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RADIATION THERAPY ONCOLOGY GROUP 

RTOG 77-04 

PROTOCOL TO STUDY THE VALUE OF RADIATION THERAPY 
USING NEUTRONS I N  COMBINATION WITH PHOTONS I N  THE TREATMENT OF 

CLINICAL STAGE C ADENOCARCINOMA OF THE PROSTATE 

Schema 

Well d i f f e r e n t i a t e d  

Poor ly  d i f f e r e n t i a t e d  
H i  s t o l  ogy 

Yes 

No 
Previous Orchiectomy - 

P e l v i c  Nodal Status No, Nx, N+ 
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Pelv i c  i r r a d i a t i o n  w i t h  photonsa 

ab 
Pe lv i c  i r r a d i a t i o n  w i t h  mixed beam 

. 

a Includes boost t o  the  prostate. 

b 3 photons, 2 neutron f r a c t i o n s  per week. 

Doses f o r  a l l  arms: P e l v i c  - 5000 rad o r  eq/5 wks. 
Prostate - 6500 rad o r  eq/6-1/2 wks t o  7000 rad o r  

eq/8 wks. 
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INTRODUCTION 
Carcinoma of the prostate has been treated w i t h  surgical resection, 
hormonal manipulation and radiation therapy. Unfortunately, by the  
time of diagnosis, very few patients w i t h  carcinoma of the prostate 
are candidates for curative surgical procedures (Flocks). Estrogen 
therapy i s  effective i n  the treatment of inoperable and metastatic 
carcinoma of the prostate (Nesbit e t  a l - ) ,  a l t h o u g h  in high doses, 
i t  was found t o  increase the risk of cardiovascular disease (The 
Veterans Administration Cooperative Research Group). Radiat ion 
therapy has been shown t o  be effective, by i t se l f ,  in the treatment 
of inoperable carcinoma of the prostate when confined t o  the pelvis 
(Bagshaw, del Regato, George, Rubin) .  

I t  has also been shown t h a t  there is early spread of disease t o  the 
pelvic and para-aortic lymph nodes i n  all stages of carcinoma of 
the prostate (Grossman et  al., Flocks et  al.) There i s  growing 
interest i n  the value of lymphangiograms and s t a g i n g  laparotomies 
i n  early and inoperable carcinomas o f  the prostate (Grossman et  
a l . ,  Bagshaw e t  a l . )  

I n  the past 25 years, advances in the field of radiotherapy have . 

resulted in a substantial improvement i n  local control,  while the 
incidence o f  normal t i s sue  complications has  declined. 
Nevertheless, a significant number of tumors continue t o  be locally 
incurable a t  doses within tissue tolerance, and improved control 
ra tes  are achieved only a t  the cost of  increased radiation 
sequelae. In the management of human cancer, both the dura t ion  and 
quality of survival are important. Fast neutrons have been 
proposed as a means of improving the control o f  bulky tumors while 
keeping radiation injury t o  a minimum. 

The principal rationale for fast neutron radiotherapy i s  related t o  - 
ul the hypoxic cell problem. Numerous radiobiological studies have 
# shown t h a t  hypoxic cells are 2.5 t o  3.0 times (OER*) more resistant 
A t o  the effects of conventional X and gama i r r ad ia t ion  t h a n  a re  

well oxygenated cells. While the cells i n  most normal tissues are 

- 

. 
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w e l l  oxygenated, most s o l i d  tumors have hypoxic regions which have 
outgrown t h e i r  vascular supply. It has been postulated t h a t  these 
c e l l s  remain v iab le  and provide a focus fo r  l o c a l  recurrence. With 

neutrons,  r a d i o s e n s i t i v i t y  i s  l e s s  dependent upon t h e  s t a t e  
oxygenated . 
Al though  f a s t  neu t rons  a r e  t h e o r e t i c a l l y  s u p e r i o r  t o  photons 

r a d i o b i o l o g i c a l l y ,  t he  physical  proper t ies o f  neutron beams are 
s i g n i f i c a n t l y  i n f e r i o r  t o  those of h igh energy photon beams. 

1. -- Poor S k i n  S p a r i n g  and Depth Dose - The d o s i m e t r i c  
proper t ies o f  the c l i n i c a l  neutron beams are compared 
w i t h  those o f  h igh energy photon beams i n  Table I. The 
dep th  dose and s k i n  s p a r i n g  q u a l i t i e s  o f  t h e  most 
energet ic neutron beams are approximately the  same as 
those o f  Co60 - a beam which i s  marginal a t  best f o r  the 
treatment o f  advanced p e l v i c  neoplasms. 

