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Patients entered on the study had Stage 81 (grade !!I 0- !I' k:c*-~fi-* 
n- Ct--* R3 r -. nq 

histology) disease. Thirteen patients received preoperative mixed-beam (neutron/photon) irradiation to  
50 photon Gy-equivalent, and in 12 of these 1 cystectomy ~ 2 s  pTcnr~pA ;n 4 ' 5  6 w-eql.5 TI,* ;n+!*n~o 

of pathologic downstaging to  Po was 58% in the  cystectomy specimens. The  projected survival at 30 
months is 32%. Twenty-six patients were treated definitively with mixed-beam irradiation consisting of 
50 photon Gy-equivalent to  the pelvis followed by a 20 photon Gy-equivalent boost to the bladder itself. 
Eighteen of 26 patients (69%) achieved tumor clearance a t  some time during their follow-up but 8/18 
(44%) of these ultimately exhibited some component of local failure. The  projected survival a t  30 months 
for this group of patients is 34%. However, the  subset of patients with Stage B or C disease had a 
projected survival a t  30 months of 60%. Four patients received definitive neutron irradiation alone and 
3/4 achieved tumor clearance a t  some time during their follow-up. Actuarial curves are  presented for 
patient survival and duration control, and results a re  compared with comparably staged patients 
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energy photons. Moteover, the type of damage inflicted 
by high LET inadiation is less readill repaired by the  
tumor cells. There are at least two aspects to this: (1) a 
d u d  ability to repair sublethal damage manifests itself 
as a reduction of the shoulders on cell sumival cusves15: 
and (2) there is reduced ability to repair Wteqtially 1 ~ t h a l  
damage’’ which could be important for cells in a “resung” 
or Go phase. Finally. there is less variation ir. rad. l ovn-  

sitivitp across the cell cycle than for conventional photon 
irradiation. I ’ 

While the above points are important radiobiological 
considerations, their applicability for an! gi\’PP ttimnr 
system must be determined by clinical tnals T h e  Ra- 
diation Therapy Oncology Group (RTOG) has ryentlv 
completed such a clinical trial (RTOG 77-05)  testir,g !hP 
efficacy of fast neutron irradiation for carcinoma of the 
bladder. This article constitutes a report on the loa1 con- 
trol rates and survival data for the patients e n ? c r d  nntn 

this study. 

Materials and Methods 

The study was open from June 197: through 
I98 1, and accrued a total of 46 patients. Eligible P 
had histologically-proven primary transitional or q u a -  
mous cell carcinomas of the bladder that were localized 
to the pelvis. The tumors were staged according to the 
classical Jewett-Strong-Marshalli8 j 9  system which i c  

summarized in Table 1 .  Only patients with clinical Stage 
B1 (grade I11 or IV histology) or Stage B2. C, or D1 (any 
m d e  histology) were accepted in to  the study In  addition 
ptients had to be 570 years of age, have an imtia1 K3r- 
norsky status of 250, be considered SuitablP fnr hiyh 
dose radiotherapy, could not have had prior w!trip ir- 
radiation or extensive pnor pelvic surgeq, and could ~t 

have had a history of a pnor malignancy (exc!udine -*n- 
melanoma sbn  cancer). Informed consent was given by 
all patients entered on the study. The m a n d a t w  i n i t i a l  

Cxaluation consisted of a history and physical examina- 
tlon. complete blood count, blood chemistry studies b- 
eluding liver function tests, urinalysis, c h a t  x-ray, IvP 
and/or retrograde studies. staging examination under 
anesthesia, and cystourethroscopy with resection of ad- 
q u e  tumor for histologic examination. A bone scan 

wan of the pelvis were per fom~c ’  i n  thr y e a t  
of patients. 

