
IObb988 

RADIOLOGICAL LABORATClRY 

University of Cal i forn ia  School of Medicine, S a n  Francisc 
Department of Radiology 

SEUqiUAL REPORT 

for perio? ending June 30, 1958 

IssueC August, 1936 

Ro’ceyt S. Stone, M.D., Director  

Gsil D .  Adms, Ph.D., Associate Director  

CSF-17 

nc l a s s i f i ed  

’ Operated under 
Atomic Energy Commission Contract 
No. AT-11-1-GEN-10, Projec t  No. 2 



A 

C2:;ICAL SZCTIOZJ AT PHYSICS SECTION 

70-?*V X-RAYS FOR CLIhTCAL USE 

Robert S. Stoze, :4.3. ,  G E i l  D .  Aza~s, Ph.D., and Rose V. Louie, M.D. 

The choice of e 7~-1riillion-volt x-ray machine as a t o o l  with which 
t o  t r e a t  cmcer  r e s - d c e s  from mmy fac to r s .  
hed t o  be neke es t o  wket voltage w a s  t o  be t r i e d  and what type of machine 
was t o  produce it, tLe following f ac to r s  played t h e i r  pa r t s .  One-minion- 
v o l t  machines ked. been i n  use f o r  about 20 years - t h e  University of 
California  Hos;itel, S a  Francisco, had had one from 1934 t o  1949. Radio- 
cobal t  t e l e c u r i e  u i t s  were being t r i e d  i n  many places .  Four-miUion- 
v o l t  l i ne=  acce lerc tors  were being produced f o r  c l i n i c a l  t r i a l s  i n  Great 
Br i t a in .  A t  least t v o  24-Kev betatrons were i n  c l i n i c a l  use and three 
more i n s t i t u t i o n s  were plannifig t o  i n s t a l l  similar un i t s .  I n  Europe, one 
31-Mev b e t a t r m  WES i n  use f o r  t he  treatment of pa t i en t s  and t w o  more 
were on order.  
i n  hosp i t a l s .  It  seezed. as i f  t h e  f i e l d  of energies up t o  30 Mev w a s  
l i k e l y  t o  be well  in-Jestigated.  

I n  1949, when a decis ion 

Ir, 6ng lu ld ,  two 31-Mev synchrotrons were being completed 

The p o s s i b i l i t y  of using beams of high-energy e lec t rons  w a s  under 
discussion. ExFer2e3ts  indicated t h a t  i f  e lec t ron  beams of adequate in- 
t e m i t y  were t o  Fezetrate  10 cm. o r  more of t i s sue ,  an energy of 40 t o  
50 Mev would be require2.  A beta t ron  could be adapted t o  c l i n i c a l  use 
which could produce x-reys and e lec t rons  with such energies - but a 
synchrotron of t h e  s m e  s i z e  and weight could produce 70-Mev rad ia t ions  
and thus allow the  inves t iga t ion  of a range so far not examined. The 
GeEeral E l e c t r i c C o n p h y  had made a synchrotron of this capaci ty  and said 
it was wi l l i ng  t o  nake such an instrument f o r  c l i n i c a l  use. The order 
w a s  given f o r  such a machine aad it w a s  i n s t a l l e d  i n  1951. It took from 
theri till July,  1956 t o  put it i n  proper shape t o  t reat  pa t i en t s .  

The pat ient- t reatment  program was init iated j u s t  over two years 
Treatments fo r  pa t i en t s  have been cancelled during one day only by ago. 

reeson of synchrotrcn inope rab i l i t y .  