TABLE I 

Neutrons Photons 
(Deute-gy MeV) 

Co60 10 MeV 25 MeV - 16 - -  21.5 35 - 50 - 
Depth o f  D 12 . 3  .5 1.0 05 2.4 3.9 

Max (cm) 
(10x10 cm F l d )  

Depth o f  50% 8.3 9.6 12.1 13.0 11.4 18. 22 . 
dose 

*Oxygen enhancement r a t i o  (OER) r e f e r s  t o  the r a t i o  o f  t he  r a d i a t i o n  
dose requi red t o  produce a spec i f i ed  b i o l o g i c  e f f e c t  under anoxic 
condi t ions t o  the dose requi red t o  produce t h e  same e f f e c t  under we l l  
oxygenated condit ions. 

0 0 1 5 8 1 8  
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2. Horizontal  Beam - A l l  current neutron f a c i l i t i e s  employ a 
hor izonta l  beam. Therefore ,  p a t i e n t s  must be t r e a t e d  i n  
a s tanding  pos i t i on  which results i n  an increased  pelvic 
diameter.  T h i s  makes a poor pene t r a t ion  of  neutron beams 
even more si gni f i cant.  

3. Increased Absorption i n  Fa t  - Bewley has shown t h a t  f a t  
absorbs approximately 18% more energy w i t h  neutrons than  
w a t e r  d e n s i t y  t issue.  T h i s  f a c t o r  c o u l d  l e a d  t o  
increased  subcutaneous f i b r o s i s .  

Fas t  neutron doses equiva len t  t o  6000-7000 rads  may result i n  
s i g n i f i c a n t  s u b c u t a n e o u s  f i b r o s i s  and a h i g h  risk o f  major  
complications.  Consequently, any rad iobio logica l  advantage of f a s t  
neutron beams m i g h t  be masked by the poor dose d i s t r i b u t i o n .  

This protocol t h e r e f o r e  uses a mixed beam of neutrons and h i g h  - 

energy photons i n  one arm i n  an at tempt  t o  improve the loca l  
cont ro l  r a t e .  The ob jec t ives  a re :  1) t o  t a k e  advantage of the 
rad iobio logica l  p rope r t i e s  o f  neutrons by i r r a d i a t i n g  w i t h  neutrons 
twice weekly throughout the course o f  t rea tment ;  and 2 )  t o  t a k e  
advantage o f  the dose d i s t r i b u t i o n  p rope r t i e s  o f  h i g h  energy 
photons by i r r a d i a t i n g  w i t h  photons three times weekly. In this 
manner the s t u d y  will use c o n v e n t i o n a l  f i v e  times weekly 
f r a c t i  ona t i  on. 

. 

A current RTOG protocol  (RTOG 76-06) is  studying pelvic versus 
pelvic and pa ra -ao r t i c  nodal i r r a d i a t i o n  i n  the t rea tment  of 
1 oca1 l y  advanced (Stage C )  p r o s t a t e  carcinoma. The current s tudy 
will use an i d e n t i c a l  arm as RTOG 76-06 so t h a t  comparisons may be 
poss ib l e  between the two studies. 

2.0 OBJECTIVES OF THE STUDY 
2.1 To determine whether mixed beam radiotherapy is  supe r io r  t o  

megavoltage photons i n  the t rea tment  of Stage C carcinoma of 
the p r o s t a t e  a s  measured by r e l a p s e  free surv iva l  and t o t a l  
surv iva l  . 

0 0 1  5 8 1  9 
3 



i .  3.0 SELECTION OF PATIENTS 
L The b a s i s  of selection will be his to logica l ly-proven  adenocarcinoma 

of the prostate. 
3.1 Condit ions f o r  E l i q i b i l i t y .  * 

3.1.1 Any p a t i e n t  w i t h  S tage  C adenocarcinoma o f  the 
p r o s t a t e  who has had c u r a t i v e  surgery or previous 
i r r a d i  a t i  on. 
P a t i e n t s  w i t h  informed consent t o  p a r t i c i p a t e  i n  the 3.1.2 
study. 
Adequate bone marrow (WBC > 4,00O/mm3, Hct > 35 and 
p l a t e l e t s  > 100,000) and renal  (BUN < 30 mg%) 
func t ions .  