The study was nonrandomized with QTY c f f h w  treat- 
ment options selected by the neutron thpmny Cacilitv. ( I )  
Preoperative irradiation of the pelvis and bIzddPr ~ r ~ l ~ ?  

a “ m i x e d - h . m ”  schedule ( 2  n e u t r q v  TmrtrnW a n d  7 
Photon fractions p e r  week.,) folidwcd F.: rf*+p- 7 ~ r m d P  

cystectomy or a radical cystectom) !at the  d w r e t m  nf 
the urolog~cal surgeon) at a 4- to 6 w-. e P k  t l r n ~  T P ~ P W ’ I ~  

TABLE I %aging Synem for Carcinoma of the Bladder _ _ _ ~  
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TABLE 3 SUging Informauon Accordtng lo Trcatrncni Rcccivcd 

Definitive Mixed beam Definciivc 
mixed beam + surgcry nculron Tout 

BI 2 0 I 3 
B2 5 IO 0 cs 
C 3 3 . I  7 
DI 16' 0 2 18 

Toul 26 13 4 43 

Eight patients with discax fiacr; IU 5idwa11. wLrurn. or symphysis 
pubis. 

postenor-posteroante;i31 (AI'-T.-,, irclcis C ~ U A C ~  oe used. 
The fields were to encornpas tihe t i d w z r  and the pelvic 
nodes at risk. The AP-PA fields were reqLiired L~ yx at 
least 14 X 14 cm in Size Sui gwer~ i iy  were somewhat 
larger. extending from the top of :he S ~ L I  uni  LO me Dotiom 
of the obturator foramen and laterally 2 cm beyond the 
borders o f  the osseous p e l k i s .  I f  lateral fields were used, 
they were required to be at l ea l  1 1  X 14 cm in size wi th  
the anterior margin of the field at least to the anterior 
border of the pubis (or beyond if  indicated b? the Wusiiiun 
of the bladder). Barium contrast was generally injected 
into the rectum and the posterior border of the lateral 
fields adjusted to spare the posterior rectal wall. A total 
of 50 Gy-equivalent was delivered to the midplane of the 
pelvis along the central axis over 5 to 6 weeks. In addition, 
it was permissible to deliver an additional 10 Gyequiv- 
alent to  positive nodal a r m  through small boost fields. 
For the subgroup of patients receiving definitive radio- 
therapy the whole pelvis phase of radiotherapy was fol- 
lowed by an additiona: 15 IC 26 Griqu ivd ien i  LO the 
bladder using boost fields haking a minimuin AALC ,-I[ 7 
x 7 cm. The bladder was to be emptied pr1dr LV each 
daily treatment. 

Portal films were oki ined  Cur each treatment beld, and 
were reviewed at RTOG headquartei s. isoaose caicula- 
tions in the central axis plane were required and submitted 
to RTOG headquarters. In the mixed-bedm treatment 
schedule the low LET photon portion of therapy had to 
be delivered with x-ray generators with a peak photon 
energy of 2 4  meV or equivalentlj a tubait-tii, apparatus 
could be used. The treatment apparatus furthermore had 
to  utilize a source-skin distance (SSD) t 80 cm. The 
dose to the postenor rectal wall was limited IO s 3 3  pnoton 
Gyequivalent, and the dose to the small bowel was gen- 
erally limited to 250 photon G)-2YdIVdiCl11 .  i he photon 
portion of the irradiatioc *&as d t l r ~ ~ , c ~  A i l t i  L I E  patient 
in the usual prone position, but g i ~ e r ,  :IiL FJALC: ; r ~ L ~ ~ ~ ~ ~ ~ ~  

beams at the neutron faci!itie:, i i i d i i y  u; iiir n r i l t r m  rd- 
diation treatments were del; i d  + , iL i ,  l l r ~  ~ / d ~ i C j l L  I f )  d 

standing position. 
Patients were seen for fcllow-up \is;t3 c>*Tiy 3 r i i i ) n i l i h  

for the first 2 vean after E K ~ : ~ : ~ , , , , ,  uId 6 J I C i d  t v c r y  ~ I A  

months thereafter At thesrr L , d , ~ , ~ , " * ) .  V d * ' i , , I C L L 1 3 ,  

I 
additional lreatmfnt ;;fan).), dmi disease status (prim \ 

??, 
rq,i0-3! 1, .::& airuloi omer metaut ic  d i r  
were recorded. In the Subgroup Of pat ients  receiving de-' 
Iinitive radiotherapy, frequent CYS~OSCOP~C exarninarln 4 
(wlth biopslcs of S U S ~ ~ C I O U S  areas) and tollow-up 

