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RADIATION THERAPY ONCOLOGY GRQUP
RTOG 78-23
Pl MESON RADIOTHERAPY OF
CARCINOMA OF THE JRAL CAVITY
(EXCLUDING LIP) AND PHARYNX
SCHEMA
Stratify R
Region A Conventianal treaiment
Oral Cavity N Photons only
Orapharynx 0 Photansb combined
Nasopharynx 0 with surgery
{ Hypapharynx "
- I
Stage |2
I £ Pian Radiotherapy®
v _—

a. 6600 rad/6k-7% wk to 7500 rad/7%-9 wk.
b. 5000 rad 5-6 wk preoperative {except nasepharynx).

c. Minimum of 3300 peak pion rad at a minimum of 85 peak pion

rad/day. The minimm dose !s approximately 2 cm peripheral
to tha 95X isodose line.
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1.0 INTRODUCTION
1.1 Definition of the Prgblem.

It

“..ﬁi-\

Patients pressnting with mucosal (squamous) carcincmas of

the head and neck region form a therapeutic challenge. These
patients frequently present with advanced tumors in an incperable
state due to extensive primarias or advanced 1ymph noce matastases,
or both. Several studias have reported overall survival rates
varying from 7 to 45% in Stage III and IV (T3 and T4) carcinomas

of the oral cavity and oropharyx. In patients presenting

with clinically palpable cervical iymph nodss, the five-ymar
survival is approximately ane-third that of patients without
palpable nodes, evan when adjusted for T-Stage.

Treatment failure for oral cavity cancer is frequent in higher
stages of the disease. Mowaever, failures are generally due

to locally and regionally recurrent cancer. This site, therefore,
is a favorabls one for evaluating the possible beneficial

effects of pion radiation therapy. Table I emphasizes the
relationship of failure rate to stage, as derived from data
presented by Chu and Fletchar in 1973 (1). Strictly comparable
data for lesions of the Tower gingivae and buccal mucosa are

not avaflable. However, the data {2) of Table 2 are indicative
of the problem of local control in thesa sites,

Five-year survival data (3} ¢ollected in an AJC field trial

of 1,570 patient recards (Table 3} {ljustrate a marked difference
in prognosis for cases categarized as Stage III and IV, compared
with Stage I and II (according to 1968 staging criteria).

COPIED FOR
HSPT

00133268.005

1088331



faenst ~—
_ {1) 42431914 pue nyj :33Jnog
1UDMDA LAY} duoq Ja 40Ny DALSSPH i
S34n1IN475 _w__:E:ou.Sw_m:_uu::_ AO/pUe S43JAWLIUID b < £L
(soanjonays Guypunoaans uojseau} ou) SJ42JEL I 2 2L
| J912MR(p SAIIMIUID Z > 14 :bugbe3s S1¥ds
%6 {%0) 61/0 (x001) ¥/v (x0s) ¥/2  (x18) OV/ET {x6¢) ¥2/61 bl
%05 (x62) YU/U1 (%11) 81/2 (xa1) L1/ (x9t) 52/6 {x£2) 09/%1 £t
%5°9 {xp¥) 6/¥ {xs) o2/t (x6) ve/e  (x22) £/S (%5°11) LL/6 2l -
¥
w/0 (%01} /1 (%0) 8/0 (x¢) 1/t {%0) OV/0 {x2) 6%/1 n 40 Joo| 4
%0°09 {301} 02/2 (x9) 6/¢9 (x20) o/y  (%9) S1/01 (x9) ot/o2 W
w-ze (%e2) L2/9 (x9€) 6€/p1 (xor) ov/e  {(%6S) L1/01 (x1¢) 99/92 £l
wzr  {%62Z) L1/ (%11} 9t/¥ (¥91) 5576 (%¥) 6/¥ (%1) 00¥/L1 Al
: anbuo) £/2
%5°S CARAYAL {x0} ¥/0 (%9) 8v/t --- {s2's) 28/t 1 Ja}Jajuy
(sseak 2} uoyjeipedd] sjudtind
kaabarg Aq Le11418493u] Ao A|uQ 40_ A0y
aanjied palieAies pue {ouaapqg uoj e ipead] uo| e prdd] samiied
IR sjudlied pavjqwo) L eRssau) lewang 40 Loqiny yabeis IS

(6967 42999230 - BY6] KJenuep) uofsaty A.reu

pid (043003 0} danjied

‘1 2iqel

COPIED FOR

00133266.008

HSPT

108683312



Table 2.

