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For your information, the following are e x t r a c t s  from treatment 
planning progress r e p o r t  for last quarter .  

The dose model computer program BUCKET has been i n s t a l l e d  i n  
t h e  treatment planning code PIPLAN. 
dose d i s t r i b u t i o n  for a penc i l  beam. 
then obtained fo r  real beam by adding pencil-beam d i s t r i b u t i o n s  f o r  
i nd iv idua l  particle t r a j e c t o r i e s  recorded by W a c ' s  i n  t he  beam channel. 
In t h i s  vay t h e  a c t u a l  phase space of t h e  channel is duplicated.  
model ham also been upgraded in PIPLAN by t h e  c rea t ion  of separate 
pencil-beam libraries f o r  pions,  muons, and e l ec t rons .  

t o  "overlay*' s e c t i o n s  of PIPLAN a s  p a r t  of t h i s  i n s t a l l a t i o n .  
u se fu l  f e a t u r e s  of BUCKET, such as stopping, LET, 4nd "rtar product" 
d i s t r i b u t i o n 8 ,  could r t i l l  not be included, t h e  r e so lu t ion  of the pen- 
cil-beam libraries va8 reduced with a n e g l i g i b l e  l o s s  i n  accuracy. The 
a r r a y  apace s8ved Vi11 be used f o r  a d d i t i o n a l  d i s t r i b u t i o n s  of i n t e r e s t  
for microdosimctry and RBE s tud ie s .  

This dose model f i r a t  c r ea t e s  the 
F ina l  dose d i s t r i b u t i o n s  are 

The 

Because both PIPLAN 8nd BUCKET a r e  l a r g e  codes, i t  was necessary 
Since many 

Hew collinutor and bolus models have been i n s t a l l e d  i n  PIPLAN. 
The main f e a t u r e  of t h e s e  models is t h a t  t h e  code w i l l  design treatment 
devices  t h a t  em, i f  f a c t ,  be  e a s i l y  f ab r i ca t ed  using methods presently 
c x i e t i n g  in 8 c l i n i c a l  environment. P re sen t ly  co l l ima to r s  and bolus a r e  
designed assuming 8 para l l e l - r ay  beam. These models w i l l  be upgraded t o  
r e f l e c t  actual emittance of t h e  treatment beams. 
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The dyrumic range s h i f t e r  i n  t h e  beam channel is used t o  c rea t e  
dose d i s t r i b u t i o n s  spread i n  depth during treatment.  
model ha8 been i n s t a l l e d  i n  PIPLAN which used a pre-defined function 
s p e c i f y i r q  tbc amount of range a t t e n u a t i o n  8 s  a funct ion on time. 
func t ion  is generated independently for a p a r t i c u l a r  beam tune by epecify- 
ing t h e  f i n a l  depth-dose d i s t r i b u t i o n  desired.  I n  the  fu tu re ,  t h i s  
c a p a b i l i t y  w i l l  be included i n  PIPLAN with the f i n a l  depth-dose d i s t r ibu -  
t i o n  t a i l o r e d  t o  t h e  treatment volume of each pa t i en t .  

A range s h i f t e r  

This 

To accamodate p a t i e n t  set-up, add i t iona l  geometry has been in- 
s t a l l e d  t o  d e f i n i t e l y  l o c a t e  the  p a t i e n t  and treatment volume i n  the 
beam channel and t o  independently move t h e  peak dose d i s t r i b u t i o n  r e l a t i v e  
t o  t h e  t reatment  volume. This is anolagous t o  specifying the source- 
s k i n  d i s t a n c e  i n  x-ray therapy and using v a r i a b l e  energy x-rays. 
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Treatment Planning Hemo, cont'd., p. 2 

A collaborative effort has been established v l t h  Drs. Turner, 
Wright, and H a m  at ORNL to compare PIPLAN with their Monte Carlo pro- 
gram PION1. Both pencil beams and experiments are being compared. Initial 
comparisons indicate some significant differences which are being lnves- 
tlgated at this time. As mentioned above, the additional distributions 
being added in PIPLAN will greatly facilitate these comparisons and under- 
standing the effects of inhomogeneities. 
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