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RADIATION THHERAPY ONCOLOGY GROUP 

RTOG 78-25 

. 
P I  MESON RADIOTHERAPY OF 

ADENOCARCINOMA OF THE RECTUM OR RECTOSXGMOID (No) 
INOPERABLE, SURGICALLY NON-RESECTABLE OR RECURRENT 

S t r a t i f y  : 
Inoperable - non-resectable VS. 

recurrent co nvcn t i on a1 rad f o the r apy a 
+ surgery, If feasible 

1; 1 pion  radiotherapy b 

+ surgary, i f  f e a s i b l e  
/ I  I 

a 850-900 rad/weck (170-180 rad, 5 dayslweek; mintmum of 2 f felds/day) 
t o  the major f i e l d  t o  a t o t a l  o f  4500 rad/S wk o r  5100 rad/6 wk. 
Boost portal t o  be u t i l i z e d  with upper dose limit dependent 
on f ind ings  of special  small bowel films (maximum of 7000 rad/8 wk 
i f  small bowel is ou t  of boost f i e l d ) .  

b M i n i m  o f  2000 peak pion rad t o  fn i t f a l  large portal. Evaluation 
for operation. If operatfan i s  not feasfbJe, a boost minimum 
o f  1300 peak pion rad t o  gross tumor. Pion dose t o  be given 
a t  a minimum o f  85 peak plon rad/day. n e  minimum dose i s  . 
approximately 2 an peripheral  t o  the 95% Isodose l i ne .  
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1 .O I NTRODUCfi OPI 

1.1 

I 
? 

Definition o f  the Problem 
Recurrent, residual or Inoperable carcinoma of the rectum poses 
a major problem to the oncologist. Mocrtel et a1 (1) have found 
the mean duration of lifo, for patfents w i t h  large bowel cancer, 
wlth proven unrtscctability or metastases, to be 9.5 months 
(medlan 7.0 months) from time of diagnosis, wit3 a range of 
four weeks to over s f x  years. 
unquest i onab 1 y necessary. 
1.1.1 Cause of Oeath. 

Efforts to improve this are 

Opinions vary depending on the source of Information. 
Oionne (2) claims on the basis o f  clinical information 
that nearly 111 patients with carcinoma o f  the colon 
and rectum dfe due to venous spread. Hoertel (3) 
c o m n t s  that death results from the effect o f  distant 
metastases in about 50% o f  patients and from local 
recurrence ( 1  .e., intestfnal or ureteral obstructfon, 
recurrence plus local sepsis, etc.)  in the remaining 
50%. Data from autopsy series show that a majority 
of patjents w i t h  colotectal cancer die with local 
problems: approximately 75% of the 125 patients 
reported by Taylor (4) and 25 o f  34 patients discussed 
by Floyd, Corley and Cohn (5). In the series of 
180 patients wlth colorectal cancer reported by Cass, 
Waff and Million (61, 175 were eligible for ffve- 
year evaluation. Cancer was the known cause of death 
t n  81 and w d s  due to local recurrence in 50 (51.7% 
o f  those dead from cancer and 291 o f  the total group) 
without a breakdown by sltc. 

1.1.2 Radiation Results. 
1.1.2.1 Primary Radiation (standard fractionation) : 

An expanding volume of literature reveals 
the marked palliative and occasional curatfve 
value of radiation for residual, inoperable 

I 
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1 
and recurrent colorectal lesions (indicating 
radiosensitivity). The ovcra’i 1 response 
of the recurrent group is least favorable, 
whfch is not surprising since the tumor 
has often grown back in poorly vascularized 
scar ti ssue. 

Results with recurrent disease have been 
fairly sirnllar from series, i.e. good pallia- 
tion but infrequent cure. Whftely et a1 . 
(7) reported 80% good or excel lent pal 1 i a -  
t i on  in 102 patients with local diseasa 
treated with moderate doses (2000-2500 
rad/8-12 fractions). W i  1 liams ( 8 )  treated 
155 patients w i t h  doses of 6000 rad/6 weeks 
when feasible and reported a 5.8% five- 
year survival. Significant pain relief 
was achieved i n  834, with 57% having complete 

. relief. Wang and Schultz (9) achfeved 
palliation i n  84% of their total 111 patients, 

. . but five-year survival was only 2/86 (2.3%) 
of all the recurrent group, with  m o s t  long- 
tern survivors having received 3500-5000 
rad/4-f weeks (25 patients: inoperable 
or residual disease). Urdaneta-Lafee and 
K l i g t n a n  (10) achieved signiffcant p a l l i a -  
tion but no ffve-year survjvals In 42 patients 
treated with doses ranging from 1000-6000 
rad. 

. 

Although results with radiation seem t o  
be better i n  those patients with fnoper.abIe 
(surgical or medical) and/or residual carcinoma 
as opposed to those wfth recurrence, there 
i s  need for Improvement. Wang and Schultt 
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(9) obtained cures in 2/16 of the inoperable 
group, and 2/9 of the group with partial 
resection. 
ulth 1-MeV energy to a usual dose of 6000 
rad/6-8 reeks with a s i g n i f i c a n t  pal?ia- 
tion and five-year survival i n  twelve ( 5 . 5 Z ) .  
Sklaroff (11) treated ten elderly patlents 
who were medically inoperable. At the 
time o f  h i s  report, five were alive and 
without disease f rom six months t o  nine  
years and an additional patient died at 
ten months without evidence of disease. 
Although the report of Urdaneta-Lafes (10) 
on the response of fnoperable, non-resectable 
and recurrent rectal carcinoma gives evidence 

Will iams (a )  t r ea t ed  220 petienu 

of response t o  radiation therapy, except 
in selected cases the overall survival 
was not encouraging due mainly to tumor 
found outside the treatment f i e l d .  This 
should be reexamined in light o f  tumor 
evaluation now available through computwizcd 
tomographic scanning. The best results 
were reported by Rider (12) in a series 
of 229 patients treated at the Princess 
Margaret Hospital : 10% five-year survival 
for the total group. A "curative attempt" 
with doses starting as low as 3500 rad 
w a s  undertaken in 65 patients with 75% 
referred due to inopcrabllity, and the 
remainder due to patient or physician refusa-1 
of operative intervention (potentially 
oparab le). Threc-year survival was apprax- 
fmatcly 42% and f he-year was 29% (11/38). 
Ooses of 45004000 rad/20 fractions/4 weeks 
yielded the b e s t  results. Many of their 
patjents had slow regression o f  the leslon 
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1 
following radiation with clinical and h i s t o l o g i c  
persistence at a time period o f  one year 

disease within the treated field at the 
three-year period. 

(- 
or occasional ly longer, but freedom of I ’  

1.1.2.2 Preoperative Radiation (unresectable carcinoma . 

rectum): All authors except one reported 
increased survival when preoperative irrad- 
iation was given in low-lying operable 
cancer of the rectum (13). 
along w i t h  a decrease i n  the percentage 
Of positive nodes i n  the surgical specimens, 
were obtained with considerable variation 
in portal s l z e  and shape as well as dosc. 
Less data is available In non-resectable 
or inoperable cancer of the rectum. However, 
Stevens and Allen (14) show a prolonged 
disease-free survival when inoperable patients 
are treated. However, i n  a selected group 
of 15 patients w i t h  inoperable and non- 

These results, 

- 

resectable cancer of the rectum, K1 igerlnan 
(15) found preoperative irradiation to 
yield results simi lar  to operable carcinoma 
treated by surgery only. 

