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TO: Subconinittee on Radiat ion Therapy 

Dear Subcommittee lknber:  

I want t o  c o i n  two new terms t o  be used in our d i scuss ions  of 
dose rate w i t h  nega t ive  pions:  

Average Dose Rate (ADX) is t he  q u a n t i t y  t o  be used when c a l c u l a t i n g  
how l ong  it  w i l l  r e q u i r e  t o  give a f r a c t i o n .  For example, if 
t h e  ADR is 100 Rcds/min, i t  w i l l  take 1 minute t o  g ive  a 100 
Rad f r a c t i o n .  

Local Dose Rate ( L 3 R )  is the  rate a t  w h i c h  a Eicroscopic  volume of 
t i s s u e  r e c e i v e s  its dose. 

ADR and LDR are no: n e c e s s a r i l y  of t h e  same magnitude, and 
I n  f a c t ,  in t h e  case  of depth scanning with pions,  they a r e  not 
of t h e  same nagni tude.  I t h i n k  t h i s  has  not been clear i n  our 
d i s c u s s i o n s  and is t he  b a s i s  of some confusion and misunder- 
s t a n d i n g  . 
Ilhen I have said t h a t  t h e r e  is t h e  p o s s i b i l i t y  t h a t ,  wi th  the 

limited funds a v a i l a b l e ,  we might be able t o  achieve only on the  ordcr  
o f  20 Rads/min in a 15 x 15 x 12 cn! t h i c k  t a r g e t  volume, I have been 
referring t o  t h e  ADR. 

What w e  propose i s  t o  sweep t h e  pion s topping region peak, which 
h a s  a t h i ckness  o f  t he  o rde r  of 1-2 cm, through t h e  thickness  of t h e  
t a r g e t  volume. The f i g u r e  below i l l u s t r a t e s  t h i s .  

Now, what is t h e  LDR? I f  we were very p e s s i m i s t i c  and s a i d  t h a t  
the ADR were on ly  10 Rads/nin and that t h e  t h i ckness  of the peak were 
2 c m ,  t hen  we would hcve t h e  fol lowing s i t u a t i o n .  
would have t o  move in s ix  2-cm s t e p s  through t h e  12-cm-thick t a r g e t  
volume. 
t o  go through t h e  t a r g e t  volume, then the  s topp ing  region w i l l  s t ay  a t  
each of t h e  six depths  f o r  only 1 f 6  a i n .  
I d e a l i z a t i o n .  The n o t i o n  would be p r a c t i c a l l y  continuous.  There W i l l  

The 2-cn-thick peak 

I f  you are going t o  g ive  10 Rads exposure,  i .e . ,  t ake  1 nin.  

(Don't worry! Th i s  is an 
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be  no problem of a b u t t i n g  ad jacent  stopping region peaks.) But i t  is 
giving 10 Rads t o  the  l o c a l  t issue i n  t h i s  1/6 min. 
LDR seen by t h e  t i s s u e  i s  10 Radflf6 rnin = 60 RadJnin. This seems t o  
be well out of t h e  lorn' dose r a t e  regime i n  which some of you a r e  con- 
cerned about  e f f e c t s  of ongoing c e l l  r e p a i r  dur ing  i r r a d i a t i o n .  

Therefore ,  t h e  

P h a t  about  patient immobilization? If, as many of you suggest, 
f r a c t i o n s  of the order of 100-200 Rads w i l l  be given with t h i s  high 
RBE r a d i a t i o n ,  then  20 Radsfmin. ADR impl ies  iminobilizacion times of 
5-10 min. 

I g a t h e r  t h a t  most of you f e e l  t h a t  development of b e t t e r  p a t i e n t  
i n m o b i l i z a t i o n  techniques should be  an important p a r t  of t h i s  project . .  
If so, my inpression is t h a t  t o  i m o b i l i z e  a p a t i e n t  f o r  5-10 min. or  
even s i g n i f i c a n t l y  longer  is c e r t a i n l y  no t  an insurmomteble  problem. 

I would a p p r e c i a t e  your conrents i f  any seem i n  order. 

Since re ly ,  

RICXiXD IXTSOX, Co-Chn.  
F a c i l i t y  & Seam Line 
Subcomi t  t e z  

RH:pat 
D i s t r i b u t i o n :  See Page 3. 
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