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I. OBJECTIVES 

1 )  Evalua te  p o t e n t i a l  of heliumlheavy ion rad io therapy  of human cancers 

inc luding  ana lyses  of r ad iob io log ic  parameters and p o t e n t i a l l y  favorable  

tumor-normal t i s s u e  r a t i o s .  

Develop t h e  phys ica l  and dos ime t r i c  bases  f o r  heliumlheavy ion  therapy 2) 

inc luding  r a d i a t i o n  therapy t rea tment  p l a n n i n g , u t i l i z l n g  CT scanning. 

Evaluate the  e f f e c t i v e n e s s  of helium and heavy ions  r e l a t i v e  t o  the  

b e s t  a v a i l a b l e  low LET rad io therapy  techniques by designing and ca r ry ing  

out  a c l i n i c a l  t r i a l  of t h e s e  beams in human cancers.  

3)  



' /  

/I' METHODS OF PROCEDLRE 

{ P i l o t  Helium Ion Radiotherapy Study 

Since J u l y  of 1975, w e  have been engaged i n  a p i l o t  s tudy  u t i l i z i n g  t h e  

934 MeV helium ion  beam produced a t  t h e  184" synchrocyclotron a t  Lawrence 

Berkeley Laboratory.  This  h e l i w  ion  beam has  been used f o r  many yea r s ,  p r imar i ly  

us ing  t h e  p l a t e a u  p o r t i o n  of t h e  beam i n  a r o t a t i o n  technique to  d e l i v e r  small 

f r a c t i o n  number, h igh  dose p e r  f r a c t i o n  p i t u i t a r y  i r r a d i a t i o n .  

p i l o t  s tudy  of helium ion  cancer rad io therapy  most r a d i o t h e r a p i s t s  wished t o  use 

f r a c t i o n a t i o n  i n  a convent iona l  f a sh ion  of 180-200 r ads  pe r  t rea tment ,  fou r  t o  f i v e  

t rea tments  pe r  week t o  t o t a l  doses of 5000-7000 rads  i n  order  t o  re la te  b io log ic  

e f f e c t s  and r e s u l t s  more e a s i l y  t o  ones p a s t  experience.  I n  add i t ion ,  t h e  spread 

out  Bragg peak would b e  needed i n  o rde r  t o  t ake  f u l l e s t  advantage of bo th  t h e  

phys ica l  and b i o l o g i c  p o t e n t i a l  of t h e  helium ion  beam. 

i n  l e a r n i n g  treatment techniques  f o r  Bragg peak charged p a r t i c l e  rad io therapy ,  

techniques  that  could l a te r  b e  d i r e c t l y  t r a n s l a t e d  t o  t h e  BEVALAC when we  began 

i r r a d i a t i o n s  wi th  heav ie r  i o n s  such as carbon, neon o r  argon. 

p e r t i e s  of t h e  helium ion  beam had been s tud ied  previous ly  by Todd and o the r s  ( 

and i n  our i n i t i a l  a p p l i c a t i o n  was summarized by Le i th  ( 

b i o l o g i c  advantage over low LET i r r a d i a t i o n  would be  p re sen t  although t h e  observed 

OERs range from 1 .9  t o  2 .3  i n  test cond i t ions  where x-rays .gave OERs of approxi- 

mately 2.5. 

spread out Bragg pcak. 

learn t rea tment  techniques ;  2) 

mucosal r e a c t i o n ;  3) s tudy  tumor responses;  and 4) 

advantage might be found i n  s p a r i n g  of normal t i s s u e s  by t h e  favorable  dose d i s t r i -  

bu t ion  c h a r a c t e r i s t i c s  of t h i s  beam. 

I n  planning t h e  

In  e f f e c t  w e  were i n t e r e s t e d  

The b i o l o g i c a l  pro- 

) 

). It was f e l t  t h a t  l i t t l e  

The ch ie f  advantage appeared t o  l i e  i n  t h e  phys ica l  p o t e n t i a l  of the  

Tlius, t h e  g o a l s  of t h e  p i l o t  s tudy ,  were (and a r e ) :  1) 

eva lua te  normal t i s s u e  responses inc luding  sk in  and 

determine i f  some c l i n i c a l  

1 
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The existing helium beam line was rapidly modified by introduction of a 

secondary scatterer within the medical cave. A large flat homogeneous circular field 

of 25 cm. diameter was obtained in which homogeneity was present to 2 2% over 90% of 

the field. After 

insertion of a secondary scatterer, ridge filter, ionization chambers, etc., the final 