1.2 Rationale for Pion Radiotherapy. 
The rationale for pion radiotherapy i s  primarily related to 
two factors: (1) a different biological response in the stopping 
region of the pion beam from that seen in conventional radiation, 
and (2) the capabflfty for localizing this differential response 
within the target volume, largely sparing normal surrounding 
tissues. - 
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'rlith high-linear-energy-transfs (high-LET) radiation (for 
example, neutrons, pions, and heavy Ions), there is increased 
irreparable damage of critical molecules (i .e., doublc-strand 
breaks in DNA), as compared to the type of damage caused by 
Iaw-LET radiation (e.g., x-rays, gamna rays of cobalt ,  electrons, 
and protons). 
exhibit up to three t imes more resistance t o  lnjury if they 
are not well oxygenated. Thus, hypoxic cells, large numbers 
of which are usually present in tumors, are less sensitive 
to damage than are well oxygenated cells Qf the t m r  and the 
surrounding norncl tissue. The dense ionization of high-LET 
radiation overcomes the protective effect o f  hypoxia, ki 1 1  ing  

those cells almost as eff5ctivcly as we1 1 -oxygenated cell s. 
Further, cells are more resistant to low-LET radiation i n  certain 
phases of the call cycle than In others. 
reduces differencrs i n  cellular sensitivity due to cell cycle 
variations. 

In addition, cells exposed to low-LET radiation 

High-UT radiation 

Heavy charged particles, such as pions and heavy ions, distribute 
their date with a 3ragg peak, a region of  intense radictfon 
which can be located in the t m o r  volume. In contrast, neutrons, 
which have no charge, deposit dose in tissue exponentially, 
Similarly to dose absorption of the g m a  rays of cobalt. 

Pions have the advantages of both high-LET and low-LET radiation, 
btcause they deposit low-LET radiation as they pass through 
tissue (plateau region), but produce a high-LET component in 
the stoppjng (tumor) region. Due to thefr negative charge, 
the stopping pions are absorbed by the positively charged nuclei 
of oxygen, carbon, and nftrogen atoms. This excess energy 
makes the nuclei unstable and they disintegrate, producing 
neutrons, protons, deuterons, tritons, alpha particles, and 
heavy ions. These events increase the total dose in the pion 
stonpi73 region and alter the biological effectiveness of the 
dose in that regfon because o f  the dense ionizatfon produced 
mainly by the alpha particles, heavy ions, and neutrons. 

. 
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Results to date of Phase 1-11 studies of pion radiotherapy, 
being conducted at the 10s Alarnos Mason Physics Facility (LAMPF), 
by the University of New Mexico Cancer Research and Tr2a'Jnent 
Center, suggest therapeutic advantages i n  the treatment of 
many advanced solid tumors with pion radiotherapy. 
with prfmary and metastatic tumors o f  the skin, heild and neck, 

Patients 

lung, abdomen and pelvis have been irradiated with pions to 
assess tolerance of normal tissues and tumor response. Early 
studies with metastatic tumor nodules in the skin established 
a relatfve biological effectiveness ( R E )  of 1.42 for pions, 
as compared t o  100 k'lp x-rays, for acute skin injury (16). 
Subsequently, analysis of time to regrowth of 16 nodules (primary 
breast) i n  one patient participating In that study who could 
be followed for 346 days suggested the possibility of therapeutic 
gain of 37% for pions versus x-rays (17). 

An analysis o f  52 evaluable tumors I n  20 patients (including 
those in the skln metastases series) treated with pions only 
and followed f o r  3 to 22 months showed 42 tumors completely 
regressed, 3 tumors partially regressed, and 7 tumors did not 
respond, although 5 of the 7 showed no growth f o r  10 inonths (18). 
A more recent report on 40 patients treated for large deep- 
seated lesions, all of whom w e e  followed for 6 to 15 months, 
showed that pion radiotherapy was well tolerated at doses rangfng 

( 

from 1000 to 4600 peak pfon rad, delivered generally in five 
fracttons per week with daily fraction sites of 110 to 140 
peak pion rad maximum. Complete regressions occurred in approximately 
half those patients treated with pions alone at maximum doses 
of more than 2700 peak pion rad. 
occurred in patients treated with pions alone at doses under 
2700 peak pfon rad. Conventfonal radiation and/or surgery 
was well tolerated by those patients requiring those treatments 
after pion radiotherapy. Reactions in the normal tissues ' 

wlthin the plateau and the peak regions have been relatively 
mlld, cwrparad to those which would be expected with conventional 
radiation for similar tumor response. 

No complete regressfons 

No patfent with a pelvic 
-. 
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1 

tumor has exhlbitcd any serious untoward r ad ia t lon  rtacti-on 
over observation tims rangfng u p  t o  26 months (19 ) .  
one patfent who had undergone surgical explora t ion  was f o u n d  
t o  be non-resectable one mnth prior t o  p ion  radiotherapy, was 
re-explored one month after pion radiotherapy and again found 
t o  be non-resectable. The patient suffered complications and 
expired two months after the exploration. 

However 

Xt is estimated that sane 60,000 persons die In the United 
States each year because o f  lack s f  tumor control a t  the primcry 
site. 
whfch are n o t  well managed by any other treatment or combination 
o f  treatments t a  attempt t o  fmprove the survival i n  this group 
of patients. In addition, any large reduction i n  the body's 
total burden o f  tumor cells  improves the chances f o r  cure by 
conventional techniques (surgery, radiotherapy, and chenotherapy, 
alone or  i n  'combination). Tlnus, potentially, a d d i t i o n a l  patients 
can be helped by p ion  radiotherapy if their large tumor masses 
can be eliminated or significantly reduced. 

Pions are being tested on those types o f  large tumors 

2.0 OBJECTIVES 
Thfs study i s  dtslgned t o  detcnnlne the effect o f  p i o n  radiotherapy 
as compared t o  conventlonal radlotherapy upon: 
2.1 Local control of advanced adenocarcinomas o f  the rectum or 

rectos1 gnol d . 
2.2 Incldcncr o f  cauplications and injury of narmal tissues (bowel, 

bladder, skin, subcutaneous structures). 
2.3 Thr aceurrrnca o f  tumor shrinkage, sufficient t o  render an 

Inoperable (or unrercctable) cancer operable and potentially 
curable. 

2.4 For re-explored cases, the rate o f  regiojal node sterilization. 
2.5 The adjusted survival rate a t  1, 2, and 3 years postmeson therapy 

as compared w i t h  conventional trradiation. 
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3.0 PATTENT SELECTION (ELIGIBILITO 
3.1 General Condition of Elialbilitv. 

Only patients with adenocarcinoma of the rectum or rzctosigmoid a?? 
eligible f o r  thls study. Their disease must be judged clinically 
inoperable in thg opinion of the responsible surgeon or found, 
at operation, to be nonresectable or recurrent following surgery. 

3.2 Conditions for Patient Ellqibilfty. 
In addition t o  the above general condition, the following conditions 
must be met before a patient can be admitted to the study: 
3.2.1 Biopsy proof of adenocarcinoma. 
3.2.2 A preliminary colostomy or ileostomy should be avoided; 

however, i f  performed will not affect patient eligibility 
for the study. 
Reasonable expectation of  completing the stgdy treatment 
and the requlrad follow-up examination (including 
travel t o  and treatment at Los A l m s ,  as well as 
an annual follow-up examination at the study center 
in A1 buquerque) . 
Agreement o f  the patient and his physician to the 
conditions o f  the study. 
Agrement of the patient's physician to rslinquish 
managament o f  the patient's treatment to the study 
team. 
Understandlng by the patient o f  the provisions of 
t h e  study, and completfon of  the required investigational 
treatment consent form. 
The patient 1s prepared to accept resection i f  following 
radiotherapy a surgeon deems this procedure possible. 
Patients must not be cl8 or ~ 7 5  years of age, although 
the upper age limit can be extended for patients. 
in unusually good physiological condition. 