3.1.3 

3.1.4 Hormonal t rea tment  does not exclude the p a t i e n t s  b u t  
must be reported. 

3.2 Conditions f o r  I n e l i g i b i l i t y .  
3.2.1 Previous r a d i a t i o n  therapy ,  except  f o r  s k i n  cancer  . 

i r r a d i a t e d  o u t s i d e  po ten t i a l  treatment fields. 
3.2.2 Previous o r  concurrent  cancers  o t h e r  than  s k i n  

4.0 

0 

cancer.  
Major medical o r  p s y c h i a t r i c  i l l n e s s  which  the 
i n v e s t i g a t o r ' s  opinion would prevent completion of 

3.2.3 

the protocol requirements. 
P a t i e n t s  not a v a i l a b l e  f o r  r egu la r  follow-up. 
Performance s t a t u s  below 40% on Karnofsky sca le .  
Over 80 y e a r s  o f  age. 

3.2.4 
3.2.5 
3.2.6 
3.2.7 Previous c u r a t i v e  p r o s t a t i c  surgery. 

STAGING AND WORK-UP 
4.1 Mandatory. 

4.1.1 History and physical examination. 
4.1.2 His to log ic  proof o f  adenocarcinoma. 
4.1.3 SMA-12. 
4.1.4 Serum a c i d  phosphatase. 
4.1.5 Chest x-ray: PA, l a t e r a l .  
4.1.6. IVP and/or re t rograde  pyelogram. 
4.1.7 Bone scan (positive a reas  should have further 

radiographic  inves t iga t ion ) .  

4 



4.2 9 t i o n a l .  
4.2.1 
4.2.2 
4.2.3 

Bone marrow biopsy and bone marrow a c i d  phosphatase. 
Bipedal lymphangiogram - STRONGLY ADVISED. 

Laparotomy - A t  the t ime o f  laparotomy, biopsy and 
c l i p p i n g  o f  any lymph nodes suspicious a t  
lymphangiogram o r  a t  surgery. 
biopsy and a c i d  phosphatase can be done a t  t h i s  
time. 

Examination o f  the h i s t o l o g i c  specimen f o r  hormonal 
receptors . 

I f  done, bone marrow 

4.2.4 

4.2.5 Rectal probe i s o t o p i c  assessment o f  t he  prostate. 
4.2.6 Skeleta l  survey. 
4.2.7 Small bowel studies f o r  bowel mob i l i t y .  

5.0 STRATIFICATION AND RANDOMIZATION 

5.1 S t r a t i f i c a t i o n  w i l l  include: 

5.1.1 Histology: we1 l - d i f f e r e n t i a t e d  vs. poor ly  

5.1.2 Previous orchiectomy: Yes vs. No. 
5.1.3 Lymph nodes: P o s i t i v e  p e l v i c  lymph nodes vs. 

negat ive p e l v i c  lymph nodes (as determined by 
lymphangiogram and/or laparotomy) o r  uneval uated. 

Mixed beam therapy t o  p e l v i s  w i t h  boost t o  prostate. 

t o  prostate. 

d i f f e r e n t i a t e d .  

5.2 Randomization w i l l  be t o  one of t h e  f o l l o w i n g  options: 
5.2.1 
5.2.2 Conventional r a d i a t i o n  therapy t o  p e l v i s  w i t h  boost 

5.3 Randomization w i  11 be with RTOG Headquarters (215-S74-3191, 

Monday-Friday; 9:OO a.m. - 5:OO porn., ET) once a p a t i e n t  has 
been found acceptable by a l l  t he  i nves t i ga to rs  and the p a t i e n t  

has consented t o  p a r t i c i p a t e  i n  t h e  study. 
in format ion must be given t o  the  Operations O f f i ce :  

The f o l l o w i n g  

a )  Protocol  Name 
b) I n s t i t u t i o n  
c )  Physic ian 
d) Pa t ien t  Name 
e) His to logy 
f )  Whether orchiectomy was performed 
g) Lymph node s ta tus  

0 0  1 5 8 2  I 
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The physician will receive a t rea tment  assignment t h a t  will 
l a t e r  be confirmed by mail . 

6.0 RADIATION THERAPY PROGRAM 
6.1 Doses. - 

6.1.1 With photons the dose r a t e  w i l l  be 180 to 200 
rads/day, 5 days/week. 
three photon and two neutron f r a c t i o n s  per week w i t h  
a weekly equiva len t  dose of 1000 rad. 
mid-plane dose will be 5000 rads  o r  rad equiva len t  
i n  5 weeks t o  the pelvis w i t h  an add i t iona l  
1500-2000 rad o r  rad equiva len t  t o  the p r o s t a t e  
using reduced f ie lds .  
rad/6-1/2 weeks t o  7000 rad/8 weeks should be 

Mixed beams wi l l  c o n s i s t  of 

The t o t a l  

A minimum t o t a l  dose of 6500 

delivered t o  the pros ta te .  
6.2 Radiat ion Por t a l  . 