Description of Synchrotron 

The sjmcjrotron i s  an e l e c t r i c a l  device which is designed t o  accel- 
erate e lec t rons  t o  high er?ergies ( i n  t h i s  case t o  70 Mev). The main 
cocponerits of the  synchrotroz a re  (1) an electronagnet,  ( 2 )  an evacuated 
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Treatzest  PlaxAng 

The t r ea t zeo t  p l m  f o r  a t n i c a l  pa t i en t  i s  derived i n  s t eps*  
F i r s t ,  the  rzd io logls t  d e t e d n e s  the loca l e  and extent  of t he  disease, 
and decides the  volure t o  be t reated,  t he  dose t o  be delivered, and 
frequently a l s o  the  r e l a t i v e  locazion of nearby s t ruc tu res  which f o r  
OGe reason or another should not receive a l a rge  dose of rad ia t ion .  
Second, the  phys ic i s t  composes one or  more plans, using appropriate 
coizbinations of f ields,  treatment dis tances  and angulations, and bolus 
t o  s a t i s f y  these desiderata .  He a l so  suppl ies  f a c t o r s  which r e l a t e  
the exposure (nmber  of monitor in tegra t ion  units) required t o  de l ive r  
t he  prescribed da i ly  absorbed dose t o  t h e  periphery of the  tumor volume. 
Last, the  plans suggested a re  disclased with t h e  rad io logis t  f o r  approval 
o r  revis ion.  
s l i g h t l y  more uniforn absorbed dose throughout the  tumor volume i s  a s -  
carded i n  favor of another which is  more s u i t a b l e  c l i n i c a l l y .  

Not infrequent ly  it happens t h a t  a plan providing a 

Typicel contours represeat ing the  skin surface of the  pa t l en t .on  
an appropriate plme tAhrough the  center of the diseased region are 
taken f o r  ezch pa t i en t .  On t h i s  a re  superimposed isodose curves f o r  t h e  
spec i f ic  combination of f i e l a  cmpr i s ing  the  treatment plan f o r  t h a t  
pa t ien t .  Typical ca lcu la t ions  of dosage t o  areas  of i n t e r e s t  are made 
on t he  same sheet  and t h e  whole becomes p a r t  of t h e  permanent record for  
t h a t  pa t i en t .  

CUnicel Approach 

By 1956, when a l l  was ready t o  istart  t r e a t i n g  pa t ien ts ,  t he re  w a s  
already considerable c l i n i c a l  experience and some b io logica l  data 
avai lable  from other  labora tor ies  and c l i n i c s  using multimill ion-vglt  
x-rays. However, t he  comparisons of conventional and supervoltage x-rays 
w i t h  megavolt x-rays a t  the other labora tor ies  w e r e  based m a i n l y  on 
adaptations of the roerttgen ra tber  than on d i r e c t  measurements of t he  
absorbed doses f r o n  the  beans of t h e  various machines. Hence, it was 
not easy t o  take the  ciata from other  places and adapt them t o  the  needs 
of this Laboratory. Through the  e f f o r t s  of one of us (G.D.A.) and of 
D r .  H. I. Kohn of the  Biology Section of t h i s  Laboratory, it was  deter-  
mined on the  bas i s  of the  physical measurements +n ergs  absorbed per 
gram t h a t  the 70-Mv x-rays were probably between 85 and 9 6  as e f f ec t ive  
a s  the  25O-kvcp x-rays. 

In the se l ec t ion  of pa t i en t s  f o r  treatment wi th  t h i s  previously 
unt r ied  energy, it w a s  decided t o  u t i l i z e  p a t i e n t s  whose cancers were of 
such a type o r  a t  such a s tage of growth t h a t  t h e  p a t i e n t  would have less 
than a 5 6  chance of five-year survival  with standard 250- or  1 O O - k v  
x-ray therapy. I n  addi t ion  t o  t h i s ,  t he  pa t i en t s  were selected so as t o  
take advantage of t he  physical cha rac t e r i s t i c s  of t h e  r ad ia t ion  from 
the  synchrotron. Any pa t i en t  whose l e s ion  had t o  be t r e a t e d  through 
severa l  centimeters of n o m 1  t i s s u e  was se lec ted .  Stout  pa t i en t s  were 
acceped  because the  rad ia t ion  penetrates t o  r e l a t i v e l y  great  depths 

. I  



before the  region of ;aaxhun absorption is reached. 
les ions  i r ?  places where e i t h e r  bone o r  a i r  w a s  Fnterposed between the 
surfzce of the pa t i ex t  and t h e  t m o r ,  such a s  the pharynx and the  llmg, 
were t r e a t e d  bec.ause these mater ia ls  do not vary t h e  depth dose from 
70-Mv x-rays as  nuch as  they do t h a t  from 25O-k~ x-rays. 