3.2.3 

3.2.4 

3.2.5 

3.2.6 

3.2.7 

3.2.8 

8 
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3.3 Conditions for Pitient Incliaibility. 
The following conditions are cause for exclusfon of the patient 
from the study: 
3.3.1 

3.3.2 

3 .3 .3  

3.3.4 

3.3.5 

3.3.6 

3.3.7 

3.3.8 
3.3.9 

Biopsy proof of transitional cell carcinoma of the 
anus, epfdemoid carcinoma o f  the anus, or malignant 
carcinoid tumor. 
Previous radiotherapy o f  the primary tumor and regional 
adenopathy . 
Prevfous chemotherapy which, in the opinion o f  the 
study team, might compromise treatment or evaluation. 
(All chemotherapy must be stopped 7 days before 
treatment can begin. ) 
Previous radiotherapy to areas overlapping the projected 
treatment portals. 
Active, uncontrollable infection i n  the area o f  contunplated 
irradiation. 
Medical , psychological , or other contraindication 
to the contemplated diagnostic or therapeutic measures 
and their evaluation. 
Evfdcnce of a second malignancy, other than skin 
cancer. 
than skin cancer, the disease-free interval must 
exceed eight years. For patients with skin cancer, 
the disease must have been under control for at least 
three years. Skin cancer, f o r  the purposes of this 
study, does .- not include melanoma or cancer o f  the 

Karnotsky performance status < 60. 
Evidence of dlstant metastases ( M l ) .  

* 

(For patients with second mal ignancics other 

lip.) 

4.0 PREfREATMENT EVALUATION 
Conrfstcnt with good medlcal practice, the following will be performed 
on initial evaluation prior L dmitting the patient to the study. 
Results of the evaluatfan will be used to determine pattent eligibility 
for the study and in management o f  the treatment regimen. 

5 
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4.1 Medical History. 
4.1.1 Age. 
4.1.2 Sex. ' 

4.1.3 Race. 
4.1.4 Date of onsat of symptoms (month and year in which 

the patient first noticed the onset o f  definite synpt3rns 
ar signs whfch are later explained by the disease). 
Date (month and year) of deffnite diagnosfs of disease.  
Description o f  synptoms (weight loss, voluntary or 
involuntary; consti pation , diarrhea, inc 1 udi ng number 
of stools and type, blood in stool; obstructive symptoms; 
pain; Meakness; otber).  

4.1.5 
4.1.6 

4.1.7 Other i I lnesses. 
4.1.8 Medfcatfons currently used. 
4.1.9 Previous therapy { i f  any). 

4.2 Physical Examination. 
4.2.1 Height. 
4.2.2 We1 ght. 
4.2.3 Temperatura. 
4.2.4 

4.2.5 
4.2.6 
4.2.7 

Notation of palpable masses, organomegaly, ascites 
or peritonftis. 
Performance Status (Karnof sky Function Assessment) . 
Evfdence of obstruction, whether partial or complete. 
Drawing of primary tumor (with centimeter dimensions); 
also, photographs, f f  possible. 

Complete blood count (with white count and differential). 
4.3 Routine Laboratory Tests. 

4.3.1 

4.3.4 

4.3.5 Others, as indicated by the individual patient. 

Serum alkaline phosphatase,- BUN, SOT,  total"protein, 
A - albumin, and 'creatinine. 

10 
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4.4 Routine Imaqinq Procedures. 
4.4.1 
4 . 4 . 2  

4.4.3 Barlum enma. 
4.4.4 Lymphang logram. 
4.4.5 

Chest x-ray (posterior-anterior and lateral). 
Intravenous pyelogram (except f o r  patients allergic 
to contrast material). 

Cystogram (when invasion of bladder i s  suspected) 
~ -: -- 4.4.6 Liver scan. - 

, 57  *. * .  4.4.7 CT scan, if available; ff not this will be performed 
at the study center. 

4.5.1 Immune reactivity (skin) tests. 
4.5.2 

4.5.3 Other studies as indicated to rule out distant metastases. 

4.6.1 Proctoscqy f o r  tumor localization. 
4.6.2 Biopsy of primary. (Note: The lesion must be adgno- 

4.5 Optional Studies. 

Cardlopulmonary assessment If indicated to to I erate 
7000 f t .  altitude o f  tos A l m s .  

4.6 Staaina Procedures. 

carcinoma.) 
and diagnosis, the patho log is t  is mquested to use 
one or more o f  the following three designations: 
(1) low grade (well differentiated), (2) intermediate 
(moderately differentiated), or (3) hlgh grade (poorly 
d i f f erent 1 ated ) , 
Proctosjgmoldoscopy to establish most inferior margins 
of the tumor (distance between junction and distal 
margin o f  neoplasm should be recorded, i . e . ,  less 
than 5 centimeters or more than 5 centlmetcrs). 

In addftion to the microscoplc deswiption 

4.6.3 

It Is suggested that the patient be examined I n  e 
the kntuhert, or In the head-down position, SO 
that the born1 i t  straightened out, penltting th 

ther 

most accurate measurement. ?he lateral Sims position 
should not be used for this purpose. 
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4.6.4 C1 inical examination to determine circumferential 
involvement and extent o f  disease beyond rectum: 
4.6.4.1 An estimate should be made as t o  whether 

the tumor Involves less than one-half or 
more than one-half o f  the circum-crsnce 
of t h e  rectum. 
Determination o f  extent beyond rectum and 
fixation to other structures w i l l  be based 
an clinical examination and intravenous 
pyelogram results. A vaginal examination 
will be conducted for females. 

Cystoscopy (when i n v a s i o n  of bladder is suspected). 
Although it should be avoided I f  at all possible, 
a prtl iminary colostomy or ileostomy for re1 ief of 
obstruction nay be done. 

4.6.7 Other studies as indicated (particularly t o  determing 
presence or absence o f  distant metastases). 

4.7 Specific points to be determined during pretreatment evaluation 
include estimates of  the following: 
4.7.1 C i  rcumf rren t i a1 i nvo 1 vement . 

4.7.1.1 Less than one-half. 
4.7.1.2 More than one-half. 
Distance'of most inferior margin of tumor from anorectal 
junction. - 
4.7.2.1 Less than 5.0 centimeters. 
4.7.2.2 More than 5.0 centimeters- 

4.6.4.2 

4.6.5 
. 4.6 .6  

4.7.2 

4.7.3 Extent of dlsease by clinical examination. 
4.7.3.1 Not fIxcd. 
4.7.3.2 Fixed (to such structures as bladder, prostate, 

uterus, vagina, or sacrum). 
Presacral soft tfssue thickness on lateral x-ray 4.7.4 

( ;  

i 

study. 
4.7.4.1 Less than 2 an. 
4.7.4.2 More than 2 an. 

4.7.5.1 Low 
4.7.5.2 Intermedl ate 
4.7.5.3 High 

4.7.5 H I  stol ogic Grade: 
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5.0 ADMISSION TD STUDY AND ~AI'~OCMIZATTON 
Patients will be admitted t a  the study only after the pretreatnent 
evaluation is completed and the eligibility criteria aro, met.. Copies 
of all neczssary f o m s  will be forwarded to RTOG Headquarters. 
5.1 A l l  therapy will be scheduled through the Cancer Research 

and Treatment Centtr in Albuquerque. It i s  planned to have 
all patients receive radiotherapy planning CT scans and locel i- 
zation in Los Alamos even if randomized to conventional treat- 
ment at the referring institution. Ophthalmologic examinatlon 
to assess lens opacity will be performed upon admission to 
the study. The fa l lowing steps must be completed: 
5.1.1 Identification and registration (see 5 .1 .2 )  of all 

pati ents anteri ng the part ici pat i ng I nst .f tut Ion w i  t h  
a diagnosis o f  adenocarcinoma o f  the rectum or r2ctosignofd. 

