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SUBJECT: Comparison of  t h e  plutonium d i s t r i b u t i o n  i n  t h e  s k e l e t a l  remains of 
40-015 with t h a t  i n  40-010 

In t h e  1978-79 Annual Report a comparison was made of t h e  d i s t r i b u t i o n  of  
plutonium i n  t h e  s k e l e t a l  remains of  40-010 with t h a t  i n  40-015. 
comparison n ine  bone samples from each ske le ton  were analyzed: 
ind iv idua l  bones, 3 whole bones, and one group of bones. The concent ra t ions  i n  
t h e  sample from each ske le ton  were then divided by t h e  concentrat ion i n  a 
p a r t i c u l a r  sample from t h a t  ske le ton ,  t h e  femur midshaft. m'e agreement of t h e  
va lues  f o r  t hese  concentrat ion ratios suggested t h a t  t h e  d i s t r i b u t i o n  o f  plutonium 
i n  40-010 was not  a t y p i c a l .  The p o s s i b i l i t y  of t h i s  was based on t h e  knowledge 
t h a t  a symptoin of Cushing's syndrome, t h e  i l l n e s s  t o  which 40-010 succumbed, is 
os teoporos is .  

To make t h i s  
5 s e c t i o n s  of 

Since Ju ly  1979 a number of  o the r  bone samples from these  two cases have 
been analyzed. 
ing t a b l e ,  along with t h e  values  presented i n  t h e  1978-79 report. 
drawn i n  t h a t  r e p o r t ,  t o  w i t ,  t h a t  t h e r e  is  no s i g n i f i c a n t  d i f f e rence  i n  t h e  
d i s t r i b u t i o n  of plutonium i n  t h e  bones of t h e  two skeletons,  appears t o  b e  correct. 
Over a wide concentrat ion range, t h e  d i f f e rence  i n  t h e  concentrat ion ratios for  any 
bone is l e s s  than a f a c t o r  of 2. 

The concentrat ion r a t i o s  f o r  t hese  samples are given i n  t h e  follow- 
The conclusion 

A p l o t  of t h e  values  f o r  40-010 aga ins t  those  for  40-015 ind ica t ed  t h a t  
t h e r e  was a l i n e a r  c o r r e l a t i o n  between t h e  concent ra t ions  i n  t h e  two ske le tons  
i f  t h e  values  f o r  t h e  femur were not  considered. Since t h e r e  was o t h e r  evidence 
t h a t  plutonium depos i t ion  in  t h e  femur in  40-010 was atypical i n  comparison with 
t h a t  i n  t h e  r e s t  of t h e  skeleton ( the  concentrat ions i n  t h e  femur heads d i f f e r e d  
by a f a c t o r  of about 3 and in  t h e  femur t rochan te r s  by a f a c t o r  of  about Z), t h e  
concentrat ions in  each s e t  were renormalized t o  the  concentrat ion i n  t h e  r e spec t ive  
t i b i a  midshaft and these  values  were p lo t t ed .  This p l o t  is shown below. 
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I t  zpyears  t h a t  t h e r e  i s  a good c o r r e l a t i o n  between the distribtkions i n  the 
two cases when t h e  concent ra t ion  r a t i o  is l e s s  t han  about  20, i.e., when most of 
t h e  plutoniuin i s  i n  c o r t i c a l  bone. 
h igher  percentage of  t h e  plutonium i n  t r a b e c u l a r  bone, there is more scatter i n  the 
d a t a .  
50-010, t h e r e  were l a r g e r  l o s s e s  of ca l c iux  and/or plutoniurrr-from the trabeculae of 
c e r t a i n  boaes than t h e r e  were from o t h e r s .  