The residual range in water of the 184" helium ion beam is 32 cm. t range in tissue is about 26.5  cm. This has proven to be about the minimum range 

possible to irradiate a broad variety of clinical sites when one considers the path 

of various beam portals, particularly diagonal or oblique beams and also the bony 

inhomogeneities which may lie in the beam path. 

per minute so that short treatment times were available for the planned doses of 

approximately 200 rads per treatment. 

positioner (ISAH) was already in place which had been designed specifically for 

pituitary irradiation. Modification of this patient positioner to accept patients 

in either the supine, seated or standing positions was easily done. 

The dose rate is about 150-180 rads 

A very versatile, precise and accurate patient 

After considerable discussion by a number of collaborating radiotherapists, bio- 

logists and physicists under the aegb of the Bay Area Heavy Ion Association, an in- 

formal association organized to sssist in the design and conduct of the heliumhavy 

ion trial, we began irradiation of a pilot series of patients. More detailed infor- 

mation regarding this group of patients is presented in the comprehensive progress 

report (Section VI11 of this application). 

A considerable amount of useful information has been learned and may be sum- 

marized : 

1. It is possible to treat most of the anatomical sites in the head and neck, 

trunk and extremities with the patients in a vertical position, either mated or 

standing. Patient immobilization and daily reproducibility has been quite good, par- 

ticularly in the head and neck, where accuracy of reproducibil.ity of.? 2 mm. has been 

generally obtained. In the chest and abdomen this gonl hns been more difficult to 
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2.  The c l i n i c a l  RBE u t i l i z e d  f o r  t h i s  beam appears t o  be  approximately 1.25 

based on observa t ion  of s k i n ,  mucosal and i n t e s t i n a l  r eac t ions .  

lower than might be  expected based on l abora to ry  d a t a  which suggested RBEs a s  high 

This is somewhat 

a s  1.8 f o r  d a i l y  t rea tment  doses of 150-200 rads .  

r eac t ions  o r  s i d e  e f f e c t s  have been encountcred a s  y e t .  

No unusual o r  unexpected c l i n i c a l  

3. I n  order  t o  provide  s u f f i c i e n t  f l e x i b i l i t y  t o  i r r a d i a t e  d i f f e r e n t  t a r g e t  

volumes and ob ta in  a f avorab le  dose d i s t r i b u t i o n  r e l a t i v e  t o  low LET r a d i a t i o n  tcch- 

n iques ,  i t  i s  necessary  to  have a series of r i d g e  f i l t e r s  which provide spread out 

Bragg peaks of d i f f e r e n t  dimensions. We a r e  c u r r e n t l y  employing a series of Bragg 

peaks ranging  from 4 cm. t o  14 cm. I n  a d d i t i o n  t o  provid ing  c l i n i c a l  f l e x i b i l i t y ,  

t hese  r i d g e  f i l t e r s  a r e  designed t o  produce a phys ica l  dose d i s t r i b u t i o n  which 

d e l i v e r s  i s o s u r v i v a l  under t h e  Bragg peak. 

is t o  produce i s o s u r v i v a l  a t  approximately t h e  50% t o  60% l e v e l  per  t rea tment  t ak ing  

i n t o  account t h e  changing RBE (normal t i s s u e s )  under the  p l a t e a u  and spread  out  Bragg 

peak. 

t i a l l y  f l a t  dose response curves  u t i l i z i n g  h i s  c e l l  system ( 

The c a l c u l a t e d  phys ica l  dose d i s t r i b u t i o n  

These r idge  f i l t e r s  have been checked by Raju and have found t o  give essen- 

).  

4. Treatment regimes of fou r  o r  f i v e  f r a c t i o n s  pe r  week a t  approximately 

180-200 CORE* pe r  f r a c t i o n  appear w e l l  t o l e r a t e d  by most p a t i e n t s ,  and i n  f a c t ,  

b e t t e r  t o l e r a t e d  than  low LET r a d i a t i o n ,  which many of them have rece ived  f o r  t h e  

f i r s t  p a r t  of t h e i r  therapy  course.  

5 .  Wax bo lus  compensators b u i l t  i n t o  l i g h t  c a a t  s h e l l s  have proven t o  be  

an easy  form of b a s i c  compensation f o r  s lop ing  su r face  contours and t i s s u e  inhomo- 

gene i t i e s .  