'IC? CT s a n s  were performed Reporting lorms were in j t la I l \ t  
reviewed by a da:a manager at RT 
then again by the study data mana 

..I: 

, .  

patient on the study were rev iewed bv 1hc 

study chairman. Q 
resolved hv dirprc 
vanous garticinat; 

etigiole (one had a 
pnor extensive ~ ~ l v r c  w r y -  2nd ST,; irlcuu[lc 

disease outside the pelvis at the time of entrv onip 
studb) Table 3 s u r n r n ~ ~ z ~  thc G & I I ~  c2tslnbutlon of 
the remaining 33 patients according to the t~31rncnr  
received. I wenty-slx patients were treated definrtiwll ullh 1 
mixed beam irradratlon. and of these. !6 kx!  : ~ g c  L), 

' 

ursedse. and 8 of these latter patients had very cxicn\lbr 
tumors fixed in the pelvis. Thirteen patients we:? ::caicrj 
with preoperative mixed beam irradiation follow.ed h\ 
cystectomy, and only four patients were trcaied dcfinl- 
tively with neutron irradiation. These latter four patjenu 
all recewed their treatment using the high energy neutron 
beam at the FERMI facility. The other charactcnstrcs of 
the patients in this study are summarized in Table 4 The 
section on tumor location refers to the sites of tumor 
involvement at the t 1 - n  - c  

~d the sj'c of f' lqqr 5 3 ~ ~ .  

-\-- ~. J n J ,  i l l L  U I l - S t U d )  dfld {OllOw. 

B a s d  on thys rc-. 

, /_  J L U - . , .  dill . ,  :l ,)l 

Results 
The maim pnd ,l . . i & C  I-JI < $ * l I ' a l  

rates. sunrba l ,  corn 
sunounding norma IO mixed-beam or neutron 
irradiation. The plots in this  wct;cr. arc ; ~ I ~ ~ ~ : L I ~ ~ ~  , , , . : l~ 

the actuarial method," u l t h  times being measurrd f - n m  
the date of entry onto the study. 

Figure I plots survivi l  hy f ~ ~ + - t n :  2,  :The db,"i,8,tibc 

mixed-beam and preoperative mixed-beam groups Thc 
median survival is 14.7 months for definitivel? rresrcd 
patients, and 24 1 morlthc 
Although there appean to 
the two curves f o r  time< c h r  -3?;c -f I ,L, 2 I > 

the curves comr tr)m=fh- - *  1 . -  

neutron group IS  not Plntred C I  

lour patients iz nnr vi- !,.c- I .cJc  1 u " 

pdlicnls died hef;hrcn 2 a r  I 

months. and the last one uas I 
months 

I n  v iew 01 t h r  n 
group of T I T ~ P ~ '  7 

Iddidtion '.%e  de^ d r d  to sci-;drdtzjy dnaiyze the cubgroup 

, . - 2  
A .>, U..U L u l i r d & . L C  < , I  LOC 

0 0 1  b 2 5 8  
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TABU 4. Patien1 Charanenstla by Trcatmcnr 

Preoperative Definitivc 
mixed beam mixed beam Dcfinitiw neulron + Total 

NO. Percent No. Percell! No. P c i u n t  No. Percent 

Ser 
Male 
Female 

Younger than 60 yr 
60 or older 

brnofsky status 

.4g 

&)-needs some asistancc 
70-cam for self/can't work 
80-some-dixasc symptoms 
%minor signs of divase 