5.1.2 Completion of RTOG initial rcgfstry form. (Patients 
who are determined by their physicians as ineligible 
will be eliminated at this point. The RTOG initfal 
registry Corm must list the ttascn(s) f o r  ineligibility 
and be forwarded to WTOG Headquarters for use in 
populatfon control). 

5.1.3 Pretreatment evaluation. 
5.1.4 Completion of the study cntrancc form (patient name 

and address, referring fnstitution, referrlng physician, 
etc.). 
Completion of patient consent fonn. 
Notfffcation to Or. Kligennan (preferred 505/277-3539 
or 505/667-7392 i n  Los A l m s )  or h i s  designee, of 
potentially eligible patients who have agreed to 
participate in this study. 

5.1.5 
5.1.6 

5.2 When a patient has been fully evaluated and detcrmfned to be 
elfgfble and the forms completed as specfficd in 5.1, Or. Kligerman 
Or his designee at the pion facility will complete and w e f t  
the on-study form and will phone RTOG Headquarters and relate 
the following information: 
5.2.1 Protocol Name. 
5.2.2 Patfent Name . 
5.2.3 Referring institution and physician. 
5.2.4 Status of primary (inoperable, unresectable, recurrent). 
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A project case number and treatment will be assicjned by RTOG 
Headquarters of ei ther: 

a) eonventfona: radiotherapy at the referring institution, 

b)  pion radiotherapy at Los Alamos. These will be con- 
or D 

finned by mail to Dr. Kligerman and the referring physic’an. 

6.4 TREATMENT DETAILS 
6.1 Tarott volume. 

The target volume wfll be a mfnimum of 2 an beyond the boundary 
o f  the gross tumor volume, or ‘as large as needed to include 
that volume of tissue beyond which the radiotherapfst believes 
microscopic tumor does not extend. 
margin w i l l  be a minimum of 5 an along the bowel. 

6.2.1 Equipment. Equipment must be 4 MeV or greater o r  

However, the target volume 

6.2 Conventional radfotheraoy. 

cobalt 60. The minimum treatment distance must be 
80 cin SSD or EO an to axf s for SAD techniques. 

at mid-plane o f  the target volume which usually will 
be the mid-plane of the pelvis. 
the target volume must not be less than 10% of the 
mid plane dose. Dose rate will be 850-900 rad/week, 
170-180 rad/dayD 5 days/wetk and a minimum o f  2 fields/day. 
The options will be either 4500 rad/25 fractions/5 
weeks, or 5100 rad/30 fractfons/6 weeks to the major 
volume. Other variations within the above limits 
of a mlnimum of 4500-5100 rad maximum at 850-900 
rad/week wlll be accepted. Patients will be evaluated 
f o r  operation after this dose and operated upon 3- 
4 weeks after the last radiotherapy treatment. If 
not operable or if not resectable, patients will 
then receive boost fields. Appropriate p r w z L r e s  
such as bladder distension should be used to exclude 
as much small bowel as possible from the treatment 
volume. If small bowel is mobile, the dose with the 

6.2.2 Dose Time factors. All doses will be calculated 

The dose across 

t 
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boost field should be brought to 6000 rad/7 weeks, 
but if imobilc, to a maximum of 5000-5500 rad/6-5;1 
weeks. 
or gross residual disease, if the small bowel -is ~ 

totally out of the boost portal, i t  i s  recommended 
that the total dose within the boost field be carried 
to 6500 rad. 

include the primary tumor and adjacent tissue, as 
well as the lymph node drainage area in the pelvis 
and that extending along the superior hemorrhoidal 
vessels. The inferior boundary will be the bottom 
of the obturator foramen. Lateral boundaries in 
the true pcivis n i l 1  be 1.5 cn lateral to the bony 
margin (iliopectineal line) at its widest point, 
(unless lymphangiography del fneates nodes then I 
cm lateral to nodes) and in tbe lumbar region, the 
tips of the transverse processes. 
will be the top o f  the sacroiliac joint laterally 
(in the pelvic reglon) o r  the top of the L2 vertebra 

I n  those patients with inoperable, recurrent 

6.2.3 Treatment fields. The minimum treatment f i e l d  > w i l l  

Superior margins 

(in the lusbar region). For the lumbar aria, 
w i d t h  of the field will be determined by the 
gram. If not visualized, i t  will be at the t 
of the transversc processes. 

6.2.4 Boost Volume. Continuous (after 'large 'field) 
fractionation schemes. The area and size of 

the 
ymphangio- 
PS 

using standard 
he 

boost field are dependent on operative and other 
diagnostic fnformation. These fields should be as 
Small as possible and limited t o  any arga of residual 
tumor. Boost fields may be posftfoned per discretion 
of the individual radiotherapist. 

during treatment I s  two weeks; in a patient with. 
a delay of  less than two weeks, the maximum acecotable 
dose i s  5100 rads to the large pelvic field wfth 

the sm rad dose/small bowel findings f o r  the boost 
field as spelled out In 6.2.2. Treatment should 
be interrupted if counts fall below: UBC = 2,000 

COPIED FOR and/or platelets = 50,000. 
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6.2.6 Treatzent Plenninq. Localizing films of each f ! z ? d  

will be taken and sent to the RTOG Office In the 
first week o f  therapy together with a copy of the 
treatment plan. Isodose distributions, wi 1 1  be sub- 
mitted to RTOG Headquarters with the Radiotherapy 
Form at the completion 07 radiotherapy. 

in Houston will conduct field surveys to verify the 
accuracy o f  dosimetry at each participating institution. 

n e  tumor dose to the initial large field will be 2000 minimum 
peak pion rad at a daily mfnimum tumor dose of 85 peak pion 
rad. The target volume will be the same as described above 
under 6.2.3. The peak pion dose could be limited to the primary 
tumor and the local lymphatic spread in those instances where 
such lymphatic spread is contiguous with or near the gross 
tumor and which will be 2 an from the 95% isodose llne. In 
the latter case, the remaining dralnage area will be treated 
prophylactically with conventional radiation to the dose level 
described above for conventional radiation. Patients will 
be evaluated for operation after this dose and operated upon 
3-4 weeks after the last radiotherapy treatment. 
or if not resectable, patients will then receive a peak pion 
cone-down to. the primary tumor and any known gross disease 
to an additional minimum 1300 peak pion rad. The boost volume 
will be as described under 6.2.4 above. For the pion radiotherapy, 
split course treatment may be needed to conform t o  accelerator 

6.2.7 Dosimetrv Monitwina. The Radiological Physics Center 

6.3 Pion Radiotherapy. 

If not operable 

operating schedu 1 es . - 

( “ 1  
I !  

I 

I 

If, for whatever reason, the full prescribed dose o f  pion radiotherapy 
cannot be delivered, addltlve conventional radlation may be 
delivered to the prlmary field, to a dose level to be detennfned 
on an individual patient basis. Patients who receive such. 
additive conventfonal therapy to the primary field will be 
retained on study, b u t  will be stratified separately for statistical 
analysi I .  
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7.0 ENOPOIlJTS OF STUDY AND RESPONSE CRITERIA 
Primary endpoints will be derived from: 
7.1 Patient survival t!m. 
7.2 Qualfty of s u r v i v a l .  