6. A more d e t a i l e d  and complex e f f o r t  w i l l  b e  requi red  t o  adequate ly  assess 

*CORE - Cobalt6' equ iva len t  rads .  

I l b 0 1 8 0  3 



and compensate f o r  t i s s u e  inhomogeneities i n  t h e  beam path.  

computer a s s i s t e d  tomographic scanning  i n  order  t o  ob ta in  the  necessary t issue den- 

sities i n  a r a p i d  fash ion .  

because of changes i n  ana tomica l  p a t t e r n s  such as bowel gas  andfor because of tumor 

regress ion .  I n  a d d i t i o n ,  a s p e c i a l  u n i t  w i l l  b e  requi red  i n  o rde r  t o  scan p a t i e n t s  

i n  t h e  t rea tment  p o s i t i o n  which w e  estimate w i l l  be up r igh t  f o r  80% of our p a t i e n t s .  

This w i l l  r equ i r e  o n s i t e  

Such scans  may be  requi red  f r equen t ly  or even d a i l y  

7 .  While p a t i e n t  t o l e rance  appears  improved i n  t h e  s i tes  t h a t  we have irra- 

d ia t ed  t o  d a t e ,  a number of p o t e n t i a l  t he rapeu t i c  sites have not  had any p i l o t  

p a t i e n t s  en te red  as ye t .  

r e q u i r e s  f u r t h e r  follow-up. 

because of advanced andfo r  p rogres s ive  d isease .  

popula t ion  of p a t i e n t s  i t  h a s  been impossible t o  adequately compare tumor response o r  

c o n t r o l  t o  that  obta ined  wi th  low LET rad io therapy .  

Fut ufe  Stt idies (19 7 7-19 81) 

I n  a d d i t i o n ,  long  term a n a l y s i s  of normal t i s s u e  e f f e c t s  

Many of our p a t i e n t s  have had s h o r t  follow-up per iods  

I n  add i t ion ,  i n  t h i s  heterogeneous 

1 )  We would like t o  cont inue  t h i s  p i l o t  series of p a t i e n t s  i n  order  t o  study 

p a t i e n t s  w i th  t h e  fo l lowing  tumor types :  

1. Se lec t ed  advanced head and neck tumors, such as para  n a s a l  s inuses ,  

s a l i v a r y  gland tumors; c e r t a i n  upper aero-d iges t ive  t ract  sites 

i f  l o c a l i z e d  and un resec tab lc ;  

2. Carcinoma of t h e  esophagus; 

3. Carcinoma of t h e  pancreas  o r  stomach, l o c a l l y  o r  r eg iona l ly  

confined b u t  un resec t ab le ;  

Advanced carcinoma of t h e  u t e r i n e  ce rv ix ,  b ladder  o r  p r o s t a t e ;  

Metastatic d i s e a s e  t o  t h e  p a r a  aor t ic  lymph nodes; 

Malignant glioma of t h e  b r a i n .  

4. 

5 .  

6 .  

These appear t o  b e  f avorab le  sites f o r  charged p a r t i c l e  i r r a d i a t i o n  and 

u l t ima te ly  i t  is hoped t h a t  many of t hese  w i l l  b e  opened t o  ramdomized s t u d i e s  

4 



fi which helium ion  and/or heavy ion  i r r a d i a t i o n  w i l l  be con t r a s t ed  with low LET 

i r r ad ia t ion .  

I n  cont inuing  t h e  p i l o t  helium ion  s tudy ,  our  c u r r e n t  treatment p lan  is t o  

d e l i v e r  a f u l l  course  of rad io therapy  wi th  helium ions  on a fou r  f r a c t i o n s  per  week 
. '{ b a s i s ,  wi th  d a i l y  doses of 180-200 CORE t o  a minimum t o t a l  dose of a t  l e a s t  6500 

Co60 r ads  equ iva len t .  

normal t i s s u e  doses wherever poss ib l e .  We w i l l  continue t o  u s e  mul t ip l e  p o r t  dose 

d i s t r i b u t i o n s  wherever p o s s i b l e  i n  o rde r  t o  minimize dose t o  s k i n  and i n t e r n a l  v i t a l  

s t r u c t u r e s .  