100-no signs of divasc 

Institution 
Seattlc 
Fcrmi 
M. D. A n d e m n  
GLANTA 

R a e  
White 
Black 
Olher 

Yinologic type 
Transitional cell 
Squamous cell 

His~ologic wade 
I 
I I  
111 
I \' 
Unknown 

Location 
Tngonc 
Right wall 
k f t  wall 
Postcnor wall 

s o l  dcleminablc 
Dome 

I I  
2 

7 
6 

0 
0 
1 
4 
8 

6 
0 
0 
7 

II 

0 
7 .. 

12 
I 

0 
0 
8 
5 
0 

5 

7 
I 
5 
2 
0 

85% 
I51 

54% 
46% 

0% 
0% 
8%. 

31% 
61% 

46% 
0% 
0% 

54% 

8 5 %  
15% 
0% 

92%, 
8% 

0% 
0% 

62% 
381 
0% 

38% 
54% 

8% 
38% 
15% 
ow 

20 
6 

4 
22 

1 
2 
7 

13 
3 

12 
2 
9 
3 

22 
3 
I 

24 
2 

2 
5 

I 1  
5 
3 

5 
9 
8 
7 
5 
2 

77% z 
23% 2 

15% 2 
85% 2 

4% 0 
8% 0 

27% 1 
5u% 0 
11% 3 

468 0 
8% 4 

35% 0 
1 1 %  0 

85% 4 
I I8 0 
4 9  0 

9 2 6  3 
8% 1 

8% 0 
19% 0 
47% I 
19% 2 
12% 1 

19% 2 
35% 1 
31% 7 

27% 0 
19% 0 
8% 0 

5006 
50%- 

50% 
50% 

0% 
0% 

25% 
os 

75% 

0% 
100% 
0% 
0% 

100% 
0% 
0% 

7 5% 
25% 

0% 
0% 

25% 
50% 
25% 

50% 
25% 
50% 
u% 
0% 
0% 

3 3  77% 
10 23% 

13 30% 
30 70% 

I 2% 
2 5% 
9 21% 

17 39% 
14 33% 

18 42% 
6 14% 
9 21% 

I O  23% 

37 86% 
5 12% 
1 2% 

39 91% 
4 9% 

2 5% 
5 12% 

20 46% 
I ?  28% 
4 9% 

I2 28% 
17 40% 
I 1  26% 
12 28% 
7 16% 
2 5 8  

Hith B and C-disease from the subgroup w f h  04isease 
- h i s  would provide a more accurate bas17 of cornpanson 
ulth reported series of photon-treated patients. Figure 2 
shows the survival for these two subgroups 41thnugh the 
number of patients with B-stage and C-stage disease is 
small. the long-term survival Ievels out at 60%. 

Of the 13 patients given preoperative mixed beam ir- 
radiation, 12 undenvent cystectomy as planned. The other 
Patient's surgery was cancelled due tc 6-wi-n nffhp tlirnnr 
10 adjaceni structures. This patrent ~ n i f l a l l v  had a very 
advanced tumor (although technically a Stage C), and 

sbably should not have been entered on the preoperative 
arm. Pathologic examination found no ekidence 

of viable disease i n  seven of the operative specimens. 
n u s .  the proponlon of patient< achievtrr mvnlP1r 
downstaging 10 PO was 54%, (7/13) In t c ~ c  - f?hp p n t r ~ ~  

1 3 0 1 b 2 5 9  
- 

group of PxIpntT nr 5 W  17/12)  i n  t e r n s  o f the  patient5 
actually undergoing cystc' 
tomy specrrnev in o n p  otn 
evidence of disease -- .&-v 

as CT Scans of the bladder and pelvis, 69% (18/26) of 
the mixed-beam treated group were believed to have 
cleared O f X u T r m  at %?me I : ~ T  c! r F .  + , -  G I :  ,,I , r b:r* 

