


$.!embers Present:  Dr. Sidney Rubenfeld -- New York Universi ty  School of 

Dr. Arthur C.  Suytan 9- Universi ty  of  ' I i s s i s s i p p i  
D r .  'l 'illiam H. Riser -- Medical CollegP of Alabama 
D r .  Ca r l  E. Nurnburcer -- Universitjl of  Tennessee 
DT.. George Cooper -- Universi ty  of F i rTin ia  
D r .  Harshal l  Brucer -- 3ak Ridce I n s t i t u t e  of Nuclear 

Medicine 

S tudies  

1. Current  S t a tus  o f  t h e  Constructton of High Curiaee !.!.?chine: 

The present s t a t u s  o f  designing and bui ldinq t h e  high curiage 
machine by the  7. F. & John Barnes Conpany was out l ined  and the subcom- 
mi t t ee  discussed i n  d e t a i l  t h e  design f ea tu res  which permi t  automatic 
opera t ion  with t h e  c e n t r a l  ax i s  of t h e  beam a l r ays  focused a t  a c e n t r a l  
point  of a s p h e r i c a l  o r b i t  circumscribed by ro ta t ion .  The subcommitee 
s tud ied  engicser ing p r i n t s  and expressed approval of  s p e c i f i c  fea tures  
f o r  obtaining tilt, v e r t i c a l ,  hor izonta l ,  and azimuth notions f o r  rota- 
t i o n a l  therapy procedures as  v i sua l i zed  by sGbcommittee neqnbers. 

The subcommittee was informed t h a t  o r i g i n a l  desizn spec i f i ca t ions  
d i d  no t  c a l l  f o r  f i e l d  loading of replacement rad ioac t ive  sources; horn- 
ever ,  a t  t h i s  s t age  of design it was bel ieved t h a t  t h e  most des i rab le  
design of the  sh i e ld ing  head provides for f i e l d  loading, 

D r .  Riser asked i f  t h e  design provided f o r  r o t a t t o n  on a continu- 
ously var i ab le  rad ius  up t o  a given maxizum. 
t h a t  t h e  o r i g i n a l  design had spec i f i ed  such opere t iona l  f ea tu re s ;  ba t ,  
because complicated c o n t r o l  nachinery rnade such a motion impract ical ,  the 
Subcomnittees on Source Evaluation and Shield Design epproved a chanss i n  
design and accepted the following source-skin d is tances  f o r  rotational 
therapy: 

The subcommittee was informed 

Cesium137 ---I--------o-.-----.--o-- 90, 70, and 50 cm 

Members of Subcommittee No. 3 expressed approval of  these  changes i n  
des ign  spec i f i ca t ions .  

Dr, Brucer ou t l ined  s tud ie s  shoving t h e  necess i ty  f o r  an auto- 
matic wedge f i l t e r .  
moving a wedge f i l t e r  i n t o  t h e  f i e l d ,  fr3m any d i r e c t i o n ,  t o  na i a t a in  
homogenous t i s s u e  dosage under rap id ly  changing c o n d i t b n s .  

The subcommittee discussed the  many problems of 

The f i l t e r  



- 
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must move i n  th ree  d i r ec t ions ,  under c o n t m l  a f  the I1computorlt, and 
must be f u l l y  automatic t o  be s a t i s f a c t o r y .  
t h e  necess i ty  of a f i l t e r  completely covering t h e  beam and its rela-  
t i o n s h i p  t o  the  shape of the  isodose l i n e s ,  
n e c e s s i t y  of l oca t ing  a f i l t e r  c l o s e  t o  the source; and, offered for 
discuss ion  an opinion t h a t  ir-rasmch AS the u n i t  vould not  contain a 
po in t  source it would be prac t icable  t o  use a f i l t e r  a t  t h e  f a r  end of 
the collimator.  

