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tic.irii:y ;I to::giic lesi(m tlirot:gh ;I single view of l'li1m:tnn's prcvitrusly qitotrci 
p l r r d .  I I C  :~ lw d c b c r i l x c l  ntilil 5 t h  rzac- a s s c r t h s  which indic;ite minintiil skin re- 
tiluis which clc; i rd  qiiitc r;ipiJy. In nddi- actions. Ovidia and Mc:\llistcr st:ite th:it 
tion, hc showell some oi the advantages in theskin rwctions obscrvednormally do not 
treating tIwp-scatcd tumors Ly means of  limit the treatment but may bc a s a m e  of  
opposing portals. l m h m a n "  described the discomfort to the patient. 
reactions o b t a i n 4  with ;1 19 rncv. beam of Veraguths has described clinical ex+ 
electrons and mentioned th;it the binlogic mmts using electrons from IO to JO mer. 
cfcrtivtncss i s  roughly two-thirds of the  His tcprt c~nccms l00 patients with a 
etl;ctivmcss of ordinary roentgen rays of wide range of malignancia, m e  of which 
2 mm. Cu h d i  value layer quality. .4J a had been previously treated by roentgen 
conscqitcncc, the  skin and tumor doses my. H e  emphasizes t h e  advantages o f  
ndminis tc rd  to thew patients were con- electrons: the  uniform dosc, sparing of 
sidcrably higher than those given to mast sensitive t i u u a  near tumora, dud b e  
of  the  other tcpwted patients. He con- absorption and skin sparing. He points out 
c l u d d  that  at this e n e r p  lcvel there arc t h a t  the  mumu1 mcticin diHen but  little 
imponant  advantages in the u x  of dcc- from m v m t i o n a l  treatment but .has ob- 
t rol ls  for treatment d subsurface and uni- m v d  a greater d o t i o r ,  in time and 
l a t m l  head and neck malignancia. L .  intensity d reactions requiring clocr o b  
mann and  &diuB.= have cutd higher m a t i o n  d paticna in onin to i.dp. 
energy dcctmry 18 to 33 mcv, for the rrrponr. 
treatment of pulmonrry ud esophageal an, *cn Fmcn and );rdm* have Lcyd 

Gale and I n d  have pracnted mmc Univmity. 'I%q state that dik thc 
vcr?. i n t e r w i n g  bgc d i s t r i k i t i a u  h e r e  dmm beam hu v c y  link rkirwpring 
m i d  nrcntyen-my k m s  d d c c m n r  c N m  can@ to mqpvdtage r o m p '  

. 

k i o n s  with promising d y  rcsuln. dcctran from 10 to Q mcv. I t  Srniad 
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k ~ ~ \ I I \ l t \ I  4 \11  i ' I , ~ * l C 4 L  

1 t j  \ R 4 C  I t  hl<lICS 

S p ~ c r  dews nor i r r n i i t  drtJitcd disciiuion 
af the ph? G . 1 1  .ipplic-ations and dosimetry 
oiclectron t w m  thrrdp! . This material has 
lrcn acfcqiutcl! p r w n t d  in the articles 
qeotd above, as well ns in m3ny others. * 

%I;\ a brief description of the quipmcnt 
w i l l  IK given and some of the unuwal a p  
plications which arc pnssiblc will be men- 
tioned. T h e  device which has been used in 
these studies is the linear accelerator and 
p c i l  beam scanning system dthe .*ne 
C a n m  H e r c a d  Hospital of The I h i v c r -  
sity oi Chi-" T h e  accclcrator is of the 
traveling wave type and is p o w d  by two 
klystrons in cI+cIL1c (Fig. I ) .  

1 O b 7 U Q l  DOEIHQ 



*, , . ._ 
. . .. ~ . _ . -  

* .I..,.... . 

. .  
. . ... . . .  

, . .. . . . . . , __. - -  

, , .. .- 

1 
h 

I O b '  J 



., .. I 
.. . 

' :. . .  . . .  

FILMS EXPOSED 

TO ELECTRONS 
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I O b 1 0 4 Q  

0.004 r s J  each, with a d o x  rate O i  200 to 
(00 times 10' rads pcr second. All of t h e  
other  systems m c n t i o n d  abovt Use foil 
scattering and, while the beams are pulsed, 
t h e  dose rate  is much lower than in the  
case of the  pencil scanning beam. There is a 
possibility tha t  our high d m  rate  mayplay  
;L p m  in the  vcry limited skin reactions to 
k d'clcribcd later. 

C L l K l C A L  AIPLlC'ATlOW 

Rcforc undcnaking patient t reatment ,  
.. I.l),* curves in mice were run with both 
' 

high $nergy clcctrons and cobalt 60 gamma 
rays. The relative biologic effectivcneu 
(HHK) determined from these runs V a l  
1.00 5 0.0; *;:here t h e  0.0; represents t h e  
10 20 confidence limit determination for 

Sintx our far.* patient uas treated on 
Junc 16,  I Q ? , , ,  it is obviou, that  this pres- 

. t h r  "pritcnr! r itio." 

cntatiuu cannot deal with multr  of treat- 
ment in t a m s  o f  c u r d  disease. W e  have 
proceeded very Jowly  uncc  r e  relt that wc 
were dealing with an a h a t  entirely ncw 
modality. N i n a y - u v r n  ptients have been 
t r e a t a l  up to t h e  p n t  time. F i f i y u w  
h-.d malignancia  of t h e  herd  and neck, 6 
had i n t n t h o r a o c  tumwr, 5 had m y d r  
fungoida, I had a'; extensive m r r t n t  
rquamnus cell carcinoma of t h c ' r t i n  01 the  
thorax, 4 had carcinoma of t h e  urinary 
bladder, 3 had b c n i p  laims, and the  re- 
maining 15 had a v r n a y  of k&ms tmtcd 
on a n  cxpcrimcntal basis, mat of them for 
palliation only. Thir ty  patirntr mrived 
tumor dosa of 6,cm rads or  b m e r  throueh 
single portals, I 5 had lower dacr  rimed at  
cure, either b e c r u x  of tumor sensitivity 
because irradiation YU k n g  u d  in  om- 
bindtion with a n  cxpcrimrntrl dmg, and 42 
patients received only palliative d m . O f  
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peared (Fig. gC) and in 6 months the skin 
a p p r c d  normal (Fig. 90).  

