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TABLE I 

R a d i o a c t i v i t y  o f  Thorium 232 Decay S e r i e s  

Alpha  Beta  Garmna 

Energy Abunda ce Energy Abundance Energy Abunda ce (MeV) B/Th232a (MeV) Y/Th 23?, 
I s o t  ope Ha l f  - L i f e  (MeV 1 a,T.h23qa 

10 232 1.39 x 10 Y Th 

A C  

6.7 Y 
6.12 h 

R J 2 8  
228 

Th228 1 . 9  Y 

224 3.64 d 9a 

220 54.5 s Rn 

Pb2I2  
0.158 9 

10.6  h 
P 0216 

B i 2 I 2  60.6 m 

3.04 s 212 Po 
T1208 3.1 m 

3 .98  1 .oo 

5.339 
5.423 
5.194 
5.448 
5.681 
6.282 
6.775 

0 .28  
0.72 
0.004 
0.046 
0 .95  
1.00 
1 .oo 

5.603 0.0037 
5.622 0.005 
5.765 0.0068 
6.047 0.238 
6.086 0.092 

8.78 0.66 

L - 

-- 
0.012 
0 -46  
0.66 
0 .15  
1.72 
1 . 8 5  
2 .18  

-- 
-- 

-- -- 
0.331 
0.569 

2.250 

-- 
1.8 

-- 
1 .oo 
0.13 
0.08 
0 .53  
0.07 
0.09 
0.10 

-- 
-- 

-- 
-- 

0.88 
0.12 

0.64 

-- 
0.36 

-- 
-- 

0.058 
0.129 
0.209 
0.270 
0.328 
0.338 
0.779 
0.790 
0.831 
0.908* 
0.963* 
0.084 

0.241 

-- 
-- 

0.115 
0.176 
0.239* 
0.300 
0.040 
0 . 7 2 w  
0 .80W 
1.03  
1.34 
1 .61  
1.81 
2.20 

0.277 
0.510 
0.582* 
0.859 
2.62 

-- 

-- -- 
0.003 
0.034 
0.04 
0.03  
0.032 
0.092 
0.008 
0.045 
0.016 
0 .25  
0.19 
0.02 

0.046 

-- -- 
0.02  
0.01 
0.80 
0.05 
0.013 
0.126 
0.109 
0.037 
0.034 
0.047 
0.047 
0.018 

0.035 
0.087 
0.28 
0.05 
0.347 

-- 

Measured by whole body c o u n t e r  - 
(The r a t i o  of  t h e  d a u g h t e r s  g i v e  a measurement of t h e  r a d i o a c t i v e  e q u i l i b r i u m )  



- 
C L I N I C A L  FINDINGS FOLLOWING THOROTRAST ADMINISTRATION* 

Table 

T h o r o t r a s t  Follow-Up S t u d i e s  

Year  T o t a l  No. 
Reported o f  P a t i e n t s  Resu l t s  Inve s t i g  a t o r  Comment 8 

1935 175 No d e l e t e r i o u s  e f f e c t s  found R i g l e r ,  Koucky 3.5 y e a r  follow-up, 
and Abraham8 100 p a t i e n t s  dead 

from primary disease. 
32 p a t i e n t s  no t  t r a c e d .  
43 p a t i e n t s  l i v i n g  and 
appa ren t ly  una f fec t ed .  

1942 286 No d e l e t e r i o u s  e f f e c t s  found Yater and Coe9 10 y e a r  follow-up. 189  
p a t i e n t s  dead. 67 
p a t i e n t s  no t  t r a c e d .  3( 
p a t i e n t s  examined. 

1951 2,235 2 mal ignan t  tumors of l i v e r ,  Thomas, Henry Q u e s t i o n n a i r e s  s e n t  t o  
and 1 leukemia and Kaplan7 132 r a d i o l o g i s t s  

1953 235 4 anem‘ias and 2 leukemias Johansen,  Back- 
e r ,  Rundo and 
FaberlO 9 l1 9 l2 

‘ 1955 35 1 hemangioendothelioma o f  Looney, Iiursh, R e t e n t i o n  approximately 
l i v e r .  I n d u r a t i o n  a t  s i t e  Colodzin and 1 5  years. 14 p a t i e n t s  
of i n j e c t i o n  i n  4 p a t i e n t s .  S t edmanl3 t 14 dead.  Mean age a t  
Minor hematologic changes. d e a t h ,  62 y e a r s  

l i v e r .  1 primary hepatoma o f  Batzenschla  e r  mate ly  10 yea r s .  12 
l i v e r .  1 carcinoma of maxi- and Dorner p a t i e n t s  dead 
l l a r y  s i n u s .  9 of 12 p a t i e n t s  
s t u d i e d  had less than  4 m i l l i o n  

1956 2 1  1 e n d o t h e l i a l  c e l l  sarcoma of  F ruh l ing ,  Gross Mean r e t e n t i o n  approxi  - 

e r y t h r o c y t e s  p e r  m. 3 

1958 136 3 p a t i e n t s  dead from mal ignan t  B e r r e t t  and Mac- Follow-up o f  136 
t d i s e a s e  o t h e r  than t h a t  f o r  Rae‘ p a t i e n t s  who had c a r o t i  
CT which t h o r o t r a s t  w a s  g iven  a r t e r i o g r a p h i e s  between 
cn ( i . e .  , carcinoma of stomach, 1934 and 1950. Evalua-  
W mouth and lung) .  None con-  t i o n  of 134. 66 now 
-.I dead. None a t t r i b u t -  s i d e r e d  t o  be r e l a t e d  t o  

t h o r o t r a s t .  Hematologic a b l e  t o  compl i ca t ions  
s t u d i e s  on 26 p a t i e n t s  showed of t h o r o t r a 8 t  
on ly  l o w  lymphocyte coun t s  i n  
2 p a t i e n t s .  

“From: 

Looney, W. B .  
An i n v e s t i g a t i o n  o f  the  l a t e  c l i n i c a l  f i n d i n g s  fol lowing T h o r o t r a s t  (Thorium 
Dioxide) a d m i n i s t r a t i o n .  

Am. J . Roentgenol.  83: 1 6 3 ,  1960 
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