Pa t ien ts  with 

It was necessary t o  start pa t i en t  treatment a t  doses that were 
known t o  be safe .  
s i t y  of Cal i fornia  Nedical Center, 5000 t i s s u e  roentgens were being 
delivered t o  many tunors i n  5 weeks, using e i t h e r  the  250- or t he  1000-kv 
x-ray machines. 
4800 r d s  when measured i n  s o f t  tissce. 
we should s tar t  synchrotron treatments with doses t o  the  tumor of approx- 
imately 4800 rads,  making no allowance f o r  r e l a t i v e  b io logica l  e f fec t ive-  
ness (FEE). 
i n t e r v a l  of th ree  months was allowed t o  pass during which these pa t ien ts  
were observed. The mucosal and skin reac t ions  t h a t  were seen were noted 
t o  be qui te  n i ld .  No unexpected reac t ions  occurred Fn t h e  pat ients ,  and, 
i n  general, the  c l i n i c a l  observations confirmed the  predict ions based on 
t h e  physical f ac to r s .  
t h e  s m a l l  s i de .  

I n  the  Radiation Therapy Department a t  the  Univer- 

Five-thousand t i s s u e  roentgens a re  equivalent t o  about 
It w a s  therefore  decided t h a t  

Such a dose was given t o  t h e  f i rs t  6 pa t ien ts  and then an 

It was f e l t  t h a t  the  dose delivered had been on 

When treatments were resumed in December of 1956, t h e  doses were 
increased by 16, this  being t h e  l e a s t  amount indicated as needed by t h e  
RBE s tudies .  The dose t o  be eimed at thus became 5250 rads in 3 weeks. 
Such a dose should be the equivalent i n  energy absorbed t o  a dose stated 
as 5470 t i s s u e  roertge-m. 
of pa t i en t s  was stopped f o r  a few months, and those who had been t r e a t e d  
were observed. During t h i s  period of observation t h e  conclusion was 
reached t h a t  t h e  o p t b u s  dose was samething s t i l l  l a r g e r  than had been 
given. This decision was made because some of the  tumors were not being 
&e t o  disap?ear, and most of the pa t i en t s  apparently could have t o l e r -  
ated somewhat more r d i a t i o n .  The plan formulated a t  this time w a s  t o  
de l ive r  a tumor dose of 5000 rzds i n  5 weeks, and then judge by the  
p a t i e n t ' s  general c o n a t i o n  and t he  reac t ion  a f  t h e  t i s s u e s  whether t o  
continue t o  6000 r a k  i n  6 weeks. Twenty-seven pa t i en t s  have s ince then 
received tunor doses of approximately 6000 rads, including those with 
carcinomas of the  lung, cervix, tongue, and bladder. This plan is s t i l l  
i n  e f f e c t .  

I n  May, 1957, f o r  various reasons the  treatment 

To date,  the  number of pa t i en t s  t r e a t e d  I s  t oo  s m a l l  and t h e  
elapsed t h e  too  short  t o  permit any final conclusions as t o  t h e  place 
this t o o l  i s  t o  take i n  the  treetment of cancer. 
separate  pa t i en t s  were . t reated,  it .is proposed t o  demonstrate t h e  method 
of planning treatments, the  method of tRk4ng advantage of t h e  peculiar 
cha rac t e r i s t i c s  of this radiat ion,  and I n  general  t he  types of pa t i en t s  
i n  which it seem t o  be of t he  g rea t e s t  usefulness. 