Another patient had a history of core 
throat of j months' duration when wen in 
Januan. of I+. A fungating l a i o n  involv- 
ing the  right vallecula, arytenoid, fJK 
cord and I a t d  pharyngeal wall was fmrnd. 
Biopy showed squamous cell carcinoma in 
d areas. &re was a large, very firm 
lymph node palpable in t he  right urwtid 
triangle. The patient had a history of two 
myocard3 infarctions in the past. A tumor 
dac of 6,400 rads was given in jS t tut -  
m m t r  bctwten January 4;: 1 6 1  and . 
February Y. 1+2. T h e  maximum t b r u e  . 

energy was 10 mev. cxrrpt for the  last g 
treatments, which were given at 1 8  mcv. 
The tumor dosc m a s  ca lmlad a t  8 m., 
which was the  80 per Cent level. One week 
before rampletion of r n a r m r n t ,  t h m  w u  a 
brirk erythema in the single 1*X15 m. 
p n r l .  .At 2 weeks after treatment,  the 
crythrma was subsiding and in 6 months 

-1 

dac was 7,900 rads. The electron b u m  I 
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(biitr ;I dirirrent problem was p e d  by a 
piitient whri was first seen in J u l y  of 1 ~ 6 1 ,  
cc,mpl;rininy oi a macs i n  the  nose and up-  
per lipid6 rnc'mths' duration (Fig. gG). She 
had a Itmg-hinor> d soreness inside her 
nine ant! hiti been Fivcn 3 roenrgcn ra! 
trc;itmenrs 2 years previously and 4 more I 
!car k i o r c .  .4 biopsy showed squamous 
cell carci:luiii;i. I n  this case we used 15 mev. 
cIrc.rriins. I n  artlcr to bring t h e  maximum 
. h ~  up to ' thc  surfarc of the  lesion, a unit 
dcn.it\ wax mold was constructed. T h e  
pirient rrceivnl 3: treatments from Au- 
gust :, i r / i i  * * I  k p t e m l w r  I:, I(,~I and the  

.it (1 mi. dcpth ironi the  rn i i l t i  surfacc. .A 

\ ..I . . 
, 41h.i;p. 1 . .  I I .  l . . l l l l l  iIlld \ I .  I . .  c ~ r i c i i i  . 48, , t .1 .  1.f.1 

Ill sc I' r > I os 
' I l i c w  ;ippc,irs t o  I i c  uiiisiticr;iI)lc ,lis- 

:igrcuiiiciir Iictucrn v;irioiis ;iiiihors ;is t o  
rlic ticgrce t i  s k i n  re.icticin ;issoci.ttrtI wirh 
eleitron Iir.im tre;itnirnt thrcwph single 
pirt;ils u-hrn thc skin cicisc i s  i n  thc neigh- 
Ir)rhtxnl ( l i 6 . m  to )i,m r;itis. Irichni;in" 
cnwiintrrcJ  w t  skin rr;ictions u-lien the 
clc~se cxccctieti ;,so0 r d s .  X i t i  ;inA his co- 
wtirkrrs" hxvc rqwrretl skin re;ictions T O I ~  

piiriilde to those ironi orthovolt;igr roent- 
gen theriipy. There is also somc disigrcc- 
tnent ;isqtci the relative IiiolcTic effectivcncss 
I H Hl-:) oi  electrons. 1 rKhni;inll concliitles 
that  the H H E  is no greater th;in with 
r t m t g e n  r:i>s and prob;ilily less. 

'The observations descr ihd  in this p iper  
sirggest that the  skin reactions arc less than 
those rcporrcd by m a t  oi the  authors 
cjoored. There arc a number of possible 
cxphnations which can be considered. 
Since the scanning beam travcrscs the area 
in a piittern similar to a television raster, it 
m;iy LK th;it there is an effect similar to 
treatment throiiph P grid. However, the 
scanning is pcriormed in such a way as to 
give 3 practically homogeneous surface 
dose, particularly when day  to day varia- 
tions in port positioning are considered. 
Another possibility is tha t  with t h e  pcncil 
beam the  radiation may be relatively clean 
as compared with a foil-scattcre~l h a m .  
Finally, the  actual dose ra te  to t h e  akin 
must bc taken into account. This dorc rate. - .ir 
is 200 to sooX!o'rads pcc m n d .  It may* 
bc that the la t ter  part of the dosc delivercci 
to any  cell is given during a period of rela- 
tive anoxia, t h e  bulk of the oxygen having 
k n  consumed during the  first p;ln of t h e  
time in which the dose is given. Dcwey and 
&ad found modification of t h e  oxygen 
effect when bacteria arc treatmi With large 
p r l x ~  of radiation as compared t o  u n p l l d  
dose of the  u m c  amount given over rela- 
tively long periods af t imr  
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