7 patients uhimatPlv recurred that clearance and 
.I,*--P recu7~pfic~ vft-r in disease Nitiirrr I . , ,  i ,  

Two p3lient\ i n  I * ?  m i x ~ ~ 1 - w d i i ~  i ,La:c2  g-2':~ " \ r P n f ~ l ~ / ~ ~  

underwen1 a "salvage" cystectomy. In one case the spec- 
imen showed no evidence of disease (patient initialiy 
staged BZ) and i n  the other case (patient in,liall) staged 
D l )  wrsisrenr disease was found Breaking down thls 

Based on follow-up cysroscopie;.s dirk -- 

017~7' l Q /  pr-ntn 3 s r - r A l n o  T i \  chr I I >  ) ) :  , 
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MONTHS 

Ai;vE ‘ c - 1  . . ? - ? # I  

. - -  M l X E D  + SGY 6 7 1 3  2 4 ,  1 

TREATMENT 
- M I X E D  BEAM 6 28 25 ‘ 4  

FIG. 1 SumVal by Lreatment. Actuarial plot of paher.! survival h 
the indicated treatment armr Solid curve represents thc group of patients 
urated definitively with mixed-beam irradiation and dotted CUNC rep 
resents the group of pabents on rhe p m p u v r  m m d  b a r n  irnrimtiov- 
cystectomy arm. 

10) patients with B-stage and C-stage disease cleared of 

their tumor, and three patients subsequently mhlhitwl a 
local recurrence. The long-term clearance rate with mixed- 
beam irradiation alone was 50% (5/10) for this g rmp  
For the patients with Stage DI disease, 63% (10/16) cleared 
of their tumor, and 4 patients ultimately exhibited a local 
recurrence for a 38% (6/16) long-term clearance rate. 

The times to c]ir,ic3! : ? ~ E . - P - ~ P  fr- thP rnwnlptp re- 

sponders on the two t r ca :y~-+  i r m r  q r ~  ; f ! T * c + m t 4  in 

Fir, 7 Time 10 c!inical m u m n c c  bv treatment (resimnders onlv) 
Actuarial plot of tumor control wthin the irradiated volume lor patten& 
who exhibited a dcarancc of their dmasc. Solid curve rcprcscnfs pucnb 
m a t e d  definitivelv wth mixed-bcam irradiation, and dotted cuw rep 
resents patients treated mth prcopcrativc mixed-Warn imdrauon 101- 

lowcd by cystectomy. 

Figs. 3 and 4. All of the 30~31 failures were manifexred 
within the first year. 

In the small group of patients treated definitively with 
neutron irradiation, 3/4 were thought to have achieved 
local clearance of their disease at some time during their 
follow-up, and one patient ultimately exhibited a local 
recurrence. 

lable  3 shows the relapse P ~ L L C I I J  ~ U I  L I I L  puupJJ U- 

complete responden in Khe inier i i r d L r i i L l i t  di trra.  ;.. A 
group treated with preoperative mixed-beam irradiation 
followed by cystectomy, there was one regional failure 
(in the pelvic lymph r d y ?  and two d i z t a n t  failures. In 
the group t r a fed  defini++y w i t h  mixed-beam irradia- 
tion, at first relapse there was a component of local failure 
in  S / l S  (44%) m s  but on?? 3 nf I h P v  failed in the  
bladder alone. Presumably only these three would have 
been potential candidate for a salvage cvsteclomy. Seven 
of I8 patients (39%) hx! con-e Anent nf diqtant fail- 
ure which  argues fcr :!-P n-+ rtiw rhrmotherauv 
for this disease. 