6.2.1 Pelvic Fields. 
I n f e r i o r  border - 2 cm below the i n f e r i o r  border of 
the p r o s t a t e  o r  the lower border of the i s c h i a l  

( 
0 0  t 5 8 2 2 J  

t u b e r o s i t y ,  whichever i s  lower. 
La te ra l  borders  - A t  l e a s t  1 cm l a t e r a l  t o  the 
medial rim of the i l i u m .  
Supe r io r  border - The interspace of the 5 th  lumbar 
ver tebra  and the first s a c r a l  ver tebra .  
Such shaping of  the f i e l d s  a s  necessary t o  p ro tec t  
bone marrow is  encouraged. 
a n t e r i o r  and p o s t e r i o r  fields will be used w i t h  each 
f ie ld  being t r e a t e d  a t  each session. A fou r  f i e l d  
technique i s  opt iona l  . 
A f i e l d  large enough t o  g ive  an adequate margin 
around the p r o s t a t e ,  u sua l ly  6 x 6 cm t o  8 x 8 cm 

Coplanar opposed 

6.2.2 P r o s t a t i c  Boost F ie lds .  

w i l l  be centered on the p ros t a t e .  
Any f i el d arrangement del i veri ng the prescri bed dose 
t o  the p r o s t a t e  is acceptab le ,  a1 though cop1 anar  
opposed a n t e r i o r - p o s t e r i o r  f i e l d s  a r e  less 

. 
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s a t i s f a c t o r y  than a l t e r n a t i v e  plans because of t h e  
h igh  dose de l i vered  t o  the  bladder and rectum. 
A1 t e r n a t i  ve arrangements i nc l  ude cop1 anar opposed 
l a t e r a l  f i e l d s ,  4 f i e l d  c r o s s - f i r e  and obl ique 
f i e l d s .  I n  any case, a l l  f i e l d s  w i l l  be t rea ted  a t  

each session. 
6.3 Physical  Parameters. 

6.3.1 Loca l i za t i on  f i l m s  w i l l  be obtained f o r  each 

6.3.2 
treatment f i e l d  and must be submitted f o r  review. 
Isodose d i s t r i b u t i o n s  f o r  t he  pe lv is ,  one f o r  a 

t ransverse sec t ion  through the  center o f  t h e  f i e l d ,  
and one f o r  a t ransverse sec t ion  through the  
pros ta te  w i l l  be obtained and submitted w i t h  the  on- 
Study form. 

6.3.3 External  Radiat ion Sources 
6.3.3.1 Photons: X-ray generators capable o f  

producing photon beams w i t h  a peak photon 
energy o f  4 MeV o r  greater  o r  Cobalt 60 
s h a l l  be required. 
must be adequate t o  permit  t he  use o f  an 
SSD o f  80 an o r  greater. 

such a penetrat ing power t h a t  f o r  
a 10 x 10 an f i e l d  the  depth a t  which the 
maximum dose per moni tor ing u n i t  i s  
reduced t o  h a l f  o f  i t s  value i s  9.0 cm o r  
greater  as measured i n  t i s s u e  equiva lent  
f l u i d  a t  t h e  standard SAD o r  SSD used a t  

The output o f  the  u n i t  

6.3.3.2 Neutrons: The neutron beam s h a l l  have 

the  i n s t i t u t i o n .  

Frac t iona l  neutron doses ( f o r  mixed beam) considered 

equiva lent  t o  200 rad photon i r r a d i a t i o n  are: 
MANTA 63 rad 
FERMI 66 rad  

SEATTLE /CHI CAGO/GLANTA 60 rad 
TAMVEC 65 rad  

t 
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The neutron con t r ibu t ion  s h a l l  not be l e s s  than 30% 

o f  t o t a l  ex terna l  beam tumor dose f o r  mixed beam 
radi a t  i on. 

6.4 C r i t i c a l  Structures and Tolerance.  
6.4.1 Bladder: The dose t o  the entire bladder  should not 

exceed 6,000 rad o r  rad equiva len t .  
t r i g o n e  and po r t ions  of the p o s t e r i o r  wall should  
not exceed the dose t o  the pros ta te .  

6.4.2 Rectum: The dose t o  the rectum i n  i t s  e n t i r e t y  
should not exceed 5,500 rad o r  rad equiva len t .  
Por t ions  of the a n t e r i o r  wall of the rectum wi l l  
receive the same dose a s  the p ros t a t e .  

bowel should not exceed 5,500 rad o r  rad equiva len t .  
E f f o r t s  should be made t o  exclude the small bowel 
from the true p e l v i s  by such maneuvers a s  t r e a t i n g  
the p a t i e n t  i n  a prone pos i t i on .  
small bowel loca t ion  i n  p a t i e n t s  w i t h  previous small 
bowel d i sease  or previous abdominal surgery s h o u l d  
be made by barium studies. 

i r r a d i a t e d  i n  a l l  f ield arrangements. The 
percentage of bone marrow i r r a d i a t e d  w i l l  be about 
25% with  p e l v i c  i r r a d i a t i o n .  
marrow a r e a s  will produce decreased func t ion  f o r  a t  
l e a s t  1 t o  2 years .  