Fatlure to Control Primary Lasions of Buccal

Mucosa and Lower Gum with Radical Radiatien (3YR F/U)

1066333

Number of Stage*
Site Patients Tl T2 13
Lower
Gingiva 14 a/4 0/5 3/5
Ho
Surgical
Salvage
Buccal
Mucosa 21 Q/7 a/5 0/9
*CRTS Staging: Tl < 3 centimeters diameter
T2 3-5 centimeters {minimal extant to adjacent
structuras)
- 13 > § cantimaters
f4 Massive invasion or bone infiltration
Sourca: Fletcher, MacComb, and Braun (2)
3 OR
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Table 3. Five-Year Survival, by Stage, cf
1570 Patients with Carcinoma of the Oral Cavity

Buccal Mucosa

NO N1 N2 N3

Stage 1 72% 5/8 ——— .-

T2 Stage 2 61% 9/25% - _—

T3 8/15* 5/17 0/3 0/8
Stage 3 = 42% " Stage 4 « 0%

Floer of Meuth

NO N N2 N3
T2 Stage 1 21/31 sax 2/2 0/1 0/5
J2 Stage 2 21/29 70% 12/23 1/% 2/8
T3 4/9 5/12 0/4 0/10
tage 3 = SQO% Stage &4 = 9%

Anterior 2/3 Tongus

NO Nl N2 N3
Tl Staga 1 90% 1/4 ——- ——
T2 Stage 2 | 64% 6/21 0/1 0/3
3 8/15 1/7 0/6 1/17
Stage 3 = 34% Stage 4 = 65X

Pesterior 1/3 Tongue

NO NL N2 N3
Tl Stage 1 4/8 0/5 0/4
TZ Stage 2 15/34 44% 7/15 3713 | 1/10
T3 2/15 4/26 0/8 2/21
Stage 3 = 26% ' Stage & = 7%
“ Numbar of patients living five years :
ctal numbar of patients in group
Source:  AJC 1968 (3) 4 COPIED FOR
HSPT
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Tabie 2 (centinued)
Soft Palate
NO N1 NE N3
T1 Stage 1 73% 2/6 Q/2 /1
T2 Stage 2 48% 5/8 0/2 0/2
T3 3/27* Q/9 0/4 0/9
Stage 3 = 32%
Hard Palate
N0 N1l N2 N3
Tl Stage 1 14/15 3% - -- -
T2 Stage 2 10/25 40% 1/3 - 0/4
3 $/22 112 1/3 0/5
Stage 3 » 1% Stage 4 = 8%
{ Lower Alvsgiar Ridge
HO N1 N2 N3
71 Stage 1 64% 5/7 0/1 0/3
T2 Stage 2 _49% 6/12 e 2/7
13 2/18 8/18 0/6 113
Stage 3 = 37% Stage 3 = 10%
.
Ugégr Alveolar Ridge
RO Nl [ ¥4 N3
T1 Stage ] _8/13 173 -~ -
T2 Stage 2 18/28 64% | 3/6 - -~
T3 9/24 2/9 -- i/4
Stage 3 = 36% Stage 4 = 1/4
r
- *Nymber of oatients living five years
ctal number of patients in group
Source:  AJC 1968 (3) 5 COPIED FOR
HSPT
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Similar data and comments are appropriate in the consideration
of advanced (T3-T4) cancer sitas within the oropharynx. Table
4 summarizes data from several RTOS studies relevant to stage,
local control, and median survival,

Table 4. Reported Parameters for RTUG Head and Neck Studies

% with Control Median

% with T3 & Td Clinfcally at Survival

Site Lesions Positive Nodes 1 yr. (%) (mes.}
Oropharynx 70-85 6880 55 (T3) 18
33 (T4) 10
“Tonsillar Fossa 88 75 59 (T3) 26
37 (T4) 6
Base of Tongua 89 74 45 (T3) 15
18 (T4} 11

106865

Advanced carcinomas of the nasopharynx (bone destruction, cranial
nerve involvement) have unacceptably high failure rates with
only a few patients, in most series, reported with control

of primary (4,5).