Our goa l  is t o  i nc rease  t h e  tumor o r  t a r g e t  dose re l .a t ive  to  

I 

The end p o i n t s  i n  t h e  s tudy  w i l l  cont inue  t o  be: 1) acu te  and sub-acute normal 

t i s s u e  response as evidenced by s k i n ,  mucosal, i n t e s t i n a l  and connective t i s s u e  e f f e c t  

2) tumor response and c o n t r o l ;  3) l a t e  e f f e c t s  ( f i b r o s i s ,  vascu la r  changes, nec ros i s  

tumor induc t ion )  provid ing  p a t i e n t s  w i th  s u f f i c i e n t  l i f e s p a n  f o r  long term follow-up 

a r e  i r r a d i a t e d .  

2) Some a t tempt  w i l l  a l s o  be  made t o  s tudy  a l t e r e d  time-dose f r a c t i o n a t i o n  

schemes on a l i m i t e d  scale. For in s t ance ,  based on t h e  impression of improved re- 

s u l t s  w i th  combined neut ron  and photon i r r a d i a t i o n  i n  tumors of t h e  p e l v i s ,  i t  may 

be u s e f u l  t o  s tudy  similar combined i r r a d i a t i o n  schemes us ing  helium ion  i r r a d i a t i o n  

and low LET i r r a d i a t i o n  where t h e  doses  are combined throughout t h e  rad io therapy  

course  i n s t e a d  of t h e  helium i o n  i r r a d i a t i o n  be ing  given as a boost f o r  t h e  l a s t  two 

t o  t h r e e  weeks of t rea tment .  

3) We w i l l  also extend our  a n a l y s i s  of t rea tment  techniques,  p a r t i c u l a r l y  

p a t i e n t  p o s i t i o n i n g ,  inunobilization and r e p r o d u c i b i l i t y ;  use of bo lus  f o r  compensa- 

t i o n ;  computerized t r ea tmen t  p lanning;  and u t i l i z a t i o n  of CT scanning f o r  a s ses s ing  

t i s s u e  inhomogeneities,  e l e c t r o n  d e n s i t y  s t u d i e s  and compensation tecllniques. 

in tend  t o  cont inue  and ex tcnd  s t u d i e s  of v e r i f i c a t i o n  techniques t o  check on a c t u a l  

doses de l ive red  i n  thc  t a r g e t  volume, 

We 

Thcse w i l l  i nc lude  i n t e r n a l  placement of 
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and lithium fluoride chips whenever possible in order to verify the de- 

Uvered dose. 

patients as an aid to verification of the beam distribution. 

Also film stack techniques will continue to be run on selected 

Primarily we hope through these pilot studies to obtain sufficient information to 

open certain anatomical and tumor sites to controlled helium trials. This cannot be 

done until we are certain that the helium ion irradiation techniques are well under- 

stood and provide a fair basis for comparison with low LET radiation techniques. 

Additionally, the pilot helium ion study will continue development and refinement of 

treatment techniques in preparation for irradiation with heavier ions to be done at 

the BEVALAC. 

6 
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Simi la r ly ,  we propose t h a t  t h e  same or s i m i l a r  p ro toko l s  be  submitted t o  t h e  I 

Radia t ion  Therapy Oncology Group €or t h e i r  approval  so t h a t  p a t i e n t s  may be  en tered  

on a n a t i o n a l  b a s i s .  S p e c i f i c a l l y ,  we in tend  to t r y  t o  make the  c o n t r o l  arm of t he  

p ro toco l s  s i m i l a r  in orde r  t o  f a c i l i t a t e  intercornparisons. 

supply of p a t i e n t  r e sources  both r e g i o n a l l y  and n a t i o n a l l y .  

This should a l low a ready 

/ 

Controlled Helium Ion Study 

Based on in format ion  learned  i n  t h e  p i l o t  helium s tudy ,  w e  f e e l  t h a t  w e  should 

s h o r t l y  be ready t o  open t h r e e  sites f o r  randomized p ro toco l s .  These a r e  loca l i zed  

carcinoma of t h e  pancreas  and stomach, advanced carcinoma of t h e  u t e r i n e  c e r v i x  and 

carcinoma of t h e  esophagus. 

