke r e p r t e d  the  case of an adenomatous thyroid glard in 

9 young pa t ien t  who had been i r rad ia ted  17 years e a r l i e r  (1941) a t  the age of’9.  

o r  Eore of the 1 u q s  were certa-kJy neoplast ic .  

Three 

Our pathologists consider them bcnigr, 

m d  c l in i ca l ly  thus f a r  they have sb behaved. 

question, 

mong the 301 pat ien ts  exzzined. 

Our j u d p e n t ,  however, is  s t i l l  ope,? t o  

In t h i s  past  year we have not encountered another such suspicious gland 

(See Table I.) 

We have accL-dated a considerable number of thyroid specimer-s for 

study, 8 t o t a l  of 77. (See Table 11.) The majority of the specimens were obtained 

Ti thin 12 years a f t e r  i r rad ia t ion .  We &ve only 5 specimens from 13 t o  17 years 

post-irradiation, namely, 1 operated 17 years a f t e r  i r rad ia t ion ,  1 operated 13 years  

a f t e r  i r rad ia t ion ,  and 3 biopsies 14 years  a f t e r  i r rad ia t ion .  More material pa r t i cu la r ly  

i n  the longer follow-up ranges a re  needed. 

I O b 1 5 2  t 
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Open Surgical Biopsies 

Needle Biopsies 

Operations 

Aut ops i e s 

Total 

Grand Total 

4 3 

3 3 

12 13 

2 3  
2 r, 53 

77 

b. Qt her Effec ts  of Trradiatioq 

1, Possible L e c 2 c i a  Effec t  

Our pat ients  w i t h  long follow-up o f fe r  an excellent o2portwity 

for exploration of the possible leukerza e f f ec t  of radiat ion therapy. A s t a r t  has keen 

made and the progxm is described below i n  the Application fo r  Renewal. 

2. possible Genetic Effect  

It has been suggested tha t  radioactive iodine therapy 3f hyper- 

thyroidism may r e s u l t  in a deleterious genetic e f f ec t ,  

of pat ients  of fe rs  an excellent opportunity t o  examine t h i s  question. We have been 

sorting out the married women who have borne children since the therapy t o  the thyroid. 

Again,.our long-standing group 

This aspect of the progrm is  dea l t  with in the Application fo r  Renewal. 

c .  fkiliman c y  of Organs Otherfban the  Thvroid In Treated Patients 

Since possible malignant degeneration in the  thyroid i s  a principal 

objective of t h i s  Contract, it has been suggested t h a t  it would be wise t o  see whether 

tht 

t izat ionn.  With t h i s  idea i n  mind a study is i.ding Eade of the  occurrence of carcinona 

;as a predi lect ion of our pat ien ts  t o  malignant degeneration, a possible "presensi- 
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organs other than the thyroid gland. Fifty-four Fat ients  have been found t o  have had 

a cancer i n  another orgen. 

it appeared a f t e r  the treatn:ent of their  hyperthyroidism. 

date  t rea ted ,  the date of the  thyroid tharapy end the  0utcorr.e thus far is given 

Appendix A. 

I n  sone, the cancer antidated the hygerthyroidism and i n  others  

The pa t ien ts ,  the cancer, the 

I - .. -. , 
The data a re  only a s t a r t  and no conclusions can be dram.  

S d .  Radioactive TcLnp 4 Fall  Out and &&I? o l o n  Denartrrent A c t i v i t k  

Since June of 1959 , Dr. Vickery and the Department of Pathology mor.<- 

tored over 600 thyroids fro; routine autopsies fo r  rad ioac t iv i ty ,  

were assayed i n  a well-type s c i n t i l l a t i o n  counter for  1017 l eve l  rad ioac t iv i ty  i n  the regiofi 

of the w i n  iodine g m , a  peak. 

above background and one-half of t h i s  nurber (roughly 1 per  cent of t he  t o t a l  600) were 

from pat ien ts  hovtn t o  have had t r ace r  doses of 1131 or, i n  a few instances,  radioact ive’  

I 

take i n t o  account those pa t i en t s  whose hospi ta l  h i s to r i e s  do not record previous isotope 

administrations. 

Aliquot3 of thyroid 

h,o per cent of t h i s  t o t a l  showed s igni f icant  elevations 

7 ic  f o r  brain scans,  A f i n a l  e s t i ca t e  of considerably l e s s  than 1 per cent would 

The Depertrent of Pathology continues t o  follow pat ien ts  who have 

had therapeutic doses of 1’’’ and who have subsequently c0rr.e t o  thyroid surgery o r  t o  

post-mortem examination. During the past  year we have had the opportunity t o  see the  

thyroids of 5 pat ien ts  a t  autopsy and 3 from surgery who had received radioactive iodine 

e i t h e r  for toxic  goi te r  or  f o r  coronary-artery disease. 

