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Conmanta 8nd queationa f r m  our colle8gueo 8t the  1977 AAPU meeting with 

In some area. we were pr8imtd and other. c r i t i c i zed ,  8lthough in 
Mort c r i t i c iamwere  directed 

rrg8tda t o  our prpenon pion doainetry 8nd p i q n  beam trerttuat pl8nnlng were numerour 
8nd qu i t e  pointed. - . - genet81 I believe people were *reared with our work. 
t o  t h e  lack of phyoica having been c ~ l 8 t . d  8t a level t o  adeqo8tely j w t l f y  our 3-0 

I believe molt were emp8thatic with the  p reamt  philoaophy of the 
pro jec t  which a n p h u l t u  the treatment of pat ien ts  f i r a t  8ad the  phyaica underrtanding 
aecond. 
on the phyalca which al lata  t o  8dequ8tely plur 8nd knav p8tient dosea. 
upon our next g r l a t  revieu or  mite v i a i t  there  ~8me-criticimr w i l l  .rime 8nd t h r t  un- 
leas we have mor8 ref ined phyaicm by than t h a t  we could f8c8 dr8mtic cuta in the  physics 
budget o r  cat on t h e  entire grant. 
8 large pat ien t  108d I believe ue should follow m o m t  bar ic  yidel inem: 

opposed t o  doing technician'r  vork which ha8 been a full time job  for over the  part sir 

. .tre8tment plamlng. 

However, I aaaured our co l luguea  th8 t  we are working and h8ve plana t o  work 
I f e e l  t ha t  

In order t o  8ccompliab t h i a  goal while still retaining 

1) Acquire a u f f i c i m t  technic81 help me the  phyalcimta c8n do physica am 

m t h 8 ;  ' 

2) h v c  PIPLA!? 8~8i l .bh  f o r  patient ume 80 moon u possible f o r  s t a t i c  
f i e l d  treatments; -- 

3) To begin development of the  fan tune8 and dynamic t reaments ,  but not 
.to begin t h e i r  u8a on p8t ien ts  u n t i l  (8) a t 8 t l c  trutmentm 8re undrrrtood in term of 
.-phyalc8l' doae and biological doar and (b) PIPLAN h u  proven th8t  It c8n vork for  dyhamfc 
tre8tment planning. 

8 a-ry of prsaentationn 8nd carPIPmta a t  the  meeting which seemed Belov 
- p e r t i n e n t  t o  the pion project .  

1. CT Sc.mint 

of p8 t i en t  poaftionina from Cf a c w .  
m k e  t h e  CT patlont table %dentleal t o  the t r e a w n t  table.  
l a  probably 8ceept8ble in 8CCcmpliShhg thio. 

Talk T5 ptrrrnted da ta  which mhave t ha t  the r u n  murf8cr could only be 
8ccur8tely depict& by having 8 wide window r e t t i n g  on the  ACTA acmner. 
irmtcly 1 cm in 15 c8 were obtained with the  narrow window mettingr. 
not  be 8 prob1.n for the scmuer8 we ume but  mhould checked by 8c8nnlng 8n 8ppropriate 

A. niL. Co1ttie.a in re f re rhar  courae RCIO emphuizrd the  r a p r o d d b l l i t y  
Thait so lu t ion  a t  Xms8cbwettm Ckaer~lw8s t o  

Our ayatem of l igh tcas t lag  ' 

-- 
B. 

Error@ of aPProx- 
Thia 6811 or PUY 

- , phantom. 
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C. T6lk NS presented a qual i ty  cont ro l  preview of CT scannerr in the Loa 
Angelem area, which rhowad one machine not t o  have a uniform r t a p  8 lZe .  The ,canning 
.tables a t  )(.S88chu888tt8 -era1 have tab le  m r k a r r  which Cm ver i fy  s t e p  d Z t .  h a 
dnimur we 8hould incorporate  in to  ph8nt0m design a vay of measuring s t ep  incrmcntr .  