Ion Associa t ion  h a s  developed c l i n i c a l  p ro toco l s  f o r  these  tumor s i t e s  among o the r s  

(appendix 

f o r  t hese  c l i n i c a l  p r o t o c o l s  was not  thoroughly d e t a i l e d  a t  t h e  time of t h e i r  o r i g i n a l  

wr i t i ng .  Subsequently,  t h e  rad io therapy  group of Lawrence Berkeley Laboratory has  

become a s p e c i a l  member of t h e  Northern C a l i f o r n i a  Oncology Group, t he  c l i n i c a l  t r i a l  

ann of t h e  Northern C a l i f o r n i a  Cancer Program. 

t h e  process  of be ing  submitted t o  t h e  Northern C a l i f o r n i a  Oncology Group f o r  review 

by t h e i r  s t a t i s t i c a l  o f f i c e  and t h e i r  s i t e - s p e c i f i c  and modality committees. 

acceptance and s t a t i s t i ca l  i n p u t ,  i t  is hoped t o  have these  pro tocols  opened t o  men- 

be r s  of t h e  Northern C a l i f o r n i a  Oncology Group by sp r ing  of 1978. The c o n t r o l  

i r r a d i a t i o n  w i l l  be done by member rad io therapy  f a c i l i t i e s  and w i l l  be  v e r i f i e d  by 

t h e  Radiotherapy Committee of t h e  Northern C a l i f o r n i a  Oncology Group headed by Dr. 

Theodore P h i l l i p s .  A s t a f f  p h y s i c i s t  of t h e  Northern Ca l i fo rn ia  Oncology Group will 

The P ro toco l  Development Committee of t h e  Bay Area Heavy 

>. However, s t a t i s t i c a l  cons ide ra t ion  of t h e  number of p a t i e n t s  requi red  

The above mentioned p ro toco l s  are i n  

Upon 

ensure t h a t  t h e  c o n t r o l  i r r a d i a t i o n  f a c i l i t i e s  meet a l l  requi red  s t anda rds  and 

adhere t o  t h e  p ro toco l s .  

1 \ b o 1 8 4  
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In  a d d i t i o n ,  we expec t  t o  r e l y  on t h e  Northern Ca l i fo rn ia  Oncology Croup and / t h e  Radia t ion  Therapy Oncology Group f o r  p a t i e n t  access ion;  randomization; a s s i s t a n c e  

wi th  q u a l i t y  c o n t r o l ;  d a t a  c o l l e c t i o n ,  s to rage  and r e t r i e v a l  as wel l  as forms deoel- 

opmen t . 
A t  the  p re sen t  time t h e  p l an  is t h a t  t h c s e  p ro toco l s  would be opened f o r  helium 

ion  i r r a d i a t i o n  versus low LET i r r a d i a t i o n  wi th  the  p o s s i b i l i t y  of a t h i r d  arm of 

heavy ions a t  a l a t e r  d a t e .  

be developed wi th in  t h e  Northern C a l i f o r n i a  Oncology Group in which chemotherapy 

forms p a r t  o f  t h e  t rea tment  regime. While t h i s  may not  a f fo rd  the  most d e s i r e a b l e  

type  of t es t  v e h i c l e  f o r  a new form of rad io therapy ,  it may be  of va lue  i n  c e r t a i n  

tumor si tes.  

It should a l s o  be  pointed out t h a t  some p ro toco l s  may 
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6 .  

retrieval and evaLuation, expand collaborative network for heavy ion controlled 

t r i a l .  

Up to  the present time the Protocol Development Committee of the Bay Area Heavy 

Ion Association has developed nine protocols for use a t  the Lawrence Berkeley 

Continue protocol development, s t a t i s t i c a l  analysis and data dtorage 

- 

4 
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i n i t i a l l y  as p i l o t  helium i o n  s t u d i e s .  Some of these  pro tocols  w i l l  

eventually become randomized s t u d i e s  us ing  helium ions ,  heavy ions and con t r a s t ing  

these  to  low LET photon techniques; o t h e r s  w i l l  remain non-randomized a s  previously 

mentioned, with t h e  development of t h e  Northern C a l i f o r n i a  Oncology Group, s eve ra l  

of theee  p ro toco l s  a r e  i n  the  process  of being  submitted to  t h e  Radiotherapy and 
/ 

Disease S p e c i f i c  S i t e  Committees of t h e  Northern C a l i f o r n i a  Oncology Group f o r  

review, approval and i n c l u s i o n  ae o f f i c i a l  NCOG p ro toco l s .  