By dlscusslng how 

For each example of treatment presented below, a diagram is  given 
showing the  contour 'out l ine of t he  surface of t he  pa t ien t  i n  the  region 
being t rea ted ,  with superbposed isodose l i n e s .  The numbers shown on 

LOEIHQ 
. -wy 



the  isodose UEes d i f f e r  somewhat f rm those shown i n  F ig .  1 because 
t h e  center  of i c t e r e s t  s h i f t s  from percentage of m i m m  absorbed dose 
t o  percentage of dose plenn& f o r  t he  periphery of the tumor. 
region containing. the tunor was determined and outlined on the contour 
d i a g r u ,  the isodcse l i n e  nearest  t o  the  periphery of t h i s  region was 
l abe l l ed  1.00. 
percentages of t h i s  se lec ted  dose t h a t  would be absorbed a t  the leve ls  
indic2t  ed. 

When t h e  

The f igures  on the  other  isodose l i n e s  show the respective 

Exmples of C l i n i c e l  Procedure 

The f i r s t  pa t i en t  t o  be presented demonstrates one of the  obvious 
conditions f o r  which 70-Mv x-reys a re  superior  t o  conventional beams, 
i . e . ,  l a rge  s i ze .  Pa t ien t  RL 2 was 27 cm. i n  t he  anter ior-poster ior  
diameter through the lower abdomen and pe lv is .  
carcinoma of the  cervix.  
tunor t h a t  extended t o  the  l e f t  fornix.  There was extension of the  tumor 
t o  t h e  r i g h t  siCe wall of t he  pe lv i s  through the  paremetrim, with in-  
volvement of the  utero-sacral  ligament. 
was l e s s  marked. 

The pa t i en t  had a s tage 111 
The cervix was replaced by a nodular bleeding 

On the  l e f t  s ide  the  extension 

Figure 2 shows the contour through t h e  suprapubic region with a 
superimposed isodose chert  f o r  a f i e l d  13.5 cm. i n  diameter, a t  a t a rge t -  
s u n  dis tance of l 9 O  cn. The r ad io log i s t s  said they wanted t o  t r e a t  a 
volume of t i s s u e  involving a 13.5-cm. cyl inder  with i t s  lower edge a t  
t h e  lower edge of the symphysis and extending i n  an anter ior-poster ior  
d i r e c t i o n  from 5 CE.  i n  f ron t  of t o  5 cm. behind the  ce rv ica l  os. The 
phys ic i s t  showed thzt ,  by a s ing le  f i e l d  from behind, a volume of this 
exten t  could be t r ee t ed  .in i t s  periphery ‘to t h e  desired dose (1.00) if  
the  center  of the volme’ could t o l e r a t e  7s more (1.07). 
dose l e v e l  is shom i n  the ‘cha r t .  The estimated tumor region was given 
a minimum of 6000 rads and a m a x i m u m  of 6420 rads i n  6 weeks. 
t he  cervix and s t ruc tu res  c lose t o  it received 6420 rads i n  6 weeks, it 
w a s  decided t h a t  no sdd i t iona l  radium treatment should be given unless 
l a t e r  examination showed t h a t  i t  was needed. 

. 

The fall-off in 

Since 

Four and one-hdlf months a f t e r  the  beginning of therapy all v i s u a l  

This pa t i en t  w a s  s en t  t o  us  by a rad io logis t  
and palpable evidence of the  cancer w a s  gone and vaginal smews were 
negative f o r  cancer c e l l s .  
because he f e l t  t h a t  he could not t r e a t  her adequately through her fat. 
The surgeons did not want t o  operate because of the  fa t  and because the  
d isease  w a s  too  advanced. 
i n  de l ive r ing  the selected dose. 
i s  comfortable and the  disease i s  a t  l e a s t  temporarily controlled.  