D. 
paver8 from CT nuabers. 
appl icable  t o  bolts8 deuign. 
enargy o c a  method, and f e l t  th8 t  a.ringlr SCUL method would be su f f i c i en t  for  treatment 
p l a e i n g .  
compact bone. We should incorporate &PO4 r o l u t i m  In to  our CT phantom and ohould adopt 
t h e  rl$orithm converting CT numbers t o  r e l a t i v e  rtopping pouerr: 

. -. - . .  . .  
Georga chrn in T4 prarentrd an 8lgOrithUi f o r  calculat ing re la t ive  stopping 

Thir 1s t he  topic of John H i l l ' s  ther ia  and 1s raorething d i r ec t ly  
George discusred a s ing le  a r r e t ~  acari method v e r i ~ ~  a d w l  

so lu t ion  t o  give 8n e f fec t ive  2 close t o  t h n t  of 

. -  

Bone V88 rimulated by A2PO - . -. 

.-  

1 I> solve for X in, Ax -dd,t+(l+) 1 2 ,  shere& = at tenuat ion coefficient of 

at  CT energy 
# . .  

2) U@ng r( eolve f p r  #IC, which 8hould be proportional t o  e lactroa dcnrity,  

E.. fn 8unUry U 8  should davalop a 

Pdd,+ (1d )U-  , vhereI,;n,! 8r8 88 at,& but evalu8ted a t  MeV. 

phantom which sene8 the  following 
purpose 2 

1. 

2- 

Ch8ck surfaca deformation vs. window retting. 

Check ep8t i8 l  C8libt8tSolr by h8viag spaced d i r c o n t i n u i t i u  80 that ca l ib ra t i  
w i l l  b e  Lndependmt of r u o l u t i o n .  - 

3. Check step size incrementa. 

4. Check CT #s by having a i r ,  water, KzPOb, ect iahomogencities. -- 
XI. P8tf-t m b i l i r r t i o n  8nd Localization 

A. C w l a n t 8  vera teCeAV8d OO the qua l i ty  Of Our LightC88t8, and a f W  

people vere inccte8t.d i n  our lrpraobilizatioa techniqu.8 urd bolus comtruct ion techniquem. 

They ate concentrating on 
8. Hike Goi t t ian  8t Ik.r&churetts General h u  dona 8 rtudy iadic8ting t h 8 t  - 302 of cowerrtional t h e r a m  traatmmta r s s u l t  in oir8lipaP912rt; 

c o n r t r u c t h g  special pa t i an t  alignment davicea t o  i nc ream t h e i r  accuracy, r8pccially for 
proton irradiation#. Oar particular example YU a rectal appl icator  used for reproducing 
alignmaat and wcotual rpar ina fn .prostarace frr8dlatiOn8. 
project ing X-87 d t r  were u r d  t o  ver i fy  loca l i ta t ion .  

eropbagell  Irradlationr rrd film st8ck t 8 c h U i q U U  In  order t o  1 0 ~ 8 l i ~ r  bum penttrntioa.  

dav8lop 1oc8lirrtfoo techniques vhich cauld menn v i s u B l i u t i m ( 8 8  X-ray verif icat ion w i l l  
be  of reduced use f o r  pa t i en t s  t reated with a @canning beam), 

. 

To confirm alignment beck 

C. Buy lop therapy a t  3 a r b l q  im using *vivo diode meamUtemaa t8  i n  

fn Conclwion we naed t o  continua isproviu our, tmobolizat ion techniques, 
.- 

D- - 

.I 

. -... r. 
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111. Bolu. Corutruct im .. 

A. In $enera1 w e  can expect the  most problemm from our colleagues, and rlght- 

W8t charged p a r t i c l e  group8 f e l t  t ha t  sharp di8COntinUit%e# in Rx volume are 
This I8 qui te  t rue and ve 

_.'. - 
. -  

_ _  . .. not h&ve enough da t8  t o  completely undcrrt-d the problem. 

f a l y  so, in our w e  of bolum. several  quertions were arkad concerning our RX planning 
with bolus. 
impo8rible to  p rec imly  cor rec t  fo r  due t o  multiple mcatterlng. 
have enough datn,Yhicb va8 prerented in dosimetry paper, t o  confirm t h i r ;  however, we do 