7.2.1 Karnof sky f u n c t i o n  assessment. 
7.2.2 

The rate o f  regression of the primary tumor and regional nodes 
a t  each assessment will be determined by measurem?nts of the 
primary tumor and any palpable nodes, i n  maximum dfmnsions 
and dimensions a t  r i g h t  angles and when possible t h i r d  dimensions; 
otherwise by subjective cssessmnt perccntage regrcsrion. 
Thfs assessment will be perforned immediately after trestnent 
and at  each follow-up visit.  
7.3.1 

7.3.2 

Subject i vc asses men t . 
7.3 Local Tumor Response. 

Cmplet? response ( C R )  - Cmplete dfsappearance o f  
al l  measurable and palpable tumor. 
Partial  response (PR)  - Tumor shrinkage greater t h a n  
50% o f  the product o f  the pergcndicular diameters 
of the two largest dimensions. 
Minor responsa (MI) - Tumor shrinkage greater than 
25% but less t h a n  50% o f  the product o f  the perpendicular 
diameters of the two largest dimnsions. 
No change (NC) - 25% growth t o  25% shrinkage of the 
product o f  the perpendicular dlameters o f  the two 
largest dimensions. 
Progressive disease (PO) - Growth o f  tumor greater 
t h a n  25% o f  the product of the perpendicular diameters 
of the two largest dimensions. 

7.3.3 

7.3.4 

7.3.5 

7.4 Response of regional node metastasfs. 
7.5 Incfdence of distant metastasis. 
7.6 Incfdcnca of local recurrence. 
7.7 Change t o  resectabi 1 i t y  frbm nonretcctabi 1 f ty. 
7.8 Change t o  operable from inoperable. 
7.9 Acute and late response o f  normal tissue (see Appendix 111). 

! 
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8.0 POST-TREAT%E!fT EVALUATIC?I 

Parmeters t o  be recorded a t  each follow up evaluation while on 
study include: 
8.1 Medical his tory data  (sae section 4.1), including Karnofsky 

S t  atus. 
8.2 Physical examination Inc lud ing  vaginal examination f o r  female 

patients . 
8.3 Laboratory tests, as fndicated. 
8.4 Imaging procedures, as indicated. 

8.4.1 Chest x-ray. 
8.4.2 

8.4.3 Earium enema. 
8.4.4 
8.4.5 1 i ver scan. 
0.4.6 CT Scan when Indicatsd. 

8.5 Proctascopy as Indfcated (for patfents n o t  subsequently resected). 
8.6 Cystoscopy as indicated (when invasion o f  the b ladder  i s  involved) .  

8.7 Summary of  Evaluation Parameters 

Intravenous pyclogra (except f o r  patfents who are 
dye scnsi t ive)  . 

Cystogram (when fnvasion o f  bladder i s  involved). 

Pre A t  A t  
Treatment Completion Fol low-up 

History L Physical* X 
Performance Status X 
CBC, differantfal ,  platelets X 
Uri nal ys i s 
Blood Chemistries X 
Lf v t r  Enzymes X 
Cardi opulmnary asses mnt a 
CT Scan X 
Chest x-ray X 
IVP* . x  
BE X 
LAG X 
Lfvcr Scan X 
Cystogram a 
Proctoscopy X 
Metastatic Survey (1 ivcr, bone, a 

Ophthalmologic Exam b 

X 

brain, t t c . )  

9aginal  exm for female patl tnts 

H unless contraindf catcd 
( a )  i f  cl infcal  ly indicated 

i 

X X 
X X 

a 
a 
a 
a 

a a 
a 

a 

a 

a 
a 

a 

a- a*- 

1 

b 
(a*) KU8 or  p l a i n  abdmen/pelvis 

radiographs as lndlcated 

(b) Prfor t o  treatment and yearly ( 
theraaf t e r  

( x )  Required, consistent w i t h  good medical practice 
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9.0 FOLLOW-UP SCHEDULE 
Patients receiving p ion  radiotherapy will receive an annual physical 
examination by a Study Center r ad ia t ion  oncologist a t  the study 
center i n  Albuquerque o r  ai a re,gional c l i n i c  closer t o  the patient's 
hame. Deaths o f  patients treated w i t h  ei ther  pion radiotherapy 
or conventional therapy w i  11 be reported. 

The purpose of follow-up assessments fs t o  deternine: 
9.1 Gross tumor response t o  treatment. 

' 9 .2  Time of distant spread and Involved organs and nodes.  
9.3 Long-term noma1 tissue effects o f  radiotherapy. 
9.4 Time and s i te  of local recurrence ( f f  any) as accurately as 

9.5 Patient functional status during survi Val. 
9.6 Time of survival i n  years. 
9.7 

possible. 

The f f r s t  day o f  definftlve trzatmcnt is considered Day 1. 
Follow-up assesseents should be scheduled w i t h i n  t o  weeks 
o f  the specified times and u f l l  be reported: 
9.7.1 

9.7.2 
9.7.3 

9.7.4 

Immediately af te r  treatient, then monthly for six 
months counting from Day 1. 
Every three months for  the n e x t  18 months. 
Every six months for the next year (when patient 
survival time reaches three years after Oay 1). 
If data analyiis warrants, patfents will continue 
t o  be followed a t  sfx-month intervals u n t i l  survival 
reaches ffve years after Day 1. 

9.8 If a study patient cannot return t o  the partfcipatfng hospital  
where he was entered i n  the study, arrangements will be made 
t o  have h i m  examined at another hospital o r  by h i s  private 
physfcian and a report o f  this examination submitted. The . 

fol lowing infomatf on nf 11 be recorded on the follow-up form 
a t  each v is i t  (unless indfcated otherwise): 

19 

COPIED FOR 
HSPT 

00133291 023 



1 

9.8.1 

9.8.2 Physical examination: (same as 4 . 2 ) .  
9.8.3 Perfonnznce status (Karnof sky function assessmntl. 
9.8.4 Laboratory tes ts ,  as indicated. 
9.8.5 
9.8.6 
9.8.7 

Brief interim history (weight loss, abdominal pain, 
weakness , diarrhea, constipation, obstruction, other). 

Imaging procedures, as indlcated, (same as 8.4).  
Ophthalmologic exam t o  asscis lens opacity (annually). 
Progress toward endpoints (complications, tumor response, 
etc.) w i l l  be recorded and reported a t  each follow- 
up visit. 
be taken and the date of recurrence should be fixed 
as closely as possible. 
radiotherapy w f l ?  receive an annual physical examination 
by a Study Cznter radiation oncologist a t  the Study 
Center i n  Albuquerque or a t  a regfonal clinic closer 
t o  the pattent’s home. 

If a recurrence develops, a biopsy should 

Patients rectlvfng pion 

10.0 PATHOLOGY 
10.1 Pathology data will be derived frun: 

10.1.1 Bfopsy Specimns. Biopsy specimens will  be examined 
by pathologists a t  the particfpating institutions 
t o  substantiate the dfagnoses. Representative slides 
f o r  patients entered on to  the s tudy  wi l l  be forwarded 
t o  RTOG Headquarters for review by the study pathologist. 
Copies of bfopsy reports will be submitted t o  RTOG 
Headquarters -wd the referring and/or follow-up physician 

10.1.2 Surgical Sptcfmens. Any tfssuc surgically removed 
fran anatomic sites will be examined by pathologists 
a t  the part lcfpat ing i n s t i t u t i o n s  where the surgery 
w a s  performed. A descriptlon o f  the surgical specimen 
and mfcroscopfc slfdes will be forwarded t o  2TOG 
Headquarters for  review by the study pathologtst. 