u. L \ L L V .  I -  

due  t u  Il,e pour!-) p2I-c:- 

-,.--my . m i t r n o  

-c -,.%wY”d for 1 

..,. ...- - t 
.L- - - 4 . - l t , o n c  re- 4 

.c ’ qurrcd fcr tbt* “-c+?” 7.‘ 4.. .I,, 8 , .  , . . l , , i L  
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S T A G E  CLEAR RECUR ?&2T’,i UX : :ti, 
- B1 82 AND C 5 3 8 UNDEF 

01 6 4 10 U N D E F  - _ -  
Ftc. 4. Time to clinical rccumncc by stage. Actuarial plot of rumor 

control within the irradiated volume for patiens treat@ definitively 
uilh mixed-beam irradiation who exhibited a clcarancc olthcir d k .  
The solid a w e  rcptcknts patients With Stage B and C discax. a.70 
don& curve represents patients with Stage D1 d i m .  

was a treatment break required, and this patient had m’ex 
nausea assigned to  a “small bowel” reaction. Somc p 
cients were scored as having more than one reaction. Ir: 
the preoperative mixed beam group, three patients had 
a “wont” reaction graded as “minimal” and focr patits‘; 
had a worst reaction that required some fom. oT;r.edi 
cation; and in the definitive mixed-beam group, Seven 
patients had a worst reaction graded as mjnixi!, x:.en 
patients had a worst reaction th3! reqckd ~d=:k, , . .  
and one patient had a reaction that requirzd 3 k r z k  i;. 
treat men t. 

ciation between ”acute” and “late” effects. The ! 3 : z  2;- 

summarized in Table 7 and tended !c k EX: X . L &  

than the acute effects, As for the acute effects, some pa- 
tients were scored for more than one reaction. In thc 
Preoperative mixed beam group, two patients had a UOG 

reaction graded as “moderate,” and two patients had a 
worst reaction graded as “life-threatenir,g”; ir, 9x 5cF.r. 
ltlve mixed-beam group, three patients had a w o m  re- 
action graded as moderate, and four patientr; had 3 ’AZZ: 

reaction graded as “severe”: and in the defir,l!i-7e ZZL:::;. 
Doup, one patient had a worst reaction graded as mod- 
erate, one patient had a worst reaction graded as severe. 
and one patient had a worst reaction graded as life-threz 
Cning. The life-threatening complications were as fol!cru,s: 
the small bowel complication i n  :he precpera?? z r : x 2  
am group was reported as genera!ized ~YIX!~::~: .;,:*L 

Perforation ofsmall bowel and radiation eni:n?l: cfxx!! 
bowel> colon. and urinary bladder The n-’’‘--7 c -  ..-.. * - - - ’ - ’  -.--.-u 

Patient’s life-threaiening small bow d : c z - ~ ! : : ~ : . : ~ . -  --.. 

A characteristic of high LET i r r~5h  

TABU 5 .  Discasc Status at Time of Fm Rclapv for Palrents 
Clinically C l a d  ofTheir Divase 

- 

Rmpentivc Dchniuve Dehnitivt 
mixed beam mixed beam neutron =- 

Rcsponden 10 18 3 

I NED at auiopsy 2 
Alive NED ai last 

rrpon 5 6 1 

3 1 Primary - 
Rqyonal I 
Primary and q o n a l  - 
D,,Li,., c 4 - 
R-onal and Cistan; - i - 
Pnmary. regional. 

and distant - 1 - 
N E D  no cvldence of discasc 

- 

- - - - 

TABU 6. Acute Tmtment Kcactions 

Pmperauve Definitive Definiuvc 
Sitc/dcgrcc mixed beam mixed beam neuvon 

Skin 
Minimal 6 9 0 
Medication q u i n c d  1 1 n 

?4&la::.x. i+,,u: v 1 U 

Minimal 3 2 0 
Medicauon required 4 7 0 

Minimal 2 
Tmtmenr interruption 

Llladder 

Rectum 

r-”,, L.  * 
d...a,, k “ C ,  

I n 
u 

required 0 1 0 
n, - 
-1.L llivr.un u‘+,*.U*”,. 