The dose t o  the 

6.4.3 Small bowel : The dose t o  any segment of the small 

. 
Evaluation of 

6.4.4 Bone marrow: The bone marrow will be unavoidably 

The dose t o  these bone 

6.5 Additional Treatment . 
A TUR i s  t o  be avoided unless abso lu te ly  necessary,  since 
previous experience suggests t h a t  post-TUR p a t i e n t s  t o l e r a t e  
r a d i a t i o n  therapy less well than those  managed w i t h  lesser 
procedures. P r i o r  t o  a TUR, a t tempt  one week of dra inage  v i a  
a s i las t ic  c a t h e t e r  while  t r e a t i n g  w i t h  a n t i b i o t i c s ,  and/or 
r ad ia t ion ;  if upon removal o f  the c a t h e t e r ,  a f t e r  one week of 
drainage,  there i s  s t i l l  obs t ruc t ion ,  then a TUR i s  
permissable. 
a s  poss ib l e  (1 week). 
Estrogen therapy does not  exclude a p a t i e n t  b u t  must be 
repor ted  on the appropr i a t e  forms. 

After the TUR, s t a r t  o r  resume therapy a s  soon 
Do not a d j u s t  the dose of  rad ia t ion .  

8 



7.0 STUDY PARAMETERS 

Monthly f o r  
3 months 
(post-rando- A t  Follow- A t  1 

Parameter P r i o r  m i  t a t i  on) u p  Year 

Hi s t o r y  X X X 
Rectal Examination X X X 
SMA-12 X 
Serum Acid Phosphatase X X(b) X 
Chest x-ray PA & Late ra l  X 
I VP X 
Bone Scan X 
Trans- rec ta l  Biopsy 
P l a i n  F i l m  of Abdomen X(a)  

X 
X 
X 
X 
X 

X(a) 

(a )  = If  lymphogram done 
( b )  = Not required dur ing  r a d i a t i o n  therapy 

8.0 SPECIFIC ENDPOINTS TO BE MEASURED 
8.1 Tumor response ( a s  determined by pa lpa t ion  and biopsy):  

8.1.1 Primary tumor response will  be measured by pa lpa t ion  
i n  the fol lowing way. 
base)  and width  of each nodule o r  tumor mass by t h e  

examining f i n g e r  and record on anatomic diagrams. 

Est imate  l e n g t h  (apex t o  

0 0  I5825 

fol lowing d e f i n i t i o n s  of response will be used: 
Complete r eq res s ion  of  primary: complete 
disappearance of primary tumor and loca l  
non-nodul a r  extension.  
P a r t i a l  r eq res s ion  of primary: 
decrease i n  the product o f  the l e n g t h  and w i d t h  
o f  the tumor mass o r  nodule ( i n  the case  of 
more than one nodular tumor mass, the sum of 
the products will be used). 
No change i n  primary: 
q u a l i f y  f o r  p a r t i a l  regress ion  o r  progression. 
Progression of primary: 
i nc rease  i n  the product of perpendicular  
diamters of measurable d i sease ;  (or the sum o r  
the products i f  more than one nodule or mass is  
measurable) . 

a t  l e a s t  a 50% 

changes too  small t o  

a t  l e a s t  a 25% 
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Biopsy information, when available, will be used t o  
evaluate primary tumor response. 

sufficient dye remains t o  evaluate lymph nodes, or 
i f  patient has a repeat lymphogram, then status will 
be graded as :  
( A )  Abnormal 
( B )  Normal 

8.1.2 Lymph node response us ing  lymphangiogram: If 

8.2 Effectiveness of local control (primary + direct extension). 
8.3 Time t o  f i r s t  metastases, as detected by rad iograph  o r  bone 

scan; biopsy proof as needed. 
8.4 Loss of potency. 
8.5 Urinary complications. 
8.6 Rectal compl ications. 
8.7 Late normal tissue reactions should be recorded a t  the time of 

each follow-up according t o  the scale i n  Appendix 11. 
. 

9.0 FOLLOW-UP EXAMINATION 
9.1 Once/month for the f i r s t  3 months following onset of 

treatment. 
9.2 Every 3 months for the remainder of the f i r s t  year, plus years 

2 & 3. 
9.3 Every 6 months  for the remainder of the patient's l i f e .  
9.4 Additional visits as necessary. 