3r. Nurnburger discussed 

Dr. Guyton questioned t h e  

The wedge f i l t e r  i s  designed so  t h a t  t h e  t h i c k e s t  ed?e i s  always 
c l o s e  to the c e n t r a l  axis of  the  anqle o f  suspension. I f  the  angle of  
r o t a t i o n  is  i d e n t i c a l  v i t h  the  angle o f  suspension, con t ro l  o f  the  wdge  
f i l t e r  is simple; bu t ,  as t h e  angle o f  r o t a t i o n  moves away from the angle 
of  suspension, t h e  wedge pos i t ion  becomes r e l a t ed  t o  t h e  pos i t ion  of  t h e  
r o t a t i n g  head and the  pos i t ion  o f  suspension mechanism, therefore ,  making 
automatic cont ro l  more complicrted. 

Dr. h o p e r  summarized ar,d questioned t h e  necess i ty  f o r  211 auto- 
matic motions designed i n t o  the  experimental  n n i t ,  Also, Dr. Rubenfeld 
a.sked i f  head motions could be s impl i f i ed  by designing t h e  treatment 
t a b l e  with some movements. 
r a i s e d  t h e  same quest ions and a f t e r  f u l l  discussion had voted t o  have 
m a x i m u m  freedom o f  movements designed i n t o  the  experimental, 
a simple matter t o  omit unnecessarr7 movements once the  preliminary s tud ie s  
have been completed, The subcommittee agreed with t h e  actions o f  t he  Sub- 
committee on Shie ld  Design. 

I t  mas pointed out  t h a t  Subcommittee No.1 had 

I t  m i l l  be 

The subcommittee discussed t h e  design of t h e  va r i ab le  aper ture  
diaphragm which was approved by t h e  March 29th :Ieeting o f  Subcommittee 
No. 1. The mechanism cons i s t s  of 12 t r i a n g u l a r  u n i t s  forming an iris 
diaphragm closing to less then 3 cm diameter and opening t o  a m a x i m  
15 crn diameter. 
i r r e g u l a r  or rec tangular  prt21s; hoaever, these pa t te rns  are  obtainable  
by using the diaphragm as  a holding device f o r  cones. 
was informed of  design problems i n  providing a supporting device and 
s h i e l d i n g  between the head 2nd va r i ab le  diaphragm. 
design v i sua l i zes  a s e r i e s  of te lescoping  steel  cy l inders  providing ade- 
qua te  sh i e ld ing  when t h e  diaphragm is extended t o  Taximum dis tance  ~ I U Q  
t h e  head. 
f o r  r o t a t i o n a l  therapy technicues. 

It  was explained t h a t  t h i s  3echanism would not Sive 

The subcommittee 

The present s t e t u s  of  

The subcommittee did not  f i n d  any design f ea tu res  object ionable  

The subcommittee approved i n  p r i n c i p l  t h e  present  design s t a t u s  
of t h e  l i g h t  l o c a l i z e r  which cannot be g r e a t e r  than 2 crn in diameter. 
system cons i s t s  of an ex te rna l  l i g h t  source with a c o l l e c t i n g  l ens  focusing 
the light beam through a l u c i t e  channel to an expanding l e n s  nhich t rans-  
mits the b e m  t o  a reflecter, thereby s imulat ing a bee3 equal to  the  radio- 
active source and appearing to be coning f r o m  t he  su r face  of  the  source. 
D r .  Guyton suggested using a s l i g h t  concave r e f l e c t e r  t o  b e t t e r  c o l l e c t  
end col l inate  the  l i g h t  bean received from-the expending lens .  

