
PRIVACY A! 1 ATER I AL REMOVED 
RADIUM BONES DATA 

Dn September 2, 19L9 t h ree  bone half  s ec t ions  u e r e  received v i a  Dr. Bryan 

from a radium poisoning case  wi th  a r eques t  t o  make radioautographs and spectro- 

graphic ana lyses .  (La ter  information ind ica ted  t h a t  t he  bones had been given t o  

D r .  Warren by D r .  F ranc i s  A!. McKeever, orthopedic rmrgeon, who had remand by 

amputation t h e  shoulder,  g i rd l e ,  and arm of the pa t i en t ,  

p a t i e n t  had rece ived  radium u a t e r  t o n i c  in 1931 and d ied  during t h e  month of 

A u y s t  1949. 

analyses.  ) 

, The 

No autopsy was performed, Dr. Robley Evans had performed b rea th  

I, Radioautographs 

Af t e r  a s e r i e s  of exposure t e s t s ,  a radioautograph was made of t h e  th ree  

bones placed in d i r e c t  con tac t  on a l h n  x 1718 x-ray film. 

W R S  80 days. (Due t o  t h e  uneven sur faces  involved t h e  ' g r o s s 1  radioautographs 

ind ica ted  the  approximate l o c a t i o n s  of the  higher concent ra t ions  of radium and 

i t s  r ad ioac t ive  daughters.)  

The expoaure required 

. ', . .. . ~ . . .  
I .  

Attached a r e  photographs of t h e  bones and t h e i r  radioautographs.  These .- 

reproductions a r e  approximately one-half t h e  a c t u a l  s i ze  of t h e  bones. 

11. 
I 

The bones and radioautograph ne re  turned Over t o  D r .  N. S. MacDonald of the  

Bone Deposit ion Sec t ion  f o r  continued study, on February 3 ,  1950. H i s  r epor t  was 

a s  follms: 

"A small fragment wa8 removed from t h e  proximal epiphys is  of one of t he  

r a d i i  of t he  deceased pa t i en t .  

t o  be r i c h e s t  in t h e  r ad ioac t ive  element, 

6oo°C, ground t o  approximately 140 mesh and tho d i f f r a c t i o n  p a t t e r n  obtained 

i n  t h e  symmetrical back r e f l e c t i o n  camera. 

Radioautographs had s h m  t h i s  l oca t ion  

The f r a g m n t u a s  i g n i t e d  a t  

The bone s a l t  appears qu i t e  
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normal a s  f a r  as c r y s t a l l i n e  s t r u c t u r e  is concerned. 

Normal Human Rib Radium Bearing 
Human Radius from 38 y r  old Female 

Plane B Spacings Spacings 

. h56 .77h8 R .77h6 

,048 . 793h ,7931 

.098 ,8056 8 8052 

.157 .8180 .a177 

. Ih6 

.5S4 
.82&0 

.a299 

Unit C e l l  Dimension 

a, - 9.4736 1 (t0.0007) 
co = 6.8835 co = 6.8816 

BO' = 9.11721 1 

The smaller  va lues  of t h e  c e l l  dimensions in t h e  radium bone a r e  not  

too  s i g n s i c a n t  because v a r i a t i o n s  of t h i s  order  of magnitude have 

been found t o  occur among bone samples of normal individuals." 

111. 

The sample of ashed hone used f o r  t h e  x-ray d i f f r a c t i o n  s t u d i e s  were returned 

t o  Health Physics f o r  counting. The 0.0195 gm sample was given a preliminarg count 

i n  t h e  fb-Y counter  (10% geometry) and r e s u l t s  ind ica ted  0.h7 c ts / sec  Over the back- 

ground. (Bgd = 0.269 c/s) T h i s  is equivalent  t o  2110 d/sec/gm of ash. T h i s  same 

sample was re turned  t o  the  counting u n i t  for an absorpt ion curve determination. It 

na8 also planned t o  obta in  a d d i t i o n a l  counting data. 

Iv. 