With t h e  70-Mv x-rays the re  w a s  no problem 
The end is not ye t  - but the  pa t ien t  

Pa t i en t  RL 10 i s  presented as an example of thorough i r r a d i a t i o n  -- 
of t h e  e n t i r e  t r u e  pe lv is  by x-rays alone (no radium) i n  8 s tou t  pa t ien t  
with advanced disease.  This p a t i e n t  w a s  78 years  old, 24 cm. thick,  
and had a s tage I V  squaaous c e l l  carcinoma of t h e  u te r ine  cervix. 
a n t e r i o r  wal l  of the vagiaa was inf i l t ra ted down t o  within 1.5 cm. of 
t h e  u r e t h r a l  meatus. There w a s  b i l a t e r a l  parametr ia l  involvement 
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extending t o  the  si& walls. 
i n  the  cul-de-sac, ax& ty cystoscopy edena of t t e  f l o o r  cf the  bladder was 
seez, but no aczual t m o r  invzsion. Because o f . t h e  e n e n t  of the disease 
it was decide2 t o  tree.: her by ex te rza i  i r r e a i a t i o n  alone and, t o  de l iver  
a thorough dose ti-raughout t he  peltric cavity,  7O-:.!v x-rays were selected.  
For pa r t  of her treatrcents she w a s  t r ea t ed  throug. four  f i e l d s ,  anter ior ,  
Poster ior ,  en6 both l a t e r e l s ,  but l a t e r  it was found t h a t  two f i e lds ,  one 
an te r io r  and one poster ior ,  would do as wel l  (Fig.  3). 
5250 raaS t o  the  1.00 leve l ,  with a naximum dose i n  the tumor of 6020 rads.  
The l e v e l  of 5250 or  more rads w a s  achieved from 4.5 cm. below the  an ter ior  
surface t o  the erne d i s t m c e  ins ide  the pos te r ior  surface.  

By r e c t e l  exwiri;ation a ZESS had been f e l t  

She was given 

Nineteen months a f t e r  the commencenent of therapy the pa t ien t  i s  
without evidence of diseese and i s  very comfortable. 
a t i v e l y  l i t t l e  generzl react ion throughout t he  treatment period. The ex- 
t e r n a l  surfaces  showed only mild changes Curing o r  a f t e r  the  i r r ad ia t ion .  
She had some diarrhea m d  dysuria - but not incapaci ta t ing.  
t e r n a l  i r r ad ia t ion ,  ai? advanced carcinorsa of t h e  cervix has a t  l e a s t  tempor- 
a r i l y  disappeared. 

This pa t ien t  had r e l -  

With only ex- 

Pa t ien t  RL 21 (Fig.  4) 16 presented t o  denonstrate how t h e  region of -- 
,mvrimum absorption can be moved nearer one surface of the  body than the 
other  when a two-field technique is  used. This pa t i en t  had a squamous c e l l  
carcinoma i n  the  r i g h t  upper lobe of the lung so close t o  the  mediastinum 
t h a t  a f i e l d  w a s  se lected t o  inclucle the mediastinal glands centering 2 cm. 
t o  t h e  r i g h t  of the  midline, 
as proved by biopsy and these were t r ea t ed  separately by s ing le - f i e ld  
r ad ia t ion  from t h e  back.)  
t o  back i n  the region t o  be t r ea t ed .  
an te r io r  f i e l d  the  point of maximum dosage moved t o  9 cm. - instead of 
12 cm. - behind the  an te r io r  wall .  
planned dose w a s  i n  f ron t  of t h e  bodies of t h e  ver tebrae and extended t o  
near the pos te r ior  surf2ce of the s t e r n m .  
absorbed 5250 rads i n  j b  days, t he  m a x i m u m  absorbed dose being 5420 rads 
i n  t h e  center  of the tumor region. The supraclavicular lymph nodes were 
given 5250 rads i n  34 days from t h e i r  separate  f i e l d .  