10.0 TREATMENT FAILURE 
W i t h  proven recurrence of disease o r  the developnent of d i s t a n t  
metastases, the patient i s  el igi bl e for any additional appropriate 
therapy or  inclusion i n  other investigative protocols, b u t  should 
s t i l l  be followed i n  order t o  docunent survival and l a te  effects of 
treatment. 

11.0 CENTRAL PATHOLOGY REVIEW 
Central pathology review i s  desirable b u t  has not been formalized. 

0 0  t 5 8 2 b  
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12.0 STATISTICAL CONSIDERATIONS 
The major endpoint will be the frequency and du ra t ion  of l oca l  
d i s e a s e  cont ro l .  Furthermore, i t  is  assumed t h a t  p a t i e n t  surv iva l  
w i  11 fol low an exponent ia l  d i s t r ibu t ion .  

The n u l l  hypothesis  (of  equal a b i l i t y  t o  cont ro l  l oca l  d i s e a s e )  
w i l l  be tested a g a i n s t  the a l t e r n a t i v e  t h a t  employing neutron 
therapy can inc rease  the frequency and dura t ion  of cont ro l .  

I t  is  assumed t h a t  p a t i e n t  accrual  will cont inue  f o r  2-3 y e a r s  and 
t h a t  a s t a t i s t i c a l  a n a l y s i s  w i l l  be made a f t e r  t h e  l a s t  pat ient  
entered has been followed f o r  2-3 years .  

Using an a n t i c i p a t e d  en t ry  r a t e  of approximately 50 p a t i e n t s  per 
y e a r ,  and using a one-sided tes t  of s i g n i f i c a n c e  (P=0.05), i t  
should be poss ib l e  t o  dec la re  the fol lowing t h e r a p e u t i c  improve- 
ments a s  being s t a t i s t i c a l l y  s i g n i f i c a n t :  

PROBABILITY OF DETECTION 

Improvement P r o b a b i l i t y  o f  Detect ion 
An i nc rease  of 20% i n  the percentage 
o f  tumors t h a t  a r e  con t ro l l ed .  

80% 

An increase  from 5 y e a r  surv iva l  
o f  40% t o  5 y e a r  surv iva l  of 60%. 

75% 

These es t imates  a r e  subject t o  
accrua 1. 

13.0 FORMS - 
Data w i l l  be submitted t o  RTOG 
manner: 
P r o s t a t e  On-study Form, 
t rea tment  p l  anni ng information 

v and l o c a l i z a t i o n  f i l m s  

- P r o s t a t e  Radiotherapy Form 
ea 

Fc 

and films of boost fields 

P r o s t a t e  Fol1 ow-Up Form 
OD 
IW 
.A 

P r o s t a t e  Death Form 

rev i s ion  based on the ac tua l  

Headquarters i n  the fol lowing 

W i t h i n  1 week of  randomization 

A t  end o f  rad i  o t  herapy 

Monthly for 3 months, every 
3 months f o r  the rest of  y e a r  
1, 2, 3, t h e n  every 6 months. 

A t  death 

11 



14.0 PATIENT CONSENT FORM f t  
L’  

All institutional, federal and state requirements concerning human 
investigation will be satisfied. 

. 
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APPENDIX I 

STAGING SYSTEM FOR ADENOCARCINOMA OF THE PROSTATIC GLAND 

1. UICC (Union I n t e r n a t i o n a l  Contre le  Cancru, Geneva, 1968). 
The determinat ion of ex ten t  of d i s e a s e  should be based on c l i n i c a l  
exami na t i  on, rad i  ography , and endoscopy. 
confirmed by either: 

( a )  Microscopy (either by cy to log ica l  o r  h i s t o l o g i c a l  
exami na t  i on) ,  o r  

( b )  Combined radiography and biochemical tests (providi  ng the 
serum ac id  phosphatase i s  r a i sed  on two different occas ions) .  

The d i  agnosi s must be 

The regional  lymph nodes a r e  the intra-abdominal subdiaphragmatic 
nodes . 

T .. PRIMARY TUMOR 

TX Inc identa l  f i nd ings  of carcinoma i n  ope ra t ive  specimen. 

TO 

T1 

T2 

No evidence of primary tumor. 

Tumor occupying less than one ha l f  of  the p r o s t a t e  and surrounded 
by palpably normal gland. 

Tumor occupying one h a l f  o r  more of the p r o s t a t e  b u t  not producing 
enlargement o r  deformity of  the gland. 