,. 
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10.1.3 Autoosles. Autopsies should !x performed on a l l  
study patjcnts by pathologists a t  the participating 
institutions. The postmortan study should include 
a descriptfon o f  irradfated tissues and pattern of 
tumor spread (see Appendix IV). Autopsy reports 
and reprascntatfve microscopic slides will be forwarded 
t o  RTOG Headquarters for  review by the study pathologist. 

11.0 FORMS 
A copy of each study form must be submitted t o  RTOG Headquarters. 
Data n i l  1 be recorded on standard Corns t o  be suppl icd to  each parti- 
cipating i n s t i t u t i o n .  The f o l l o w i n g  records will  be generated by 
the study team and participating institutions f o r  storage, retrieval, 
and analysis. 
11.1 RTOG InStial registry form (submitted f o r  both eligible and 

11.2 On-study farm. 
11.3 Treatment p r  escr i p t  i on. 
11.4 Localization films. 

ine? tgible patients enterfng each participating i n s t i t u t i o n ) .  
I 

Localltation films o f  each field will be taken and sent t o  * 

the RTOG o f f i c e  In the first week o f  therapy together with 
a copy o f  the treatment plan. 

11.5.1 
11.5 Treatment summary form: 

Radiation therapy adninistersd (type of energy, dally 
schedule of  treatment, maxim dose, cmpl icatfons 
dur ing  radiation therapy, a dQSCriRtfOn of the lesion 
a t  the end of treatment, patient's weight at  t he  end 
of treatment, performance a t  end o f  treatment, cmpl fcatians 
Collowlng therapy and their ntanagcnnnt, copies of 
port fflms and fsodose curves, etc.) .  
t f o n s  should be attached. 

Isodose djstrtbu- 

. 
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11.5.2 Operativt procedures and f i n d i n g s ,  i f  applicable 
(ex tent  of di  sease, presence of metastases, type  
and extent o f  surgery performed, etc . ) .  
Postoperative d a t a  (camp1 ications fo l lowing  surgery, 
patient weight at time of discharge, perfomname 
a t  time of discharge, e tc . ) .  
Drugs administered, i f  any ( a  description of  type 
and dose o f  any drugs administered, d u r a t i o n ,  and 
purpse, fncl uding any chemotherapy achini stered 
f n  the event o f  lack o f  tumor control). 

11.5.3 

11.5.4 

11.6 Follow-up asscssmnt form (see Section 9.0) .  
11.7 Pathology forms (see Section 10 .0 ) .  
11.8 Summary of forms submission. 

form - 
Ini t ia l  registry 

On-study fonn 
Study entrance fo rm 
R adi other apy pres cr i p t  f on 
Copies o f  local izatfon fflms 
Pathology slides and report 

Treatment summary form 
Copy uf radiotherapy record 
Copy o f  boost fields 
Isodose dlstribution 

Due - 
W i t h i n  two weeks of evaluation 

With in  two weeks o f  randmi- 
za t  i on 

c 
I 

W i t h i n  two weeks o f  completion 
o f  r ad i  other apy 

Follow-up assessment WSthin two days of times i n  9.7 

Surgery form 
Pathology slides and report 

With in  one month o f  surgery 

Death form With in  one month o f  death 

12.0 ADOITIONAL THERAPY ALUWED 
Therapy is t o  be ahinistored as detailed i n  section 6.0. 
therapy shall pruceed a t  the discretlon of the patient's responsible 
physician. 
should be documented i n  the patient's follow-up records. 

Subsequent 

Indications for subsequent therapy and the therapy performed 
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Patients i n  this study may have their radiation therapy modi f ied  

or interrupted as dictated by the clinical indications, such as 
acute bowel obstruction, or unusually severe radiation reaction 
not amenable to simple daily dose reduction or symptomatic treat- 
ment. A colostomy or ileostomy, although needed infrequently, should 
be carried out for relief o f  obstruction. 

Patients found nonresectablg at ooetation onlywill be considered 
f o r  possible additional therapy (re-exploration and resection, if 
possible) or no additional therapj at the discretion of the individual 
investigator. Pathology specimens w i  11 be obtained, and the incidence 
of metastasis in regional nodes will be recorded. 

If the primary t u m r  is not controtled at the primary site, subsequent 
therapy should proceed at the discretion o f  the patient's responsible 
physician. 
documented in the patient's follow-up records. 

Clfnical evidence of lack of tumor control should be 

In the event that surgery or a biopsy i s  performed, the excised 
tissue or biopsy specimen should be carefully examined by a pathologist 
at the participatfng institution, with representative slides forwarded . 

to the s t u d y  center f o r  review by the study pathologist. 

13.0 STATISTICAL CONSIDERATIONS 
Based on available literature and the likelihood that only patients 
with mort advanced tumors will be rrferrcd, members o f  the Comnittee 
on Human Trials o f  Pion Radiation Therapy, UNM/LASL, estimate the 
current cumulative f ivc-year survival rate for the control cases 
at six percent. They believe that a survival rate of 20 percent 
should be sought as minimally acceptable with pion radiotherapy. 

A total of  150 patients, 75 in each arm, will allow thls improvement, 
If it exftts, to be detected with high probability (90% or greater) 
using a one-sided test of signiflcance with p-value of 0.05. This 
assumes : 

1) that patient surv lva l  approximately fallows a negative 
exponent i a 1 distribution . 

2 )  that these patients will be accrued in a period of two 
to three years, and a statistical analysis performed at 
the end of year five. COPIED FOR 
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14.0 PATIENT CONSENT AN0 FEm JUDGhlEHT 

All i n s t i t u t i o n a l ,  Nat ional  Cancer I n s t i  t u t s  and Food and Drug Administra- 
t i o n  regu la t ions  r c q u i r f n g  submissfon t o  the  I n s t i t u t i o n a l  Human 
Experimentation committee and the us2 o f  procedures for obta in ing 
and tecordjng informed constnt will be followed. 
be removed from the  study a t  any time i f  the study is not i n  t h e  
best i n t e r e s t  o f  the p a t f t n t .  
tram the study a t  any t i m e ,  as w i l l  be fndicated i n  the consent 
f o n  (see Appcndlx ,V) . 

A p a t i e n t  may 

A p a t i e n t  may withdraw v o l u n t a r i l y  
I 

. . ... - .  - 
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APPENDIX r 

f 
i 

TNM CiASSIFICATlON 
(American Joint Cornittee Staging - 1977) 

The definitions of TNlY categories for carcinoma of the colon and 
Each case must be assigned the highest category of T, rectum follow. 

N, and M that dcscrlbes tfie full .extent of diseasa in that case. 
Primary Tumor (TL  

TX Ocpth o f  penatration not speclfied 
TO No clinically dmnstrable tumor 
TIS Carcinoma in situ (no penctratlon of lamina propria) 
T1 Clinfcally benign lesion or lesion confined t o  t h ,  0 mucosa 

or submucosa 
T2 Involvwnt o f  muscular wall or serosa, no extension beyond 
T3 Involvement of all layers o f  colon or rtctm with extension 

to imnedlately adjacent structures or organs o r  both, with 
no fistula present 

T4 Ffstula present along with any o f  the above degrees of tumor 
penetration 

f 5  Tumor has spread by direct txtansion beyond the fmnediately 
adjacent organs or tissues 

Nodal Involvement ( N L  
NX Nodes not assessed or involvement not recorded 
NO Nodes not believed to be involved 
N 1  Regional nodes fnvolved (distal to inferior mesenteric artery) 

Distant Metastases ( M I  

MX Not assessed 
MO No (known) distant metastases 
M 1  Oi stant metastases present (includjng extra-abdomlnal nodes; 

intra-abdominal nodes to proximal to mesocolon and inferior 
mesenteric artery (see N1);  peritoneal implants, liver, lungs, 
and bones) 
Specify 

Pulmonary - PUL Lymph Nodes - LYM 
Osseous - OSS Bone Marrow - MAR 
Hepatic - HEP Skin - SKI 
Brain - ERA Eye - EYE 
Pleura - PLE Other - OM 

Add "+" to the abbreviated notation t o  indicate that the pathology ( p )  
Is proven. 