The 



The subcommittee s tudied Dr. Richardson's work on t h e  desim of 
cones most s u i t a b l e  f o r  reducing t h e  build-up of secondary electrons.  
It was pointed out  t h a t  l ead ,  with i t s  des i r ab le  sh ie ld ing  propert ies ,  
also contr ibuted t o  t h e  build-up of undesirable  secondary electrons.  
I t  %as suggested t h a t  brass  or brass- l ined cones mould p rea t lv  reduce 
these e lec t rons  and t h a t  brass f i l t e rs  a t  t h e  po r t a l  would f u r t h e r  
reduce t h e  electrons.  D r .  Rubenfel? requested information regarding 
t h e  suspension of t h e  f i l t e r  mhich would p e m i t  i nd ica t ion  o f  penunbra 
by v i s i b l e  l i g h t .  The subco,mit tee  was informed t h a t  an adequate holder 
has been constructed o f  l u c i t e  and b ras s  which emits a rectangular  l i g h t  
beam around the  edge of t h e  brass  shim simulating t h e  penumbra. 
i n s i d e  edge o f  the  l i g h t  beam is an ind ica t ion  o f  t h e  1005 isodose l i n e  
wi th  t h e  ou te r  edge dropping o f f  t o  t h e  approximate 12% to  295 isodose 
l i n e  depending upon t h e  s ize  or" t he  f i e l d .  

The 

Dr. Brucer discussed the design engineer 's  s tudy of s h u t t e r  mech- 
anisms and informed the  subcommittee t h a t  cos t  and space requirements 
made impracticable such devices as  a continuous r o t a t i n g  motor u t i l i z i n g  
c e n t r i f i c a l  force  t o  r o t a t e  the  source cheel 180°, various s l i p  c lutches 
such a s  t h e  magnetic c lu tch ,  magnetic o i l s ,  9org-7arner overdrives.  
D r .  Brucer then descr ibed t h e  pneumatic system cu r ren t ly  under study by 
t h e  Barnes company, 

2.  Present S t a tus  or' the  Construction of t h e  Small Curiage Yechine: 

The small source u n i t  is  not  designed f o r  r o t a t i o n a l  therspy; 
however, Dr. Brucer informed the  subcommittee o f  t h e  cu r ren t  design 
s t a t u s  o f  a prototype un i t .  
f e a t u r e s  a s  ou t l ined  i n  the  Ainutes o f  t h e  A p r i l  12 th  
committee No. 2. 
es t imates  were approxinately !$12,000 f o r  construct ion o f  the  small therapy 
u n i t ,  but s i E p l i f i c a t i o n  i n  design hcd reduced t h e  cos t  es t imate  t o  l e s s  
than $10,000 including supporting mechanism, The subcommittee discussed 
i n s t a l l a t i o n  reauirements l i k e l v  t o  be encountered a t  d i f f e r e n t  nnedical 
schools.  

The subcommittee discussed t h e  design 
L'leeting of Sub- 

The subcommittee wes informed t h a t  t h e  o r i g i n a l  cos t  

A .  Xnsta l la t ion  of a u n i t  on a t o p  f l o o r  corner room, a i t h  beam 
d i r ec t ed  toTard t h e  ou t s ide  corner,  would r equ i r e  sh ie ld ing  
on two s ides  end f loo r .  

B. I n s t a l l a t i o n  of a u n i t  i n  a basemsnt, r i t h  f o u r  s ides  of t he  
room surrounded by ear th ,  would r eau i r e  sh i e ld ing  only  f o r  
the c e i l i n g ,  
shielding design,  by C r .  C .  C. E!cClure, Vanderbil t  University,  
whereby maximun sh ie ld ing  d i r e c t l y  above a u n i t  i s  ca r r i ed  on 
a suspension t r ack  end moves y i t h  the  uni t .  

The subcoani t tee  vas informed of  a c e i l i n g  

C. A t h i r d  poss ib le  mount, is indica ted  by 3r. Car l  BrPestrup, 
Francis  Delaf ie ld  Hospi ta l ,  Ke:? York, This design has a 



. -  

source mounted on one er,d of an a r c  circumscribed by an 
angle  o f  1300 and a heavy sh ie ld in?  sur face  rnxnted on the  
o the r  end of t h e  a r c  i n  such a manner tnat the  s h i e l d  
alrays remains , l i r e c t l y  i n  t he  path of t he  bean. 