Beyond t h i s ,  when there is a progressively 

The only explanat ion I can o f f e r  i s  t h a t  as a result of t h e  osteoporosis i n  

Considering the facts that (1) they were 
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both  i n  very  poor h e a l t h ,  ( 2 )  one bas a female and t h e  o t h e r  a =le, (3) and she 
was about 20 y e a r s  o l d  and ke about 60, it seems s u r p r i s i n g  t h a t  t h e  d i s t r i b u t i o n s  
a r e  so similar. I n  fact  t h e  concent ra t ion  i n  a p a r t i c u l a r  bone of 40-015 can be 
es t imated  wi th  a r e l a t i v e  e r r o r  of about 25% from t h e  concen t r a t ion  i n  the sane 
bone of  40-010 us ing  t h e  fo l lowing  equation: 

where R15 is  t h e  concent ra t ion  r a t i o  i n  40-015 

and P.10 is t h a t  i n  40-010. 

During t h e  coming month o r  two, a few o t h e r  bone samples from 40-015 will 
With t h e  except ion of t h e  skull, t h e  remainder - -  are being  returned be analyzed. 

t o  J. Farnham f o r  re in te rment .  
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Rela t ive  Concentration 

Bone Bone/Femur >lidshafta 

(1979) 

Humerus shaft 
Femur head 

Rib-8 (D-1) 
Sternum 
Vertebrae, cervical, body 
Vertebrae, t ho rac i c ,  body 
Tarsals 

Rib-2 (B-3) 

(1981) 

Scapula 
blanubriuin & sternum 
Rib-1 (B-1) 
Rib-9 (D-3) 
Rib-10 (D-5) 
Thoracic v e r t e j r a e ,  processes 
I l i a c  c res t  o f  innaa ina te  
Sacrun 
Femur, trochanzzr 
Femur, conzyles  
T i b i a ,  proximel cozdyles 
T i b i z ,  s h a f t  
T ib i a ,  distal c m d y l e s  
F ibula ,  ends 
F ibula ,  shaft 
Humerus, head 
minerus, proximal e?iphysis 
Ulna, ends  
Ulna, s h a f t  
Radius, s h a f t  

b 

- Case 40-015 40-0f0/40-015 case ~ O - O I O  

0.97 (2.2) 
b 10.6, 3.86 (25,8.9) 

10.1 (23) 
11.0 (25) 
25.7 (57) 
25.8 (57) 
23.3  (52) 
1.41 (3 .2)  

1.11 (1-6) 0.87 
2.11 (3.1) 5.0,  1.8 
10.2 (15.0)C 0.99 

18.0 (27) 1.4 
19-3 (29) 1.3 

8.95 (13.5)' 1.2 

29-8 (45) 0.78 
1.23 (1.8) 1.1 

9.31 (21)  - 5.86 (8.9) 
25.7 (59) 18-6 (28) 

1 1 . 7  (27) 21-2.. (3.1) 
11.5 (26) 27.3 * (27)  
16.0 (37) - 10.5 (16) 
17.2 (39) 10.6 (16) 
16.3 (39) 13.1 (20) 

4 . 4 4 ,  2.63 (10,6.1)b 2.49 (35) 

10.7 (25) 1a.o. (15) 

1.25 (2.8) 1.41' (2.1) 
1 . 7 2  ( 3 . S )  1.76 (2.6) 
0.43 (1.0)  0.65 (1.0) 
0.98 (2.3) 1.41 (2.1) 
1.18 (3.4) 1-73 (2.6) 

3.91 (9.0) 2.92 (4.3) 
2.85 (6.4) 2-82 (4.2) 
1.09 (2.5) 1.45 (2.1) 

- 0.57 (1.5) 0-79 (1.2) 
0.59 (1.3) 0.85 (1.5) 

0.59 (1.4) 0-91 (13) 

1.6 
1.4 
1.1 
0.55 
1.1 
1.5 
1.6 
1.2 

1.8, 1.1 
0.58 
0.93 
0.66 
0.69 
0.86 
0.65 
1 .3  
1 .o 
0.75 
0.76 
0.69 

a 
Smbers i n  parenthcses  a r e  r e l a t i v e  t o  t i b i a  n i d s h a r t  

Lef; and r i g h t  femur, r e s p e c t i v e l y  b 

C 
These v a l u e s  a r e  kno\m t o  be a f a c t o r  of 1 .5  t o  2.0 low, as they are for 3 secSion 
of  r i b  

L -- 