A s i m i l a r  process w i l l  be c a r r i e d  on wi th  t h e  Radia t ion  Therapy Oncology Group 

f o r  s e l e c t e d  pro tocole .  

t o  have common c o n t r o l  arm8 wi th  t h e  Nat iona l  Neutron Trial Croup. 

cont inue  these  e f f o r t s  a t  pro tocol  development a t tempt ing  t o  l i m i t  t h e  t o t a l  number 

of heavy ion  p ro toco l s  t o  perhaps f i v e  or s i x  c l i n i c a l  sites which woald provide 

s u f f i c i e n t  P a t i e n t  e n t r y  t o  determine t h e  e f f e c t i v e n e s s  of t hese  b e a m  i n  a 

t imely  manner. A t  t h e  p re sen t  time, we sugges t  t he  most l i k e l y  sites t o  be 

t e s t e d  will be malignant glioma of t he  b r a i n ,  esophagus, pancreas and stomach, 

advanced tumors of c e r v i x  u t e r i ,  b ladder  and p r o s t a t e  and c e r t a i n  head and neck 

tumors. However, t h i s  list may w e l l  change as we look  very c a r e f u l l y  a t  t h e  

c l i n i c a l  p o t e n t i a l  of each of s e v e r a l  heavy ions  inorder  t o  determine i n  which 

a i t u o t i o n e  t h e  tumorlnormal t i s s u e  r a t i o s  a r e  most adavntageous. 

Where poss ib l e ,  f o r  common protocole  w e  w i l l  endeavor 

We w i l l  

We a r e  f o r t u n a t e  i n  having a number of c o l l a b o r a t i n g  radiothcapy and 

cancer t rea tment  f a c i l i t i e e  i n  t h e  geographic r eg ion  m c h  t h a t  t h e  t o t a l  

number of new p a t i e n t s  a v a i l a b l e  t o  t h e  reg ion  a r e  i n  excess  of 12,000 p a t i e n t s  

pe r  year .  

and i t  w i l l  be  necessary t o  develop r e f e r r a l  p a t t e r n s  and coopera t ive  pro tocols  

very  c a r e f u l l y  i n  roder  t o  avoid competit ion f o r  p a t i e n t  resources .  

Never the less  many of t h e  in s t i t u t ionm are engaged i n  cooperative s tud ie r  

I n  a d d i t i o n ,  a s  a n a t i o n a l  f a c i l i t y  we wish t o  mainta in  access  f o r  any 

p a t i e n t  from any p a r t  of t h e  country and hope t o  do t h i s  through the  Radiation 

Therapy Oncology Group aga in  wi th  very c a r e f u l l y  drawn p ro toco l s  eo t h a t  most 

i f  no t  a l l  p a t i e n t s  w i l l  be  u t i l i z a b l e  as atudy p a t i e n t s .  

Stat!rtdcal sexvices  w i l l  be obtained from t h e  r t r t i r t i u l  o f f i c e r  of the 
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Northern C a l i f o r n i a  Oncology Croup and Radia t ion  Therapy Oncology Group under the  /1 
d i r e c t i o n  of D r .  Byron Brown and D r .  E. Cehan, r e spec t ive ly .  By u t i l i z i n g  these  

group o f f i c e s  f o r  development of appropr i a t e  p ro toco l  forme, access ion  of p a t i e n t s ,  

randomization procedures and handl ing  of d a t a ,  we w i l l  omit t h e  need t o  develop 

an ex tens ive  statist ical  o f f i c e  of our  own and a t  t h e  same time w i l l  have access  

t o  t h e  most s o p h i s t i c a t e d  s t a t i s t i c a l  techniques c u r r e n t l y  being used i n  coopera t ive  

t r i a l s .  

We a l s o  in tend  t o  u t i l i z e  t h e  d a t a  r e t r i e v a l  and s to rage  s e r v i c e  of t he  

/ 
Univers i ty  of C a l i f o r n i a ,  Div is ion  of Radia t ion  Oncology i n  order  t o  s t o r e  

p e r t i n e n t  p a t i e n t  d a t a  and parameters.  

rad io therapy  use  and has  been i n  e f f e c t  f o r  s e v e r a l  years .  

t o  p a r t i c l e  i r r a d i a t i o n  and allows an i n t e r a c t i v e  exchange us ing  a typewri te r  

te rmina l  i n  o rde r  t o  s t o r e  information i n  the  computer and ob ta in  access  to  i t  

i n  a usable  fash ion .  

