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D e a r  Dick, 

We have reviewed the  statement prepared by R. C. Alsmiller and 
R. Katz wi th  regard t o  the  re la t ionship  betveen the a n a l y t i c a l  e f f o r t s  
being supported by NSFIRANN and other  na t iona l  cancer radiotherapy 
programs. Our views on t h i s  matter w e r e  brought f o r t h  most recent ly  
during the  v i s i t  of C. R. Weisbin (3/10/73) t o  NSF and are described 

These thoughts w i l l  herein be amplified with pa r t i cu la r  a t t e n t i o n  
paid t o  t he  required tasks  and the  most e f f ec t ive  means fo r  calcula- 
t i o n s  t o  guide the  advanced Instrumentation program and the c l i n i c a l  

b r i e f l y  i n  the  summary "Pion Calculations i n  Support of Radiotherapy." 

procedure program. 

Laboratory and the  University of Nebraska are of high ca l ibe r  and 
The ana ly t i ca l  e f f o r t s  being supported a t  Oak Ridge National 

are nccebsary complement t o  the  Instrumentation Program. 
as t h e i r  let ter points  out 'I... t o  be moat usefu l  t he  ana ly t i c  pro- 
grams m u s t  be c lose ly  cor re la ted  with the  experimental p r e c l i n i c a l  

wi th in  t h e  context of t r e a t i n g  a pa t ien t .  Our instrumentation pro- 
gram encounters problems on a d a i l y  bas i s ;  each time the  experimenta- 
l ist goes t o  the beam s i te ,  new and important p r a c t i c a l  therapeut ic  
questionf? arise. 
provided by an on-si te ,  appl icat ions-or iented,  t heo re t i ca l  support 
program. 

However, 

L 
radiotherapy programs ... .'I The ca lcu la t ions  be performed 

Solutions t o  such problems are most e f f ec t ive ly  Y 

It i s . n o t  obvious what mater ia l s  and shapes a r e  required i n  
the  design of col l imators ,  wedges, and degraders. 
t i o n a l  guidance t o  minimize the  dose t o  normal tissue using bolus 
and wedges t h a t  a r e  appropriate  f o r  the i r r ad ia t ion  of d i f f e ren t  
neoplasms a t  d i f f e r e n t  anatomical sites. 

We need calcula- 
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There are therapeut ica l  complications associated with the  
inhomogeneities of bone and lung. This general  problem was ad- 
dressed i n  the  lat ter of Usmiller and Katz. 
ca t ions  encountered i n  almost every treatment plan w i l l  be  d i f f e r e n t  
f o r  each pa t ien t .  
"There's nobody else exact ly  l i k e  you, nobody else but  you," This 
l i gh thea r t ed  analogy should r e a l l y  be taken most se r ious ly  in t h i s  
context;  each p a t i e n t  is a spec ia l  case. 

However, t h e  compli- 

As t h e  t e l ev i s ion  commercial tries t o  stress, 

Studies  are required t o  determine how t o  i n t e r p r e t  doses i n  
cllicon and germanium de tec tors  as well as ionization chambers. 
From these  s tud ie s ,  one would hope t o  be ab le  t o  assess t he  e f f e c t  
of t h e  physical  presence of t h e  de tec tor  in a phantom o r  pa t i en t .  
P. Soran of our group w i l l  be  v i s i t i n g  Stanford on Friday, Apri l  6 ,  
to discuss  exac t ly  t h i s  probluo. 

The LET d i s t r i b u t i o n s  f o r  d i f f e r e n t  configurat ions and source 
gaometry should be b e t t e r  understood. 
d i s t r i b u t i o n  is a requirement i n  addi t ion t o  the t o t a l  dosage de- 
l i ve red  t o  the  neoplasm. 

Determination of t h e  LET 

Of courae, there  are many amre problems which are involved 
and which could benef i t  d i r e c t l y  from ca lcu la t iona l  guidance. 
ever, r a t h e r  than belabor each of these  d i f f i c u l t i e s  in tu rn ,  we  
wish t o  urge considerat ion be given t o  a "problem oriented" point  
of view with the  ana ly t i ca l  program providing d i r e c t  ca lcu la t iona l  
aupport t o  t h e  rad io therapis t .  This can be accomplished most ef- 
f e c t i v e l y  if the  ana ly t i c  support program is located a t  t h e  
experimental s i te .  

How- 

- 
Charles R. Ueisbin 

Pa t r ick  D. Soran 
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