(He had involvement of supraclavicular nodes 

The pa t i en t  meesured almost 20 an. from f r o n t  
By placing 3 cm. of bolus over t he  

Thus the  region t r e a t e d  with the 

The periphery o f t h e  tumor area 

The pa t i en t  had no dysphagia. He became very fat igued ahd somewhat 
nauseated toward the  end of treatment and for  a f e w  weeks a f t e r  treatment 
stopped. 
bolus developed a dry desquamation. 
t rea txent ,  he i s  carrying 011 his regular  occupation as a salesman. H e  is 
not as well .as before developing cancer, but t he  l e s ion  appears t o  be under 
cont ro l  temporarily. 

The sk in  of the  an te r io r  f i e l d  where there  had been 3 cm. of 
Seventeen months a f t e r  beginning 

The contour and isodose curves f o r  pa t i en t  RL 41 are presented as 
Fig. 5 t o  show how by a s ingle  a n t e r i o r  oblique f i e l d  it was possible  t o  
t r e a t  t he  an te r io r  mediastinum and the  region of the  l i ngu la  of the  l e f t  
lung, and ye t  avoid a la rge  dose t o  the  sp ina l  cord. The pa t ien t ,  a 72- 
year-old om, had a carcinoze of the  l ingula  diagnosed by roentgenograms 
plus e pos i t ive  cytology f inding i n  the s p u t m  examination. 

L- 

He was a poor .- 
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su rg ica l  r i s k ,  with severe dyspnea. 
ceived 6000 rads i n  li7 d i p .  
treatmects - but he WES considerably re l ieved  by the t rea tnents .  It would 
appear now t h a t  the  tuzor i s  probably spreading beyond the t rea ted  region. 

The region within the 1.00 l i n e  r e -  
It i s  only s i x  months since he s t a r t e d  his 

Pat ien t  RL k6 (F ig .  6 )  demonstrate6 a spec ia l  use of the a b i l i t y  t o  
1 - -  

de l ive r  la rge  2oses t o  considerable depths. This pat ient ,  a 60-year-old 
women, had been t r ea t ed  f o r  u t e r ine  f ib ro ids  in such a wey a s  t o  cause de- 
s t r u c t i o n  of the skin over the  lower abdomen an te r io r ly  and the  sacrum 
pos ter ior ly .  
t i o n .  I n  June of 1955 the  pa t i en t  was found t o  have an adenocarcinoma of 
t h e  endocervix. 
and removed what they could. 
and was t o l d  nothing coul t  be done. I n  January, 1958, her rad ia t ion  ther-  
a p i s t  sen t  her t o  the Radiological Laboratory t o  see i f  we could t r e a t  her 
without a f fec t ing  the graf ted a reas  a n t e r i o r l y  and pos te r ior ly .  

She had had skin g r a f t s  placed t o  cover these areas of destruc- 

To evoid fu r the r  i r r ad ia t ion ,  t he  surgeons operated on her 
In l a t e  1957 she w a s  found t o  have a recurrence 

The contour and isodose curves (Fig.  6 )  show t h a t  the  planned dose 
(1.00 = 5200 rads)  was delivered t o  a region 15 cm. wide and 8 cm. deep 
through the  pelvis  with l e s s  than lO$ of t h i s  amount t o  the  an te r io r  surface 
and none t o  the pos te r ior  surface.  
s i t t i n g 6  i n  "36 d e p .  

The dose was delivered i n  26 separate 

These treatments were f in i shed  on March 7, 1958. So far there  has 
been some decrease ic  the  palpable cancerous i n f i l t r a t i o n  but It has not 
disappeared. This pa t i ea t ,  however, would heve been given only supportive 
therapy if it had not beer? possible  t o  de l ive r  t he  la rge  dose t o  the middle 
of t he  pe lv is  through the l a t e r a l  f i e l d s .  