Postsurafcal Treatment Residual Tumor (R) 

RO No residual tumor 
R 1  Mlcroscopic resldual tumor 
R2 Nacroscopic residual tumor; Specify 

I 
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Staoe Grouoina 
Stage 0 
TIS  80 MO 
Carcinoma in situ as dernonstrated 
tissue (blopsy or other) 
Stage i 

by histologic examination of 

T u i o r  cmfined to mucosa o r  submucosa with 
to regional lymph nodes and no evidence of 
Stage 10 
T2 NO NO 
T2 NX (Yo 

no dmnstrable metastasis 
distant metastases 

Tumor involves muscularis but has not extended beyond serosa with 
no demonstrable metastasis to regional lymph nodes and no evidence 
of dlstant metastasis 
Stage I1 
T3-5 NO MO 
T3-5 NX NO 
A tumor that has extended beyond the bowel wall or serosa with 
no dmnstrable metastasis t o  regional lymph nodes and no evidence 
of distant metastasis 

( ,  

Stage 111 

Any degree of penetration of bowel or rectal wall by tumor with 
metastasis to regional lymph nodes but no evidence of distant metastasis 
Stage IV 

Any T N 1  MO 1 
-- 

Any T, Any N M1 
Any degree of penetratfon o f  bowel or rectal wall by tumor with 
or  without metastasis to regional lymph nodes and with evidence 
o f  dfstant metastasl s 

The predominant cancer i s  adenocarcinoma; pathologic diagnosis 
fs required to utflizt this classification. Tumor grading i s  
reconmended. Reference to WHO nomenclature is advised. 
Other determinants o f  probable importance to be evaluated in prospective 
studSts o f  postsurgical treatment assessment are tumor margin circumscri p- 
tion, histopathologic differentlation (e.g., nuclear grade, growth 
pattern, and mucin production) and hort-cel lular rcactfon (lynphocyte 
and plasma cell infiltration In and about the tumor as well as 
in contiguous tissues). It i s  essential that i n  each case the 
speciffc histologic type and the presence or absence of intravasal 
permeation (lymphatic, venous, or both) be routinely recorded. 
Tumor Grade (G) 
G1 We1 1 dffferentiated 
62 floderately we1 1 dffferentfated 
63-4 Poorly .to very poorly differentiated 

Hi stopatholoqy 

Use whichever fndicatot is most appropriate (term or  G + number) 
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APPENDtX I 1  

100 
90 

80 
70 

60 

50 
40 
30 

20 

10 
0 

KARNOFSKY PERFORMANCE STATUS 

Nornal; no complaints; no evidence of disease. 
Able to carry on normal actfvity; minor signs o r  symptoms 
af dfsease. 
Normal actfvity with effort; some sign or symptoms of disease. 
Cares for self, unable to carry OR n o m 1  activity or do active 
work. 
Requires occasional assistance, but i s  able t o  car!! for most 
personal needs. 
Requires considerable asslstance and frequent medical care. 
Disabled; requires specjal care and assistance. 
Severely disabled; hospitalization i s iftdi cated, a1 though 
death not imninent. 
Very sick; hospf tal izatlon necessary; active support ireatnent 
1s necessary. 
Moribund; fatal process progtesslng rapidly. 
Dead. 

. 

c 
t 
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A?PE!IDIX 111 

ACUTEILATE EFFECTS SCORING 

Normal Tfssue Reaction Grades 

00 Nil  
01 Thrashold erythema 
02 Erythema 5 f ie ld  
03 Erythema > f ie ld  
04 
05 
06 
07 
08 
09 Massive acute skin nectosis 
10 Unknown 

Dry drsquGat ian  c Js f ie ld  
Dry desquanation > % f ie ld  
Moist desquanatfoT < 4 f ie ld  
Molst desquwation > 5 f ield 
Small necrotlc ulce7 or slough 

- 2. .GI Tract 

0 N i l  
1 
2 Defhi te  change: mucosa noma1 
3 Minimal tenesmus and/or reddening o f  mucosa 
4 Moderate tenesmus with mucus 
5 Severe tenesmus with mucus 
6 Severe tenesmus w i t h  bleedfng 
7 Intractable hmorrhage requiring transfusion 

8 Necrosfs 
9 Unknown 

Transient change o f  bowel h a b i t  

and/or fecal diversion 

2a. 

3. GU Tract 

Proctoscopic Findinqs  

0 Nil 
1 Injection 
2 Dusky mucosa 
3 Edema 
4 Punctate- hemorrhage 
5 Gross bleeding 

0 Nil 
1 Frequency 
2 Dysuria 
3 krning 
4 Hmaturte 
5 Unknown 

30 
-. 
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UTE EFFECTS 

0 None 
1 Lymphedma 
2 fibrosis 
3 Pain 
4 Ulcer 
5 Pneumonitis 
6 Pericardltis 
7 Necrosis 
8 Trismus 
9 Xerostomia 
10 Chronic tntetltis 
11 Fistula 
12 Myelit is 
13 Atrophy 
14 Induced tumor 
15 Other (specify) 
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APPENOIX IV 

AUTOPSY PROTOCOL FOR PATIENTS TREATED WIT3 ?ION RADIATION 

Histopathological data on the effccts of p i  mesons on normal as well 
as neoplastfc tissues i s  still not extensive. For this reason these 
patients have e n o m u s  clinical research importance. This comunicatlon 
i s  designed to explain the basic questions we would like to try to answer 
and to serve as a guldclinc to help you in obtaining the most approprlate 
tissues as easily and efficiently as possible. We belfeve that a rela- 
tively small group o f  selectively localized blocks will yield mor2 infor- 
mation than numerous randcm tissue samples. 

8dSitally four types of specimens need to be collected of which two deal 
with the neoplasm per se and two with normal tissues from the treatment 
field. I n  the f i r s t  place you will naturally want to assess the effects 
of therapy on the neoplasm within the central portjon of the treatment 
field. Secondly i t  will be desirable to compare tissues from this area 
with those more peripherally situated at or near the margfns of the treat- 
ment fields. This fnformation will allow the therapists and physiclsts 
to assess the accuracy of localization of the field and to draw conclusions 
relative to dosimetry on the basis of semiquantitative histopathology. 

Radiation effects upon normal tissues and organs are equally important 
because of potential complicatfons of therapy. 
need t o  obtaln separate specimens from within the treated volume and 
others from sfmllar but peripheral organs or tissues that were calculated 
to have rectfvcd a relatively low dose of radiation. 

Once again there is a 

. 

Initially we felt that the pathologist, provided with the therapy chart, 
could select appropriate blocks on the basis of his own judgment. In 
practfce thls has not been the case since the details of therapy, whlle 
recorded in the chart, have seldom heen collated into a workable form, 
i . e . ,  size and shape o f  fields, relative dose levels etc.  Thus, on the 
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bas,; o f  meetings with the Hurtan Tria i Comnittce it was decided that 
the pathologist must be provided with a simplified "map" that will enable 
him to obtain proper sections uith confidence in the c~urse of per foming 
his usual autopsy procedure. 
be prepared by the radiatfon therapist and physicists during or at the 
conclusion of the patient's therapy. 