M l n - r r l l  n - c, 

t 
5 
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TABLE 8. incidence of Downstaging to Po in Cystmorny Spmrncns 
for Various Preopeaiive ScrieS of Patients With 51. 82. and C Stage 

Discasc Who Completed Their Planned Thcnpy. 

P m n r  Po 

Mixed b m  (50 Gy-cquivllcnt) - . 58% 

Photons 
Mille? (M Cy) 
Chan and Johnson* (50 Cy) 
Prout e~ ul.' (45 Cy) 
Wcrf-Messing' (40 Gy) 
Shiolcv er d." 140 Gv) 

29% 
35% 
32% 
30% 
14% 

"I:-...:- - - - -  ' topsy. The "other" life-threatening c o r  .p.,Lu..L,.. n b . .  , A I  

a preoperative mixed-beam patient was atherosckrcxk 
change in major pelvic vessels h i t  .app1tru w ~h 

celeratel by radiotherapy. This paLen, L d  
atherosclerotic disease, but there *&as a c tud~~;rL~l  LIhL1II5L 

in  its nature within the imdIz.:cd ..;!u,,.~. . , A b  

death was reported as complicatiocs zf r,dictkc;;-,j 2, 

adjacent surgeq (ai: 3 : : : ~  - C". " L d , i . r L r . "  ,,,. 

. .  
*. 

Discussion 

We have reported the results ~f 3 Fh- I-:: ,,udr 
(RTOG 77-05] testing the eficacy of fast neutron ~ ~ 5 s  
therapy for carcinomas of the urinary bladder. Patients 
were treated according to one of the following treatment 
schemes: preoperative mixed-beam irradiation followed 
by cystectomy, definitive mixed-beam irradiation, or de- 
finitive neutron irradiation. This study was designed to 
gain information about tumor control and morbidity I:! 
order to decide whether randomized Phxe III ; ;x&~; 
were warranted. 

In the preoperative group the incidence ofdcwnstzgjrg 
to Po in the cystectomy specimen was 58% which is sub- 
stantially higher than expected based on reports in :!x 
literature for photon-treated patients having comparable 
stage d i~ease .~ . ' . ~ .~ .~ '  Re presentative incidences of dow:: 
staging to Po are summarized in Table 8 for the tx5c::c~! 
radiation doses. 

Our preoperatively treated patients. !x*:.c-::r, "i" r i b -  

show an increase in  surviva! cor~.pxx! -:"% ;:.;::,. 

TABLF 9 Survlval Data for Vanous Scnes of Pitc2:: '.",:!. ZWb- L 
and C Dtxase Trcated With Preopcrat~vc Irradia!:or. 

Followed by Cystectomy ___ 

Mixed Beam 32% (30 rnoj 

Photons 
hlriler and J o h n s o n  a 5u'% (3  rno) 
Chan 3nd !sC~-.cr.' -d t ,JU . I ._)  

Wallacc and Bloom' 4 1 %  1'6 ?? 

Prout et a l l  4 5 %  (36 rno) 
Wed-d-Mcuing* 50% (36  rno) 

,--- . 

Mix& Beam 
8. C. DI 
8. C 
DI 

34% (30 mo) 
60% (30 mo) 
18% (3U mo) 

Photons 
Miller and Johnmn" (BZ, C. D:; 
Wallace and Bloom' (B?. C )  

22% (36 mo) 
2 8 8  (36 mol -~ 

Prout et a/ (BZ. C. Dl 1 4096 (36 ma) 
Goffinct et al I' B2 43% (36 mo) 

C 35% (36 mo) - 

0 0 1 b Z b 2  
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> wcrt-Mcssang B V D  Prcopcraiivc irradiation follnwrr( ha --e. 

,Lu. - . . ,bLLaui4t~ U I  ,(IC uiirury W c r  arcgory T3Nx nj 
MO I", I P ,  !.-. n- , I  D ' n r  f - - -  
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