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The xedica l  examination i n  the Center for Human Radiobiology 
includes a complete diagnostic x-ray silrvey of the  skelaton. Although 
diagnostic exposures generally a re  slrall below those known to p;GdLiCe 
health .:i‘fects in  adul t s ,  there is concern that effects msy nevertheless 
occur and that exposure leve ls  may not always be  a s  low a s  practicable.  
In order to improve our knowledge of CHR patient doses  we are  makir.g 
measurements i n  a n  anthropomorphic female phantom. At present,  our 

3 
3c’ $$4p$ efforts are devoted t o  dose  measurements in  the  act ive marrow, the ovaries 

<and the  breasts .  The thyroid and lur!gs msy be added in  the future. N o  
dose  measurements using a male phantom a re  planned s ince 85% of the 
examinatiGns made a re  of females .  

Dos::neters a r e  placed a t  the locations of the organs and the  phantom 
is radiographed by t h e  technicians who make the  patient exposures.  
Technical factors  a r e  es tabl ished for the phantom in the same manner a s  
for the patients.  The limbs a re  missing so only h a d  and  torso ex?osures 
a re  made. 
marrow, ovaries,  and breas t s  a r e  outside the  useful bearn for tie deleted 
projections. Examinations a re  made i n  Boston, under the direction of the  
MIT Radioactivity Center,  and a t  A N I ,  so dose  measursments have been  
made in both fac i l i t i es .  

Active marrow dose  

Only a small  underestimate of dose  results since the act ive 

The tables  below present o x  bes t  es t imates  to date of the  doses 
currently given a t  the  two fac i l i t i es .  
t i m e s  and the resul ts  for each replication (A, B ,  C) a re  given. The total 
act ive rnarrojv weight is assumed to be  1000 g .  

The measurements were repea;ed three 

CHR-ANL examination 

Dose, ci rad , 

A B c Asrerage f s .  D. Anztornical reqior, - - -  
%-sac! and nsc!; 2 7  27 35 3 0 &  5 
Chzst 30 32 36 33 f 3 
Xxiomen and pelvis 104 93 11 8 107 5 i o  

Totals 160 l 5 ?  189 :6Y i 19 

DCSS, c; rad 
A a C Avzxqe  5 S. 13. - - -  .l.na;arnica! regioii 

2z2d 2nd nec!; 82 99 9 2  9: 2 9 
Chest  1 3 3  1 6 1  159 153 f 1s 

T0td .S  411  489 432 461 i 44 

2:7 -* 2 3  .%domen and pelvis 191 229 231 



The abdomen and pelvis make a greater contribution t o  t h e  total 
dose than d o  either of the other regions.  This results from a combination 
of two factors: more than half of the marrow is  cofitained there and more 
radiation is required t o  produce an  adequate film exposure than in  the  
other regions because  of i ts  great thickness.  

Ovary and breast  dose 

The bes t  estimates of ovary and breast  doses a r e  given in  the 
table below. The values quoted a r e  the averages for both ovaries or for 
both breasts .  The doses  to the individual breasts differ by a factor of 
about 2 for MIT and the ovary doses  differ by about 20% for PYfIT and 4G% 
for ANL. 
right s ide is always nearer the x-ray tube.  

This asymmetry is produced by lateral  projections, i n  which the 

Dose, mrad 
Breast Facility Ovary 

CHR-ANL 197 f 2 6  1 oo* 
CHR-MIT 491 f 31 265 f 6 3  

* 
Not a measured value; scaled from MiT data .  

Comparison with national averaqes for x-rav exposure 

Entrance exposure doses  for several  standard projections are  known 
to vary widely Throughout the country. This i s  apparently due to  a failure 
to optimize the dose for the diagnostic irlormation desired.  
4 patients indicate entrance doses  in  the ranges 1.9-4.5 mR for the 
?A chest and 69-150 mR for the A? lumbar spine projections inade a: ANL. 
Doses a t  MIT would b e  about 2-1/2 t i n e s  higher. 
national averages of 27 mR and 620  mR, respectively, de t e rmixd  i n  the 
1970 Public Health Service x-ray exposure study. 
comparison our patients are  receiving less radiation dose  than would be 
given a t  other faci l i t ies  that conform to accepted medical practice.  
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