D r .  Cooper, Dr. Rutenfeld, and Dr. Nurnburger discussed t h e  adequacy of 
t h e  sh i e ld ing  provided i n  t h e  design o f  t he  saall therapy u n i t .  
l i s t e d  t h e  appoved  s tandards of r ad ia t ion  e x p s u r e s  ( . 3  r/4S hours, t o t e 1  
body; 1 . 5  r/48 hours, hands and arms; 1 . 5  r/4S hqurs, f e e t )  grid infor-aed 
t h e  subcammittee t h a t  ca lcu la t ions  and t e s t s  i nd ica t e  that. exwsure  c m  
be r i t h i n  these  limits a t  reasonable mst.  

3r. Erucer 

3 .  Control  Psnel of  HiEh Cu.riaae Llachine: 

The subcommittee was inf3rme.d qf t h e  p re l in ina rg  d e s i . a  s tud ie s  
o f  t h e  automatic con t ro l  panel c o n s i s t i ~ i g  o f  e doublo TaSnetic a n p l i f i e r  
on a t h n o t o n  slysten providirig e,q:al opposicg forces  on eech e l e c t r i c  
motar. An increase  o r  decrease i n  b i a s ,  appl ied  t o  o?ps in ,n  fa rces ,  per- 
mits novement i n  t<he desired,dir-?ct . ion snr! a t  a 
a b l e  Yi th  a high degree of accurac?T. 
by a n d t I ? l e  csrn sys ten ;  s h p e  and e c c e n t r i c i t y  o f  each cam deternines  
func t iona l  pa t t e rns  of  t he  thera>y mit. 

r 2 t e  of speed acintain-  
?at';err?s Tf Totions a r e  c o n t n l l e d  

The t e l e the rapy  u n i t  should be designed c i t h  t::o c o n t r a l  s-ysteis:  
f u l l y  automatic con t ro l s  on t h e  pznel i r  the  c o n t r a l  room, ~ n d  sea i -  
automatic coc t ro l c  on t h e  ml:e 3 f  the  sus?ension, mechanism f a r  the  rnecnsn- 
i c a l  p s i t i a n i y  3f t h e  un i t .  
tne au tons t i c  c3n t ro l  c i r c u i t s  Era3 the  con t ro l  room ond the  closing 
smltch ?errnits mtoxGt ic  opera t ion  x i t h  the u n i t  ret!rrninrr t 3  rest q s i -  
t im d i r e c t l y  over  the t a b l e  before  s t s r t i n y  therspy cycle.  
cont ra1  system ? e m i t s  sit?ele q o r t a l  therzpy. 

The switch f3r znecmnical operStiTr, breaks 

The ?lanual 

Exis t ing  reFJ la t i2ns  f3r an x - v y  thzra?;t mi t  su.rlTect an i n d i c s t a r  
f o r  s h m i n g  -r!iich f i l t e r  i s  i n  posi t ion.  
t o  Inf3rm the 3,perator o r  the ha l f  trzlue ecuive len t  o f  t h e  x-r3.y Sea?. 
The f a c t o r  is cons tan t  on 8 t e le therapy  u n i t  u t i l i z i n ?  rad ioac t ive  i so topes ;  
t he re fo re ,  such a device vxis o n i t t e d  on tho p r T t o t v p  un i t .  
regula t ions  m a r e s t  i n d i c a b r s  shorrin? the  p o s i t i m  o f  an x-ray head, 
Dr. Brucer infomed the  suScormittee t h a t  t he  contr91 panel rniqht p s s i b l y  
heve i n d i c a t o r s  f D r  derrrse 3f tilt, l a t e r a l  mtim, and azinuth notion, bu t  
t he  necessity far this has been m o s t i m e d .  