T3 Tumor confined t o  the p r o s t a t e  but  producing enlargement o r  
deformity of the gland. 

T4 Tumor extending beyond the p ros t a t e .  

N - REGIONAL LYMPH NODES 

N X  When i t  is impossible t o  a s s e s s  the regional  nodes, the  symbol NX 
will be used, permi t t ing  eventual add i t ion  of h i s t o l o g i c a l  
information,  t h u s :  NX- o r  NX+. 

NO No deformity of the reg ina l  nodes on lymphography. 

N1 Regional nodes deformed on lymphography. 

N2 Fixed palpable  abdominal nodes. 

0 0 1 5 8 3 1  15 



M - DISTANT METASTASES 

MO No evidence o f  d i s t a n t  metastases. 
c1 

D i s t a n t  metastases present: 

M1A bone metastases only. 

M1B Other metastases wi th  o r  wi thout  bone metastases. 

2. AJCCS (American J o i n t  Comnittee on Cancer Staging). 

Anatomical Staging: 

Stage' A: Occul t  cancer. 

Stage B: Cancer nodule conf ined w i t h i n  p r o s t a t i c  capsule. 

Stage C: Cancer with extracapsular extension i n t o  surrounding 
s t ructures o r  conf i ned w i  t h i  n capsule w i t h  e leva t i on  o f  
serum ac id  phosphatase. P e l v i c  nodes may be involved. 

Stage 0: Demonstrated bone o r  ex t rape lv i c  involvement. . 

A COMPARISON OF THE TWO STAGING SYSTEMS CAN BE DEMONSTRATED AS FOLLOWS: 
t 

0 0  t 5 8 3 2  

B. 

T1-T4N+Mla o r  b 

Nodes + 
Bones 0 
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Appendix 11 

RTWEORTC Late Radiation Morbicfity Scoring Scheme 
u g a n m m e o  lM# 2 Moderate 3 S.ver0 4~ifemeatecrirg 5" 

UTMEOUS 

I S  

SALIVARY 

ght atrophy Patchy atrophy Mnrked atrophy U1 cerat ion 
P iqmnta t ion  c h r g .  W e a t e  t e l  a q i c t a s i a  Cross t e l  a q i r t a s i a  
Same ha i r  loss Total h a i r  loss  

None Sl l gh t  indurat ion f f lerate f ib ros is  but Sum indurat ion a d  loss k r o s i s  
( f ib ros is ]  and loss o f  
SUbCUtUWOUS f a t  Slight f i e l d  contracture f i e l d  contracture 

a s p p t  m a t  1 c 

(< 1M l i nea r  rsductfon) 

of s&cutaneaus t issue 

> 10% l i nea r  r a s U T I C n t  

Ulceration None S l igh t  atrophy and l W e r a t e  atrophy and Narked atrophy with 
. dryness t e l a n g i u t a s i a  c a n ~ l e t e  dryness 

L i t t l e  w u s  %vera ta1am)irct is ia 

None 51 1 ght dryness o f  mouth W e r a t e  dryness Complete dryness nrcmri s 
cood response on Poor response on Ib mponse on 
s t  iml a t  ion  diu1 at ion  s t tau la t ion  

S P I N  COZO None Mi ld L ' M r n i t t e ' s  Severe L ' k m i t t e ' s  Objective neural i c a l  k n o  o r  para 
syndrolac rfl- f lndings a t  o r  bJow quadri p l  egl a 

cord level  t reated 

/m( Modaratr headache 1 Great letkrrpr 
Mi ld  herdeke 
S1 i ght lethargy 

t 
W e n  hedacha 
k v a  CWS dysfunction 
(pa r t i a l  loss  o f  power 
or dyk lnes ia )  

Seizures o r  
Paralysis car 

\ 

- ~ ~ 

None AsVlnptanrtic cataract S p p t a r t l c  car r rac t  Severe k e r a t i t i s  Panophthalml ti s 
61 indness 

EYE 
Minor corneal u lcerat ion M w a t e  cormal  ulcerat ion Severe r e t i m w t h y  o r  
o r  kera t i  t i s  Minor retinopathy o r  detachbent 

91 aUCdllU Severe glaucma 

w m x  None Hoarseness W e r a t e  iryt~imld edar  Severe edcnr Necrosf s 
Sl igh t  arytenoid eddcnu Q l o d r i  t f s Severe chondr i t is  

s ~ D t a s  (dry c w h l  f fb ros ls  o r  p m m o n i t l s  f l b ras i s  o r  p n e w n i t i s  
51 i gh t  radiographic (severe cough) L a  grade Dense radiographic changes Continuous oxygen 
appearances 