It is clear that t h i s  document can only 

The accompanying form includes an extremely simpllfied summary of therapy 
details together with fafrly specific suggestions for tissue sampling. 
h s e  suggestions are broken down into four categories as explained: 
1) 
from the perimeter of the tumor; 3) 
the treated volume; 81ocks from tissues or organs inttrccpting radia- 
tfon but external to the treatment field per se. A set of lettered labels 
js available Corresponding to Individual tissue sites in the lettered 
c o l m  as identified by the rcdiation therapist. The center of the form 
has been left blank f o r  line drwings by the therapists. These drawings 
might indicate external landmarks such as t a t toos  or represent Internal 
cross sections to include metal clips etc. (Initially we attempted to 
construct anatomically precise horizontal line drawings for each tumor 
included In the pi meson protocols but believe there is too mucb indivi- 
dual patient varfabflity with regard to tumor s i z c ,  configuration and 
orientation of treatment fields t o  nake this practical.) 

Several blocks from the epicenter of the treated tumor; 2) Blocks 
Blocks f r o m  organs situated within 

4 )  

Please be assured that we will share any infonation generated by these 
studies as they pertain to this patient or t o  the effects of pi mesons 
on tissues in the most general sense. As in the case of the radiation 
therapists, there arc pathologists from many institutfons involved and 
We sincerely wish this to be a mutually informative effort with wide 
di ssemination o f  information and f i ndf ngs. 

i 
1 
i 
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PAT1 E N f  5 M E  : 
SUMMARY OF THEQAPY: Total Dose Date Completed adjuvant  Chernathetzpyq 

High LET 
Low LET 
Other 

RAD I AT I Ot4 THERAP I ST : 
PHY SIC1 ST : 

TC 
fP 

A 

8 

C 

0 
E 
F 
G 
H 

BLOCKS 
{Tumor, Central Treatment A r d  
(Tumor, Peripheral 

OTHER SITE 

Treatment Area) 

ESTIMATED DOSE 

A 
B 

C 

0 

E 

F 
G 

H 
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PATIENT CONSEMT FORM FCZ 

RADIATION TREATMENT OF RECTAL CANCER* 

c 

ADDRESS : 

HOSPITALKLI N C  : 

HOSPfTAL/CtINIC 1 .D. NUMBER: 

I. I,. , agree to take part in a research 
Name o f  Patient 

study to test the use of radiation to treat cancer of the rectum. 
Or. Morton M. Kligerman, Or. , and doctars 
they have chosen will do this .study. Persons helping them w i l l  be super- 
vfsed by a doctor at all tlines while treatment f s  being given. 

The treatment to be given to ne has been described to me by 
Or. . It is as follows: 

2. 

a. 

b. 

C. 

d. 

e. 

f .  

I might receive x-ray or cobalt treatments to my abdomen and pelvis 
(from the top o f  my stomach to the top o f  my legs). These treatyents 
might be gfven to me at the 

I might receive negative pi meson (pion) treatments to my abdomen and 
pelvis (from the top o f  my stomach to the top o f  my legs). 
treatments might be given to me at the Los A l m s  Meson Physics Facility, 
Los Almas, N e w  Mexico. 

If I agree t o  take part fn the study, I must agree to go to 
Albuquerque and Loo A l m s ,  New Mexico, for tests so that my doctors 
can plan the best possible treatment far me. 

If I am chosen for pion treatment, 1 must agree to stay the needed 
time (about t ight  weeks) fn  LQS A l m s  for treatment. 

I must agree to return to the University o f  New Mexico Cancer 
Research and Treatment Canter in Albuquerque for  needed follow-up 
exams, i f  I am chosen for pion treatment. 

(Name of Institution) 

These 

I understand that I will be chosen by chance for either x-ray, cobalt 
or pion treatment, and that my doctors cannot tell me ahead of time 
which treatment I will be chosen to receive. 

-ample Consent Fonn submitted by the Study Chairman. 
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3. 

4. 

5.  

6. 

7. 

8. 

9. 

C3NSE?IT FORM 
PaSe 2 

. .  

Dr. 
well after  these r a d i a t i o n  treatments. 
to me are: 

has t o l d  me tha t  I might n o t  f e e ?  
Some of  the th ings t h a t  mignt  nep$e 

a. 
b .  
C. 

d.  
e. 
f. 
9- 

h. 

f .  

J -  
k. 

1. 

I might lose my appet i tg .  
1 might have d l a r r h c a  o r  cons t ipa t ion .  
I might have pain when I pass  water or need t o  pass water more o f t e n .  
f h f s  i s  usually temporary. 
My s k i n  might get -ed and peal i n  the t reatment  ares. 
I might l o s e  halr i n  the t rea tment  area.  
I might g e t  pafn or swellfng i n  the treatment  area.  
The nunber of my blood cel ls  m i g h t  be less. 
f o r  me t o  g e t  a disease caused by germs, b u t  my blood will b2 t e s t e d  
o f t e n  LO t ha t  any problems can be t r e a t e d  quickly.  
I might g e t  a narrowing i n  my stomach o r  i n t e s t i n e  (bowel) o r  even a 
hole (no t  expected), but this CM usua l ly  be helped by an operat ion.  
I mfgM have wedmess in  my l e g s  o r  lose the i tbi l i ty  t o  move them, 
although this is not expected t o  happen. 
If I am a man, I might not  be able  t o  have sex o r  t o  f a t h e r  children. 
If I am a m a n  who s t i l l  has monthly per iods,  my menstrual 
f l ow w f l l  probably stop and I w i l l  probably not be aDle t o  
have children. 
If I am a woman, I may have a discharge from my vagina. 

T h f s  i s  usual ly  temporary. 

This could make i t  easier 

c Or. 
study might do f o r  me and f o r  o t h e r  people. 
which kind of r a d f a t i o n  is better i n  t r e a t i n g  r e c t a l  cancer.  

h a s  t o l d  me about the good t h i n g s  t h i s  research 
I t  will he lp  t o  f i n d  a u t  

Dr. has t o l d  me about o t h e r  t reatments  f o r  me. 

a. 
b.  Drugs alone. 

X-ray or c o b a l t  t reatment  and drugs. 

Dr. 
t r ea tmen t .  

wi l l  answer any quest ions I have d u r i n g  the 

I know that the treatment could harm me. No one has safd t h a t  i t  wouldn't.  
I CM stop treatment a t  any time I want to .  

Dr. is in  charge of my treatment .  He can 
change the t m a t m n t  a t  any time, or s t o p  it .  

If my body Is In ju red  by the r e sea rch  t reatment ,  more than o r  d f f -  
f e r e n t  from t h a t  explained above, I understand t h a t  any emergencj 
medical care I need wfll be gfven t o  me a t  no c o s t ,  bu t  I wi l l  
not  be pa id  any money. 
after t h e  anergency t r ea tmen t  f s  finished. 

Payment for medical c o s t =  :#-ill not  cont inue 
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. .  

CONSENT FORM 
?age 3 

10. I understand t h h t  by s i g n i n g  t h i s  paper I am not g i v i n  up my legal 

have been t r e a t e d  carelessly. For fnfonnatfon, w r l t e  or call t h e  
r i g h t s .  S t a t e  laws exist whtch may help pcoprwho th 4 nk they 

:::c:an8E. n t  O l v i s i o n ,  Roan 24, Lmy h i l d f n g ,  Santa Fe, New 

Date: Ti,*: Place: 

Signed: Witness: 
Name of P atient 

Witness : 
Parent or Guardlan When Indicated 

Original  : Patient Chart 
cc: P a t i e n t  

RTOG Headquart brt 
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