The l a s t  two pa t ien ts  t o  be discussed demonstrate two methods of 
using these m u l t h i l l i o r - v o l t  x-rays t o  t r e a t  l es ions  in the  head and neck. 
Pa t ien t  -- RL 38 had an extensive carcinoma involving the  junction of the  
a lveolar  ridge, tongue, floor of the  mouth, and t o n s i l a r  p i l l a r  on t he  
r i g h t  s ide,  plus some herd nodes i n  t h e  r i g h t  s ide  of t h e  neck. The e n t i r e  
l e s ion  was located on the r i g h t  side, so it was necessary t o  de l ive r  a high 
dose t o  a l l  t i s sues  beyond the  midline. By t r e a t i n g  from the l e f t  side, 
t he  contour and isodose l i n e s  (Fig.  7 )  show t h a t  the  absorbed dose is 
b u i l t  up t o  a su f f i c i en t  l e v e l  just  t o  the  l e f t  of t he  midline and t h i s  dose 
l e v e l  extends out t o  the right surface.  
d i rec ted  t h a t  the sp ina l  cord received only 2l$ of t h e  tumor dose. 
bolus had t o  be used an te r io r ly  on t he  l e f t  s ide  t o  l e v e l  out t he  isodose 
curve6 in the  depth. 

Moreover, t h e  f i e l d  could be so 
Some 

This p a t i e n t ' s  tumor region w a s  given a dose of 6000 rads i n  43 days * 

(peak dose of 6185 rads i n  cec te r  of tumor). The treatments were f in i shed  
on January 28, 1958. 
laryngologist ,  and surgeons f e l t  t ha t ,  w h i l e  there  was much l e s s  i n f i l t r a -  
tion, t he re  was s t i l l  tumor present.  Hence a very r a d i c a l  surg ica l  removal 
w a s  performed. 
vealed only a small "carcinoma in situ ' '  in the  tongue. The o r ig ina l  l e s ion  
was classed as a squamous c e l l  carcinoma, r i g h t  t o n s i l .  

I n  April, t h e  review c l i n i c  of radiologis ts ,  rhino- 

Extensive pathological  study of t he  mater ia l  removed r e -  

t O b b 9 9 4  . r  



The l a s t  pa t i en t  t o  be considered, L- RL 36, had a squzcous c e l l  carcinoma 
of t h e  hazd pa la te  t h a t  extended across the d d l i n e ,  involving both tons i l=  
regions. Hence it was 'necessary t o  give a " t u o r  dose" throughout t he  whole 
pos te r ior  two-thirZs of the pa la te  and both la te ra l  walls of t h e  pharynx. 
Figure 8 shows t h s t  t h i s  was accaaplished by using two la teral  f i e l d s  and by 
placing 7 a. of bolus on both s ides .  
throughout the I ' t m D r  region" i n  39 days, ending eight  months ago. A t  the  
present time the  t*:or s e e m  t o  have disappeared and the cen t r a l  ulcerated 
area has healed. Tkis i s  a renzrkable r e s u l t  even should it be onlytempor- 
a r Y  

The pa t ien t  was given 5242 rads 

l O b b 9 9 5  DOE/HQ 
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Discusslor. 

The n E b e r  of peziezts  trezZe5 ot +,he sycckzotron i s  not la rge  

Xazrever, Table I does give 
. encug!! and the  t i z e  slr.ce s ta r t izg  treatcients is not long enough t o  

pe rn i t  azy s t e t i s t l c a l  study of r e s u l t s .  
sone i n d i c a t i o ~ l  of whet i s  happening. 
been t r ea t ec ,  25 nave alrezdy died - within two years of s t a r t i n g  
t r e a t z e n t .  
are acceptee f o r  t r e a t z e n t .  