T h l s  req- i l%ti2n 'r;'ts ?s tsb l i sned  

Also, e x i s t i n g  

4 .  Photoarrphic Tsobse  Ciirv9s a f  ?gLG l iotations:  

D r ,  Srucer  ou t l ined  grsLininar:r s t i i i i e s  9f isr)?ase curves from a 
r o t z t i n g  bean i n  En s t t s n F t  t o  ;Dint  3 u t  sme gf the  f a c t o r s  icvolved. 
S inu la t ed  c?ndl t ians  r-erc! es tab l i sbPd bp keepl::q the  O.Z.?.X.S.-.,;.D. 
Anderson CoGo therl-py unit i n  2 f ixe3  pos i t ion  m? r o t a t i n g  a phzntom 
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i n  t h e  beam of rad ia t ion .  
of  pa ra f f in  of approximate torso  dimensions. 
crosswise and lengthwise,  and two pieces  of Type !I I n d u s t r i a l  X-Ray 
Film placed a t  900 with respect  t o  each o ths r .  7 i l n s  a e r e  obtained 
wi th  the  C060 beam s t r i k i n g  the film i n  increments o f  10' angles from 
angle  of  suspension, 

The phantom consis ted of  a molded cyl inder  
This phantorn had been cu t  

It was emphasi 
able;  however, t h e  fo  
(See at tached f igu res  
an acceptable  pat tern 
throuqhout the  tumor 
beam. This wedge mus 

sed t h a t  photographic dosemitry vas very unrea l i -  
l l o a i n g  f a c t o r s  mere denonstrcted by t h e  s tudies .  
.) Sone angles of  suspension and ro t a t ion  give 

, o f  major dose. The tumor dose w i l l  n o t  be uniform 
a rea  unless a wedge f i l t e r  is posit ioned within the  
t be o f  dimensions maximized a t  approximately 45' 

and minimized a t  00 and 90° angle of insidence to the  tumor. Mot shown 
on t h e  at tached f i g u r e s  but  demonstrated on o the r  s tud ie s  were f igures  
showing t h e  i n f i n i t e  p o s s i b i l i t i e s  o f  d i s t o r t i n g  the  shape of  the  f o c a l  
a r ea  by changing t h e  c ross  sec t ion  of the  cone. 

Following t h i s  d e t a i l e d  d iscuss ion  o f  the  design c h a r a c t e r i s t i c s  
and c a p a b i l i t i e s  o f  t h e  l a r z s  te le therapy  u n i t ,  the  subcornnittee held an 
exploratory discussion of possible m t a t i o n a l  therapy F t t e r n s .  The sub- 
committee was i n  unanimous agreement t h a t  an i n f i n i t e  number o f  patterr.s 
mere possible  and t h a t  ro ta t ion& therapy pe t te rns  should not  be attempted 
u n t i l  the  u n i t  is  i n  operat ion and isodose curves accura te ly  deterained. 
The subcommittee discussed such fac tors  a s  th ree  dimensianal dosage 
pa t t e rn ,  i n t e g r a l  tunor  dose, c r i t i c a l  dose i n  and around nornnsl body 
organs,  e tc .  The subcommittee members suggested t h a t  anothsr  neeting 
be he ld  l a t e  this l e s r  for a more d e t a i l e d  discassion 2nd formulation 
of therapy pro cedizr e. 

.. i i a r sha l l  Brucer, I.I). 
Chbiraan, Executive Committee 
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Apri l  27, 1953 

AGENDA FOR M2XTING 

1. Current status of  t h e  construct ion of  t he  high 
curiage machine. 

Present statm of  t h e  cons t ruc t ion  o f  t h e  small 
curiage rnachine. 

Control panel of t h e  high curiage machine and the  
cons t ruc t ion  and movement problems on various 
pa t t e rns  of  r o t a t i o n .  

4 .  Photomaphic isodose curves cobaltb0 r o t a t i o n .  

The meeting i s  c a l l e d  f o r  9 : O O  a.m. Sunday, May 3 .  
hope t o  be through by 3 :30  t h a t  afternoon. 

W i l l  you p lease  send telegram t o  X I S .  Nelda Zd*,;ards 
0 miving t i n e  and mode of  a r r i v a l  so t h a t  w e  can make reserva t ions  
a t  t h e  h o t e l  and arrangements f o r  t r cnspor t a t ion  from Knoxville? 

2. 

3. 

We 

' 