Severe respiratory 
1 m u f f  1 c i  ency 

None Aspptanat ic o r  m i ld  Moderate s y n p t w t i e  Severe syiwtanatic LUNG 

fever. Patchy rdio- kslsted vent i la t ion  
graphic appearances .. 
R i l d  per icard l t f s  PericaTdlal ef fusion Severe heart f a i l u re  tylnptolm 

Transient T wave N o m 1  heart size Constri c t i  ve pert ca r d i  t i s 
inversion and ST changes Persistent a b n o m l l t y  Moderate heart fa i lu re  pe r i ca rd i t i s  
Sinus tachycardia > 110 T uavc and ST changes Cardiac e n l a r g m n t  
(at  m S t )  Lo* ORs EKG abnomal i t i e s  

Sl igh t  d i f f i c u l t y  i n  no rn r l l y  Able t o  swallow 
na l l aw ing  so l ids  Swallowing seat-solid food only l i qu ids  
No pain on swallortng 

W T  None Asymptomatic o r  a l l d  Moderate angina of effort Sevwe angina Tamponade 

Severe cons t r i c t  i ve 

None Mi ld  f ib ros is  Unable t o  take sol i d  food Severe f ib ros is  Necrosis 
Perforat ion, F i  s t  u l  a 

ESOP!4nQIS 

Di la ta t l on  may be indicated May have pain on swl lowing  
Oi la ta t ion  required 

Necrosis 
Perforat f on, F i  s t  ul a 

SMALL/LARGE None W l d  diarrhea M a a t e  diarrhea and c o l i c  Obstruction o r  bleeding 
INTESTNE Y i l d  cramping. M r l  &we1 m n c n t  > 5 t l i e s  requir ing surgery 

movement < 5 times da i l y .  daily. Excessive rec ta l  
51 igh t  m t a l  d ischaqe 
o r  bleeding bleeding 

d rpeps i  a 

nucw o r  i n t e n i t t e n t  

None Mi ld lassitude. nausea M e r a t e  synptcms Olsabling hepat i t i c  Necrosi s 
t kpa t ic  c a r  or S a  abnormal l i v e  lnsuf f i c i  emy Encephal o p t h y  

l i v e r  functfon tes ts  S l i gh t l y  abnorrrl l i v e r  funct ion tes ts  
f unct 1 on Seru r l b u i n  n o m 1  grossly abnomal 

L a  a l b u i n  
Ed- o r  ascites 

LI KR 

Pemistent nsden te  Severe a lbu inu r fa  Halfgnant hypertenslo! None Transient a l b u i n u r i a  
a lbminur ia  (24)  Srvm hypertcnsi on No hypertrnslon 
I l l l d  hypertension. No Persistent anenla ( <  1 0 4 )  m a  > 100 me Mi ld  i l npa fnmt  renal 
re la ted  anemia. noderate Severe renal f a i l u r e  funct ion 

Creatinine 1.5-2.0 rpL Urea > 36-60 Creatinine > 4.0 mg% 
Creatinine Clearance > 75% Creatinine 2.5-4.0 MJZ Creatinine Clearance < 50% 

t r t a t f n i n e  Clearance (50-74%) 

Severe frequency 6 dysuria ncCros1s RUDDER None S l igh t  ep i the l i a l  atrophy M c r a t e  f r c q u m y  Contracted 81 adder 

In te rn i t t en t  macroscopic telangiectasia (of ten w i th  (caoscity < 100 cc) 
k l r r t u r i a  petechiae). Frequent Severe hmorrhdgic 

Uranic coma 
K I D E Y  

Urea 25-35 q% i npa iment  renal function Urea > 60 #@ 

Minor t e l  angiectasia General ind te langiectasia Severe general izcd 
(mlcrorcopic hematuria) 

heaaturia. Reductlon i n  cystitis 
bladder capacfty ( <  150 cC) 

ROME None Asylnptanatic M e r a t e  pain o r  tenderness Severe pain o r  tenderness Necrosis 
Retardation o f  growth w l e t e  a m s r  bone growth Spontaneous fracture 
Iwegul a r  bone scl  erusis 

NO growth retardat ion 
Reduced bone density 

S l igh t  l i m i t a t i o n  o f  I n t e n i  t t e n t  b r  d e r a t e  Pain wi th severe 
movement. j o i n t  pain l i m i t a t i o n  o f  movmnt  

Oense bone sclerosis 

None l l i l d  j o i n t  s t i f f ness  noderate stiffness Severe j o i n t  s t i f f  ness Mcros i  s 
tomoietc f i xa t ion  

JOINT 

Moderate l i m l t a t i o n  o f  
movrmnt 0 0 1  5833 