The remainder of t h e  ashed bone sample u a s  turned in t o  Dr .  Nuebaum of the  

Spectroscopy Sec t ion  for analyses.  Their  r e p o r t  follows. 
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nA sample of bone a s h  w a s  received from the  Health Physics 

Section. 

radium poisoning. A q u a n t i t a t i v e  examination was made of 

t h i s  sample In comparison w i t h  a normal human bone a m p l e  

obtained from t h e  Bone Deposit ion Sect ion of the  Divis ion 

of Pharmacology and Toxicology, 

obtained as of June 14, 19501 

This  bone was from a p a t i e n t  aho had died from 

The folluwing r e s u l t s  n e r e  

Normal Bone Radium Bone 

Na 0.15 0.40 

K 0.03 . 0.85 

Ca 36.0 23.0 

Sr 0.02 0.016 

Ba a 0.03 * 0.03 

MBI 0.61 0.24 

Fe 0.02 0.02 

The radium bone compared t o  n o m 1  bone i n d i c a t e s  higher 

percentages of sodium (Na) and e s p e c i a l l y  potassium ( K ) ,  and 

lower percentages of calcium (Ca) and magnesium (Mg)." 

V. 

A final compilation of all the  da ta  obtained was t o  depend upon more h is tory  

- 

-1 

data  on the bones which Dr. MacDonald was t o  get  by contac t ing  Dr. McKeever. 

Spec ia l  information regarding the  i d e n t i t y  of the  p a t i e n t  and whether any apecial  
I 

(=1 
-_ t reatment  was given p r i o r  
-c:- - *- 

1) A very t h i n  sample of I 

I 

t o  decease i n  order  t o  a t tempt  removal of 

VI. 

the  bone ash was mounted upon scotch tape 

t h e  radium, 

for alpha 
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countfng. 24 m e  u w e  spread over an nrea  of 10 aq cm. The results from t h e  alpha 

so in t i1 . l a t ion  counter i nd ica t ed  164  a c/m/24 mg sample (Counter geometry = 20%). 

Thus t h e  bone a sh  i n d i c a t e s  3.42 x lo4 a d/m/gm. Assuming t h a t  t h e  a c t i v i t y  in 

t h i s  bone ash sample is radiwn i n  e q i i l i b r i m  wi th  its decay products (sample i s  

e 1 year  o l d )  there  are approximately 4 alpha counts produced pe r  radium dis in-  

tegrat:Ion. 

Then : 
3'42 lo' = 8.55 x lo3 d/dgm 4 

or: 
0*55 lo3 3.9 x curie/gm of ash  
2.2 x 1 P  

According t o  Krehe (S t rah lan therapie  728164, 1942), he f ovnd that 'averace normal 

body conten t  o f  radium equiva len t  t o  1.4 x 10" gm, ranging from 1.9 t o  17.9 x 

m/m of ash.'  He f l i r t he r  sup,gests t h a t  (accumulation in excess o f  t h i s  nmolmt, i f  

it should reach  t h e  concent ra t ion  of 10-l' gm i n  any t i s s u e ,  may l ead  t o  se r ious  

in ju ry  and ultSmntely t o  death'.  Th i s  figure for t o t a l  body content  o f  radium was 

rschcc1:c.d a t  t.ho R o r h s t o r  P r o j e c t  dur ing  t h e  war by Fink and coworkers (Fink, 

F!?t.lonnl I l i~c lear  EncrW S c r l e s ,  VI-3, pg 17h) and found t o  be wi th in  O.Ol$ of k e b s '  

f j p r c .  

2) Thls same thin sample was counted i n  R p-Y counter which gave 0,811 c/scc 

( O a a e t r y  10%) o r  f o r  t h e  2& mg sample equiva len t  t o  

0.10 x 'f 2 350 d/s/gm ash  

2.1 x lo4 d/m/gm ash  
i- -_ An abso rp t ion  curve de te rmina t ion  was done on t h i s  p a r t i c u l a r  sample and the  attached u: 

(Fig. 3 )  i n d i c a t e s  t he  type of curve obtained. The s t eep  drop off  a t  the  s t a r t  of 
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we are cowtirip, some of the Alphas when there i s  zero added A 1  f i l ter  since the 

G-M tube window is 2.0 mJcm 2 and ne are within  1 cm of the nindm, 

VIS .  

An a n a l y s i s  t o  determine mount of Rn226 f r e e  from other natural a c t i v i t i e s  

that  i s  present i n  the bone will be done a s  soon as t h e  is avai lable  f o r  t h i s  

project .  

L. B. Silverman, Chief 
Health Physics Section 
7 April 1952 
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FIGURE 1. 



FIGURE 2. 