Berkeley feels th8t t h e i r  prerer 
l&el of underrtanding could lead t o  improper bolu8ing and hence under doring of the part8 
of the  tumor volume. Ye need t o  continue our rtudy of bOh8 af fec t8  fo r  rimple and complex 
gcometicer. Thir r h w l d  may even be done in the  -0 p b n t o o  wing in-vivo dorirneters. 11 
any cUe, phyricr need8 t o  d w o t e  morgtlae t o  phyrical  mea8urementl. Probably most importar 
$8 the  development of PIPLAN by Novcmber for  rtatic beam treatmeatSto help design pat ient  
bolus and the d i r t r ibu t ions  before treatment. It i 8  probably 8 very grave 1Di8t8kC t o  begin 

This may 
t8ke 6 months t o  a year. hawever bcgining dynuric treatment prematurely vi11 only co3fure 

. the  i88ue and endanger the  primary 8081 of the project to 'cmprehend the a f fec t  o f I  on 
variou.  t i s sue .  

.- 

. . r  dynamic beam pa t i en t  treatmente before undcr8t.nding the  r ta t ic  bema problems. 

B. In derigning bolus there  warn concern over change8 In  in te rna l  anatomy with 
pa t i en t  breathing. 
v8riou8 tumor .iter t o  Oat 8n ide8  of h w  much border t o  put on the  tumor wolumc, 1.e. 
treatmmt volume required to  cover the t-r volume throughout.thr8e.two axfremer. 

We probably need t o  take rame ecan8 a t  insp i ra t loo  and expiration for  

c. There v u  a b 0  querti01n88 t o  whether it %8 ber t  t o  fix the bolu8 t O  the 
pa t i en t  or not  becau8e it d g h t  ch8nge posi t ion with breathing which could caul. q u i t e  8 
d i f f e ren t  bolua pa t te rn  8bwe plmcem v i t h  s t e e p  bolus gradientr .  PIPLAN might shed #me 
l ight  on the  matter If it  could t e l l  what happeru f o r  s l i g h t  error8 in bolur a l i8nmnt.  

To verify t h a t  o u c h  pl8aaing i r  worklog property uc should continually 
emphasize our work in in-vivo dosimetry and pion v isua l i r t ion .  

IV. General Bt 

A. 

' 

0.  

-- 

Tho Vancouver group ruggerted thn t  maybe o4Eigh LET (A@?*) and t o t a l  dose 
are important f o r  b io logica l  correlat ion.  
rersoning behfnd this. 

It would be in te res t ing  t o  comprehend the i r  

- 
B. The he8vp 200 group is prercr iblng equivalent do8a not phyricr l  dose. This 

empbariru our prerent  need t o  mnke attempt8 t o  ca lcu la te  equivalent d08e in order t o  know 
haw t o  d o i g n  t-8 rhifter hactiox8. 

. v. Conculrion 

A. In addition to  the excrlleat quemtioll. and rmutb from our colleaguar, 
luny expresed theft c a p l m t s  t o  our $ffo,ftr uul progrerr we h8ve u d e  recently. 
w e  lmut rulire ourmelvem u OIU of t h e  p;-ecr, bF c h r q d  p r + t c j C  ther.py and must do our 
beit  to  ~ a d e r 8 t r r d  mote t h e  phyrical  u p c c t s  of the  pioa beam. 

I think 

- 

1. To 8um8rira the above ienmrkr I f e e l  ce r t a in  meamuttment8 should be made 
8. 80011 88 pom8fble. 

5 1. Conrtruction of CT phantom t o  be used for patiant. h8Wing CT meaaurementm -. nude. 

2. A treatment plan f o r  the hndo Phantom .nd  ver i f i ca t ion  af t o t a l  dora and 
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3. Continued development of in-vivo dosimeters. 

4. 

5. 

C. 

Continued work on visual izat ion 8nd ways of treatment verif icat ion.  

m d 1 . t .  work on inhomogeneity s tud i tr .  

Ia attempt to better correlate RBB vi. LET, we should follow up on our 

- . .  - .. 

. . -  - - .  
_. . -- . c-twnt 8s of 9 month8 ago with. the intercompution of Cb8in RLchman'r and J .  Diccllo'r 

8 p a c t n .  
of BBE and furnish t h i r  to the phyrlcirt who could look for correlations.  

The r8diobiologistr mhould include 8 r t 8 t i e t i c a l  aarlysi8 of their  data in teama 
.. . .- 

I 

. ... 
. .  

. .  
.. 

. 
- -  
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