Carcinomas {nvolving the hypopharynx may spread to favolve

other structures, such as the larynx (particularly through

the laryngeal ventricle, infiitrating the trus and false vocal
cords), the Jateral wing of the thyroid cartilage, or the inter-
nal carotid artery, or may produce an external tumefactfon.

Lymphatic metastases, which are very frequent, are routed thfough
channels existing from the thyrohyoid membrane to the jugulodia-

gastric, jugulocarotid, or fugulo-omohyoid noages.
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1.2

The incidence of clinically recognized distant blood-borne
metastases would be much higher {f local contral was hetter
and iong-term survival more freguent. About one-half of those
patients enjoying local tumor control eventually {within three
to seven years) suffer distant metastases.

Local contrel of tumor and consaquent lang-term, tumor-free
survival vary with tumor extent. Inasmuch as more than two-
third of these patients have Stage IIl or IV disease at the
time of diagnosis (6), the overall tumor-free survival is low -
15 to 30 percent (6,7). However, survival of those few patients
with Stages I and II tumors may be relatively good {50 to 70
percent, according to the same sources).

Ratignale for Pion Radigtherapy.

The rationale for pion radiotherapy 15 primarily related to

two factors: (1) a2 different biological response in the stopping
ragion of the pion baam from that ceen in conventional radiation,
and (2} the capability for localizing this differential response
within the target volume, Targely sparing normal surrounding
tissue.

With high-1inesar-energy-transfer (high-LET)} radiation (for
example, neutrons, pions, and heavy ions), there is increasad
irreparable damage of critical molecules (1.e., double-strand
breaks in DNA), as compared to the type of damage caused by
tow-LET radiation (e.g., x-rays, gamma rays of cobalt, electrons,
and protons). In addition, cells exposed to lew-LcT radiation
exhibit up to three times more resistance to injury if they

are not well oxygenated. Thus, hypoxic cells, large numbers

of which are usualiy present in tumors, are less sensitive

to damage than are well oxygenated cells of the tumor and the
surrounding normal tissue. The dense fonization of high-LET
radiation overcomes the protactive effact of hypoxta, killing
those cells 2Imost as affectively as well-oxygenated cells.
Further, cells are more resistant to lew-LET radiation in certain
pha-.s of the cell cycle than in others. High-LET radiation

reduces differences in callular sensitivity due to cell cycle
variations.
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Heavy charged particles, such as plons and heavy ians, distributsz
their dose with a Bragg peak, a region of intense radiation
which can be locatad in the tumor volume. In contrast, neutrans,
which have no charge, deposit dose in tissue exponentially,
similarly to dose sbsorption of the gamma rays of cabalt.

Pions have the advantages of both high-LET and low-LET radiation,
because they deposit low-LET radiation as they pass through
tissue {(plateau region), but produce a high-LET ¢component in
the stopping (tumor) region. Due to their negative charge,

the stopping plons are absorbed by the positively charged nuclef
of oxygen, carbon, and nitrogen atems. This excass energy
makes the nuclei unstabla and they disintegrate, producing
neutrons, protons, deuterons, tritons, alpha particles, and
heavy fons. These events increase the total dose in the pion
stopping region and alter the bioclogical effectiveness of the
dose in that region because of the dense ionization produced
mafnly by the alpha particles, heavy ions and neutrens.