I n  cooperation a i t h  rceribers of the Thyroid Clinic ,  cor re la t ive .  . , I. 

studies  on pa t ien ts  receiving t r ace r  doses of radioactive iodine preoperatively have 

been Ferfor;red in the Pathology Departcent. Techniques u t i l i z e d  have included gross 

autoradiograFhic Kethods, microautoradiographic preparations and assays of rad ioac t iv i ty  

of selected go i t e r  a reas ,  

a .nyroid cancers. 

These observations have been made on both benign nodular goitoys 

Appropriate comparisons of these data with c l i n i c a l  diagnostic 

DOEIHQ 
c r i t e r i a  and scanning raps of the neck for radioact ivi ty  a re  also performed. 

75 , . -  . ..‘> 
II O b 1 5 2 3  
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B. Qbservetions in EmerkentgJ An.irr,au 

Only one small study has been supported by this Contract, There are theoretical 

reasons to  suppose that Vita.in B12 might have an hyperplastic effect on the thyroid 

gland. Such an effect would have a deleterious action particularly if working in con- 

junction with another hyperplastic influence or upon a previously irradiated gland. A 

shgle series of rats were treated with a large dose of Vitamin B12 over a six months' 

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

nate controls. 

C. Pe rsonnel 

There has been no change in the key personnel. Dr. Oliver Cope continues.as . .  . 

t he  Principal Investigator. Dr. Earle M. Chapman and Dr. Farahe W o o f  supervise the 

follow-up of patients. The medical, surgical, pathological and radio-biological particl- 
.. p J are: Dr. Jacob Leman, Dr. Edxart! Hadin, Dr. George Nardi, Dr. Austin Vickery, and 

, 

Dr. Gordon L. Brmnell, respectively, 

the Thyroid Clinic. 

Dr. Kelvin Ledernan has been 8 Research Fellow in 

. .  ' ,II. Reauest for  ReneTal of Ccntrect AT(3O-11667 

&. RoDosed Studies 

For this coming year we propose three principal studies, narcely, neoplasia in 

the thyroid gland, possible leukemia effects, and possible genetic effects. All are 
possible complications of radioactive iodine therapy of hyperthyroidism. ,*- . . , 

1. Post-Irradiation NeoDlesia in the Th..oid Gland.. 

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

hyperthyroidism has been treated with radioactive iodine is the principal objective of 

this Contract. We hope that support will be continuing until the issue of possible 

mb ,nant degeneration is settled, 

DOEIHQ 
'ij 



Nineteen years have elapsed since the first pat ient  with , .  hyperthyroidism 
t 

I.-& treated with radioactive iodine a t  the Massachusetts General Hospital. By analogy . . 

with sk in  cancer following i r rad ia t ion  it has been anticipated tha t  a 20 year l a t en t  

period might exist between the i r rad ia t ion  of the  thyroid and any rralignant degeneration. 

The crucial  years a re  therefore now inmediately before us. 
. .  . 

. .  . .  * .  
As pat ients  are  being called in fo r  follow-up, it is  hoped tha t  ft w i l l  

be possible this coming year t o  carry out open surgical biopsies o f . t h e  thyroid gland . 

on patients selected from the e a r l i e s t  i r rad ia ted ,  

Application fo r  Renewal but t o  date has not proved feasible .  

not been encountered in the follow-up. These proposed biopsies are  apart  from the thyroid . .  

Spzcii?ens obtained from pat ients  Kith suspicious nodules who w i l l  need surgical exploraticm 

for  the pa t ien t ' s  ovm protection, 

This plan was described i n  l a s t  year's . 

Appropriate patients have 

. 

. 

Should a suspicious tumor be encountzred i n  subsequent operations, or 

b ies, i . L  is  proposed t o  carry out anixal transplantation. An item for animals is 
. -  

therefore a l so  included i n  the Proposed Budget. 

2. Possible Leuke~.ia E f f e c t s  of Irradiation 

The follow-up studies fo r  several years have included a complete blood 

examination. 

We also hope t o  run a control survey concurrently on pa t ien ts  wi th  hyperthyroidism who 

It i s  proposed t o  continue t h i s  aspect in the search f o r  possible leukemia. 

have been t reated by surgery o r  drug therapy and thus add t o  the  inforrat ion available 

on this important subject.  

re la t ively l e s s  additional time and expense i s  required f o r  t h i s  aspect of the blood 

work. 