This system is designed e s p e c i a l l y  f o r  

It is e a s i l y  adaptable 

FOK q u a l i t y  c o n t r o l  i n  randomized t r ia ls  w e  w i l l  make use  of t h e  Radiotherapy 

C o m i t t e e  of t h e  Northern C a l i f o r n i a  Oncology Croup t o  a s c e r t a i n  t h a t  p a r t i c i p a t i n g  

i n s t i t u t i o n s  adhere t o  p ro toco l  requirements.  A Q u a l i t y  Assurance Subcommittee 

has  been appointed and w i l l  have the  use of appropr i a t e  p h y s i c i e t  input  through 

t h e  Northern C a l i f o r n i a  Oncology Group. 

I n  add i t ion ,  we w i l l  r e l y  on RTOC q u a l i t y  c o n t r o l  a c t i v i t i e e  a l ready  functioning 

I where appropr i a t e .  Many of t h e  p a r t i c i p a t i n g  rad io therapy  members of BAHIA group 

a r e  a l rendy members of Radia t ion  Therapy Oncology Croup and have been v i s i t e d  by 

RTOC-Radiological Physics Center f o r  v e r i f i c a t i o n  of dos imet r ic  accuracy, e t c . ,  

a t  t h e i r  i n s t i t u t i o n s .  

Radiographs of beam p o r t a l s , i s o d o s a  d i s t r i b u t i o n s  and treatment d a t a  w i l l  

be  requi red  on each s tudy  p a t i e n t  and reviewed by e i t h e r  ou r se lve r  or the  

r e s p e c t i v e  oncology group headquar te rs  i n  o rde r  t o  be  s u r e  t h a t  con t ro l  p a t i e n t s  

meet pro tocol  requirements.  A s i m i l a r  procedure w i l l  be done with study p a t i e n t s  

a t  Lawrence Berkeley Laboratory and such informat ion  forwarded t o  t h e  appropr ia te  
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headquar te rs  as is needed t o  ensure t h a t  t h e  p a r t i c l e  p a t i e n t s  a l s o  adhere t o  

p ro toco l  requirements.  While t h i s  may n o t  e l imina te  a l l  p o s s i b i l i t i e s  of some 

b i a s  e n t e r i n g  t h e  s tudy  based on more c a r e f u l  and d e t a i l e d  treatment p lanning  

a t  Lawrence Berkeley Laboratory,  L t  should provide  t h e  b e s t  a v a i l a g l c  system 

of comparable t rea tment  and s tudy  groups.  

s p e c i a l i z e d  t rea tment  planning a t  LBL f o r  c o n t r o l  p a t i e n t s  a t  Lawrence Berkeley 

Laboratory,  should t h i s  be  necessary .  

I f  necessary ,  we  w i l l  provide 

A p lanning  s tudy  h a s  been done a t  Lawrence Berkeley Laboratory fo r  des ign  

of a s p e c i a l l y  b u i l t  medical a c c e l e r a t o r  which would provide g r e a t e r  f l e x i b i l i t y  

t han  t h e  f i x e d  h o r i z o n t a l  beam c u r r e n t l y  a v a i l a b l e  a t  t h e  BEVALAC. 

planning  e f f o r t  w i l l  s h o r t l y  b e  underway t o  s tudy  the p o s s i b i l i t y  of beam scanning 

i n  o rde r  t o  provide  a more f l e x i b l e  dose  d i s t r i b u t i o n  with heavy ions .  

A simiar 

U n t i l  w e  

f u l l y  r e sea rch  heavy i o n  rad io therapy  t rea tment  techniqeus and have t h e  f l e x i b i l i t y  

t o  provide  t a r g e t  volume dose  d i s t r i b u t i o n s  comparable t o  t h e  b e s t  a v a i l a b l e  

megavoltage techniques ,  i t  is n o t  w i s e  t o  begin  con t ro l l ed  s t u d i e s ,  except possibly 

l i m i t e d  t o  certaidpites. 

l ea rned  du r ing  t h e  cour se  of t h i s  p r o j e c t  t h a t  a d e f i n i t e  dec i s ion  on con t ro l l ed  

heavy i o n  t r i a l s  can be made and/or implemented. 

It I s  hoepd, t h a t  s u f f i c i e n t  information w i l l  be  