Results to date of Phase I-II studiss of pion radictherapy,

being conducted at the Los Alamas Masan Physics Facility (LAMPF),
by the University cf New Mexico Cancer Research and Treatment
Center, suggest therapeutic advantages in the treatment of

many advanced solfd tumors with pion radiotherapy. Patients
with primary and metastatic tumors of the skin, head and neck,
lung, abdomen and pelvis have been irradiated with picons to
assess tolerance of normal tissues and tumor response. Early
studies with metastatic tumor nodules in the skin established

a relative biological effectiveness (RBE) of 1.42 for piaens,

as compared to 100 kYP x-rays, for acute skin injury (8).
Subsequently, analysis of time to regrowth of 16 nodules (primary
breast) in one patient participating in that study who could

be followed for 346 days suggested the possibility of therapeutic
gain of 37% for plons versus x-rays {9).
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An analysis of 52 avaluable tumors in 20 patients {including
those 1n the skin metastasas series} treatad with pions only

and foliowed for 3 to 22 months showed 42 tumors complately
ragrassad, 3 tumors partially regressed, and 7 tumors did not
respond, although 5 of the 7 showed no growth for 10 months

(10}. A more recent reoort on 40 patients treated far large
desp-seated Jesions, all of whom were followed for 6 to 15
manths, showed that pion radiotherapy was well tolerated at
doses ranging from 1000 to 4600 peak pion rad, delivered generally
in five fractions per week with daily fractfon si2es of 110

to 140 peak pion rad maximum. Complate regressions occurred

in approximately half those patients treated with pions alone

at maximum dosaes of mara than 2700 peak pion rad. No complete
regressions cccurred in patients treatad with pions a2lone at
doses under 2700 psak pion rad. Conventfonal radiation and/or
surgary was well tolerated by those patients requiring thoss
treatments after pion radiotherapy. Reactions in the normal
tissuss within the platsau and the peak regions have been relatively
mild, compared to those which would be expectad with conventional
radiation for similar tumor rasponse. No patient receiving
treatment to head and neck fields has exhibited any serious

untoward reaction over observation times rangfng up to 26 months
(11).

It is estimated that some 60,000 parsons die in the United
Statas sach year because of lack of tumor control at the primary
site. Plons are being testad on those types of large tumors
which are not well managed by any other treatment or combination
of trsatments, to attempt to improve the survival in this group
of patients. In addition, any large reductfon in the bedy's
total burden of tumor cells improves the chances for cure by
conventional techniques {surgery, radiotherapy, and chemotharapy,
glone or in combination}. Thus, potentially additional patients
can be helped by pion radiotharapy if thefr large tumor masses
can ba gliminated or significantly reduced.

Considering the modest l-year tumor control rates for Stage
III and IV cancers of the oral cavity and pharynx, controlled
clinical trials using pi mesons seem warranted.

9 COPIED FOR
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2.0 QBJECTIVES

In patienrts with Stage III or 1V sguamous cell carcinoma of the

oral cavity and pharynx:

2.1 To determina 1f local tumor control of the primary is improved
using pien radiotherapy compared to canventional treatment.

2.2 To determine the incidence of distant metastases as related
to the various forms of trsatment.

2.3 To determine 1f patient survival is improved using pion radio~
therapy compared to conventional treatment.

2.4 To determine the morbidity of radiotherapy.

2.5 To assess the complications of therapy.

2.6 To assess the quality of survival relatad to the varfous forms
aof treaztment.

3.0 PATIENT SELECTION {ELIGIBILITY)
3.1 Eligibility Criteria.

3.1.1 Previously untreated, Stage III or [V {AJC-see Appendix
!} squamous cel) carcinoma of the oral cavity (except
1ip} or orobharynx, nasopharynx or hypepharynx.

3.1.2 Biopsy proven squamous cell carcinoma.

3.1.3 Patients with tumors originating in the following
reglions and sites:

Region  Site
Oral Cavity - Oral Tongue

Flaor of Mauth
Buccal Mugosa
Lower Gingiva
Upper Gingiva
Retromolar Gingiva
Hard Palate

Oropharynx Fauctfal Arch

Tonsi1lar Fossz and
Tons{1

Base of Tongue
(Glassoepiglottic
and Pharyngoepiglottic
folds)

10
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3.1.4
3.1.5

3.1.6

3.1.7

3.103

3.1.9

Pharyngeal Wall
{Lateral and Posterior Wall
Postarior Tonsillar Pillar)