Much of the  work is i n  the nianagement of the follow-up and . 
- . . .  

3. Possible Genetic Effects of Trra d a  i ti= 
. .  

. .  It has been suggested t h a t  the radioactive iodine given for therapy of 

hyr' -+.hyroidism may, while c i rculat ing i n  the blood stream, adversely a f fec t  the gonads 
I 

:.7 . 
ana "neir derivatives. 

1 .-'J 

0 b 7 5 2 5 There are  60 women who have been t reated i n  our Thyroid Clinic who have 

borne 90 c:ildren since the therapy 'of t h e i r  thyroid. (See Table 111.) DOEIHQ 
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TABLE IIx 

Number of 
Pat- S 

9 I l j o  

31 Il>l 

*Bore 90 children 

1131 .. 

PREGNANCIES ABlTR Re1 

Period 

i7/+7-195: 

19 54 -1960 

Number of 
Patients  

7 
2 

8 
18 

5 

20 

' .  

12 - 16 years 
l o s t  t o  follow-up , '  

, 10 - 12 years 
5 - 9 years 
2 - 4 years 

1 - 6 years 
. . . _  

.. . . .  

.. 

It is Dr. Ckapnan's design t o  inveigle the parents of these children t o  bring the children 

in for examination. 

the parents or children. 

p a r t  of the follow-up progra? is undertaken, it ray bring rewarding and l e t  UB hope re- 

assuring information. 

This he poir,ts out m i l l  have t o  be done in such a way not t o  alarm 

'he general approach is t o  be an info& one. As this proposed '. 

4. gther  h 6 1 i m m c f e s  

We plan t o  continue t o  tabulate the occurrence of malignancies in t i s sues  

other, than the thyroid. 

one organ is more l i k e l y  t o  have a c a p e r  in a second organ than is  a person i n  the 

population a t  large who has not previously had a cancer. 

It has been s ta ted tha t  a pat ien t  who has had a malignancy of . 

Thus, it is  deemed wise t h a t  

the occurrence of other nEtlignencies i n  our pa t ien ts  be tabulated as  a par t  of the 

Ir fgation of possible rcalignant degeneration i n  the thyroid gland resu l t ing  from 

radioactive iodine i r rad ia t ion .  

t R b 1 5 2 b  



-8- 

5. Padioec t ive  I odine Fell Out in the Hu~an Bcine 

Dr. Vickery plans t o  continue h i s  study of f a l l  out radioactive iodine h 

the thyroids of the hwan being obtained a t  autopsy. This study is supported from funds 

from another source but i s  considered so closely related t o  t h i s  project t ha t  it i e  

mentioned i n  t h i s  plan of in ten t .  

The support given by the Atomic Energy Commission has made it possible to’organize 

this  contbulng follm-up and it is  frevently hoped tha t  it w i l l  be possible t o  continue 
. . .  

.. . the  support and the project.  

# 

. .  
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F 66 

Bu 
C 
D 
G 
H 
K 
Ke 
L 
LY 
MC 
VX 

Mt 

UY 
Pd 

0 -  

s :  
Se 
SY 

T 
w 
Wr 
wh 
wi 

F 
H 
I? 
F 
F 
F 
F 
F 
M 
F 
F 

F 

M 
F 

F 
M 
F 
F '  

M 
F 
F 
F 
F 

. 

65 
66 
47 
56 
79 
53 
54 
71 
58 
71 
32 

65 

80 
39 

54 
72 
69 
54 

60 
74 
65 
54 
57 

Ekm& 
12/10/5 3 
6/19/54 
11 /21/5 3 
12/16/49 
11/21/56 
4/ 7/56 
5/  5 / 5 0  

12/ 5/46 
4/ 1/49 
7/20/50 
8/11/52 

12/22/54 

10/16/53 

4/21/53 
1/2 8/49 

6 /  7/47 
11/30/51 
2/22/5 1 
4/19/47 

9/2 5 /52  
12/15/49 
11/20/4 6 
12/17/49 
8/26/46 

Cancer 
Renal c e l l  
Breast 
Ca Kidney 
Sigmoid 
Skin 
Breast 
Pancreas 
Rectum 
Breast 
Malignant Lynph0rr.a 
Antrum 
Papi l lary 

Breast 
adenocarcinoma 

Pancreas 
Papi l lary 

Lung 
Stomach 
Stonech 
Breast 

adenocarcinoma 

Stomach 
Breast 
Breast 
Breast 
Cervix 

. . .  . 

tOb1528 

9/29/56 4/28/58 
3/17/5 5 5/27/58 

3/25/53 6/1 5Y 53 
12/19/58 

9/11/57 
6 h 9 / 5 6  

7/20/49 7/30/49 
4/11/53 11/ 2/59 
9/19/57 1/ 6/59 
10/ 3/52 9/29/54 

3/ 1/57 

. . .  .. Well 
Weli . 