Of tne  67 pa t i en t s  who have 

Tkis hi@ f i g u e  is  t o  be expected when advmced cases 

Much has been learnec? about kov the  pa t i en t s  and t h e i r  t i s sues  
r eac t  t o  t h i s  q u a l i t y  or" rs$iat ion,  2r,d some in2ividual  pa t ien ts ,  vhose 
treatments were &escribec above, nayre shown remarkably good r e su l t s .  
RL 53, a very -stout wormn with advanced u t e r ine  carcinoma, i s  one of 
these.  Four months a f t e r  treatment her vaginal smears were negative 
f o r  cancer and a l l  physiezl  evidence of t he  neoplasm hzd disappeared. 
This rezarka'cle i m e d i a t e  result f r o 3  ex term1 x-rays alone surprised 
everyone. 
i s  l i v i n g  anc v e l l ,  znd witkout detectable  evidence of cancer 19 months 
a f t e r  treatment. This r e s u l t  of treatIcent by ex terna l  i r rad ia t ion ,  
without any in t r a -u t e r ine  r a d i u ~ , h a s  surprised both the  rad io logjs t s  and 
the  gynecologists. A t h i r c  pa t ien t  with carcinoma of t h e  uterus,  -- RL 46, 
could not have been gives  2 r e a l  therapeutic dose by lower energy units, 
as me2tioned above. 

-- 

RL 13, another wocan u i t h  advanced carcinoma of the  cervix, -- 

Sone of t h e  pe t i en t s  with l e s iocs  about t h e  head and neck have 
a l s o  shown grzt i fyir .3  e a r l y  results. 
the  pos te r ior  pa r t  of t h e  hard pa la te  on the  l e f t  s ide.  
t i o n  from t h i s  extended t o  both t o n s i l s  and, on the  l e f t  s ide,  ' t o  t h e  
an te r io r  t o n s i l l a r  p i l l a r  and the  pos te r ior  t h i r d  of the  lower alveolar  
r idge.  S ix  uonths l a t e r  a l l  evidence of t he  tumor w a s  gone except f o r  
the  scar  over t he  a rea  t h a t  had been ulcerated.  -- RL 38 had a unilateral 
l e s ion  of t h e  region of t h e  j m c t i o n  of the  tongue, a n t e r i o r  t o n s i l l a r  
p i l l a r ,  lower a lveolar  r idge,  and poster ior  pharyngeal w a l l .  Three 
months l a t e r  2 r a d i c a l  operation was performed because it w a s  believed 
t h a t ,  i n  s p i t e  of reclzrirable shrinkage, there  wzs s t i l l  tumor present.  
Pathological e x a n a t i o n  of t h e  removed specimen showed no ac t ive  malig- 
nant cel ls  - except f o r  one area described as 
t h e  surface of t he  tongJe. 
l e s ion  is t r u l y  renarkable.  

: -- RL 36 had an ulcerated l e s ion  of 
The infiltra- ' 

11 carcinoma i n  s i tu"  on 
The disappearance of such an  extensive 

The'recovery of the pa t i en t  who has survived the  longest  s ince 
the  s tar t  of her  treatment, -- RL 46, i s  another remarkable result. 
had an extensive epidemoid carcinoma of the  l e f t  antrum and ethmoid 
sinuses,  with invasive destruct ion of t he  bony w a l l s .  
with -a s ing le  po r t  f ron  t h e  f ront  with w a x  bolus over the  f ron t .  
w a s  given A800 rads i n  35 days, throughout the  a n t r a l  and ethmoid regions. 
One year a f t e r  t reataent , reEoval  of t h e  mucosa of t h e  antrum showed same 

She .  

She w a s  t r ea t ed  
She 



ca rc inma  c e l l s ,  azG therefore  a r ed lca l  su rg ica l  procedure was under- 
taken - but no cL?cer ;ras four.& ir. the  aZZitional E a t e r i a l  remved. 
It i s  now 8 yezr s ince  the su-gery, and she continues t o  be f r e e  of 
c a x e r  and is very XeX. 

While the re  heve been m y  f a i l u r e s  a w n g  the pz t i en t s  t reated,  
it is believed by those observing the  pa t i en t s  t h a t  soce remrkable  
r e s u l t s  a r e  being obteinec! - probably the  result of thorough i r r z d i a t i o n  
of t h e  whole region ins701ved by the  t m o r .  

-. 
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