Died 
Died 

Died 
Died 
Well ' 

Well 
Died 

5/23/55 
4/21/56 5/19/56 Died sud-' 

4/29/50 
10/19/51 
6/ 6/52 
8/22/51 
5/27/52 

2/28/56 
6/22 / 5  1 
9/10/57 

/ 5 1  

' 8/19/53 

4/ 7/59 

2/ 5/53 
/52 

'' 11/19/51 

9/24/57 

5/24/57 
4/12/56 
6/16/59 

11/19/59 

. .  
denly ' 

. . .  Died 

Well . . .  
Died .. , 

Died 
Died 
Died i n .  

Died ' .  
Died 
Died 
Well 

1 '  

. .  

failure.. . ' . 

. .  
, . . .  

. .  . . ' .  

. .  
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Name. m 
A . . . - . ..- . F .  

Ar 
A t  
B 
C 
Ca 
co 
cn 
D 
E 
G 
H 
I 
L 
Le 
L 
lic, 
Ma 
Me 
Mu 
P 
Pu 

S 
T 

Th 
Tu 
U 
W 
li 
Wr 

F 
F 
F 
F 
F 
M 
M 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

F 
F 

1s 
F 
F 
F 
F 
F 

u 
1940 
19 52 
19 53 
1941 
1951 
1954 
1952 
19 54 
1934 
1955 
1947 
1947 
1939 
1949 
1927 
1942 
1956 

1947 
1936 
1951 
19 52 
1954 
1944 

1956 
1940 

1953 
1952 
1948 

19 51 

131 UNCE8 BEFORE RaT 

Cnncer m 
c 01 os t o w  
Colostomy 

9/ 8/56 

Lung 
Cervix 
Breast 
Colon 
Eyelid 
Uterus 
Soft  palate  
Prostate 
Colostomy 
Breast 
Breast 
Sigmoid 
Breast 
Cervix 
Cervix 
Uterds 
Breast 
Rectw 
Uterus 
Skin 
Col os t orrly 
Scalp 

Cervix 
Colon 

Rectum 
Breast 
ovary 
Cervix 
Breast 

7/30/54 
4/ 8/54 
6/ 4/55 
8/13/52 
8/3/37 
2/ 1/51 
2/11/55 

10/20/5 5 
6/2 4/53 
8/ 3/56 
6/ 5/54 
3/17/48 
6/17/54 
1/10/58 
3/ 2/51 
6/ 1/51 
2/22 /5 5 

10/ 6/55 
1/29/60 
9/10/55 
9/17/53 

llfi7/57 
12/16/54 

7/28/53 
2/27/53 
1/25/52 
1/31/58 
5/ 4/56 

& 

62 

67 
59 
64 
56 
42 
w 
76 
52 .- 
54 
46 
64 
61 

. 59 
39 
78 
66 
59 
50 
59 
57 
60 

44 
. 79 

65 
48 
30 
35 
74 

. .  

Follo\o-vb 

4fi0/58 Well . . 

10/20/57 Well . :' ' 

11/ 8/58 Well. ' 

. .  . .  . .  
I . .  . , i . .  . *.  

1/ 9/59 
2/24/59 Well ', 

8/ 4/53 Well 

4/20/55 
. *  . : 

Died . . .. . '  ~ 

' 4/22/58 Well 1 .. ..' ' ; .  
10/ 2/58 Well ' ".;.: ... 
9/ 3/57 We1.l I 

41 8/57 Well . , 

91 1/59 Well . . . 
6/21/57 Well ' 

. .  

4/30/58 Well . .  

6/27/57 Well . ' 

12/ 4/57 well  
4/14/56 Died -0 

Cerebral herno-rrhage 
9/17/58 Well 

12/26/35 Died 0- 

Subarachnoid hemor- 
rhage 
5/19/55 Died 
4/26/57 Well * .  

5/  7/57 Vel1 
- .  

. . - - - .  . , , 

. .  

. '. ( .  
. .  

. .  