Nasopharynx Posterior Superior Wall (Vault)
Laters] Wall

Hypopharynx Pyriform Sinus

Postcricord Area

Posterior Hypopharyngeal Wall
Tunor must be AJC Stage IlI or IV (see Appendix 1).
Karnofsky performance status ) 60 (see Appendix
11}. Able to travel to and be treated at Las Alamos
if randomized to pion radiotherapy.
Patients with previous malignancies who have been
disease free for more than eight years or for atf
least three years for primary skin cancer (excluding
melanoma and carcinoma of the lip).
Agreemant of the patient's physician to the condi{tions
of the protocol [including diagnostic studies and
treatment randcmizations) and to relinguish manage-
ment of the patisnt's treatment to the study team.
Completion of the required investigational cansant
form.

Patient must not be <18 or > 75 years of age.

3.2 Ineligibility Criteria.

3.2.1
3.2.2
3.2.3
3.2.4

3.2.5

108834l

AJC Stage [ or Il carcinoma (see Appendix I).
Carcinoma of the 1ip.

Yerrucous carcinoma or histology ather than squamous
cell carcinoma.

Evidence of distant matastases (beyond the cervical
1ymph nodss).

Pravious definitive therapy of the primary tumor
and regional adenopathy, including prior definitive
radiation therapy or potentially curative surgigal
procedures, Excision of a tumor-bearing node is
not considerad therapy.

11
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3.2.6

3.2.7

3.2.8

3.2.8

3.2.10

Previous chemotherapy, which, in the apinion of the
study team, might compromise treatment or evaluation.
Previcus radiotherapy to areas overlapping the pro-
Jjected treatment portals.

Active, uncontrollable infection in the area of con-
tempiated irradiation.

Medical, psychoiogfcal or other contraindication

to the contempliated diagnostic or therapeutic measures
and their evaluation, or to long term follow-up.
Evidenca of a sacond mal fgnancy, other than skin
cancer. (For patients with second malignancies other
than skin cancer, the disease-free interval must
exceed sight years. For patients with skin cancer,
the diseasa must have been under contrsl for at least
three years. Skin cancer, for the purpases of this
study, does not includs melanoma or cancer of the
1ip.}

4.0 PRETREATMENMT EVALUATION
Consistent with good medical practice, the following will be performed
on initial evaluation prior to admitting the patient to the study. Results
of the evaluation will be used to determine patient eligibiiity for the
study and in management of his treatment regimen.
4.1 Medical History.

4.1.1
§.1.2
4.1.3
§.1.4

4.1.5
4.1.6
4.1.7
4.1.8
4.1.9

1088342

Age.

Sax.

Race.

Date aof onset of symptoms {month and year in which
the patient first noticed definite symptoms or signs
which are later expiained by the disezse).

Date {month and year) of definite diagnosis of disease,
Description of symptams. '
Qther il1lnesses.

Medications currently used.

Previous therapy (if any).

12
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4.2 Physical Examination.
g.2.1 Height.

4.2.2 Weight.

4,2.3 Tenparature.

§.2.4 Performance Status (Karnofsky function assessient).

4.2.5 Orawing of primary tumor and regfonal adenopathy
{with cantimetar dimensions); also, photographs,
1f possible.

4.3 Routine Laboratory Tests.

4,3.1 Camplate blood count including white count, differential
and platelets.

4,3.2 Urinalysis.

4.3.3 Blood chemistries including serum alkaline phesphatase,
SGOT, total protein, and atbumin.
o 4.3.4 Immune reactivity tests, when possible {optional).
5% 4.3.5  Others, as indicated by the individual patient's
) congition.
6.4 Routine Imaging Procadures.
4,41 Chest x-ray (postarior-anterior and lateral).
§.4.2 Others, as indicated (e.g., bone scan or x-rays of

mandible and maxiila, {f bone tnvolvement is suspected).

4.4.3 CT scans if available; if nat, this will be performed
at the Study Center.

4.5 Qptional Studtes.

4.5.1 Cardiopulmonary assessment, if fndicatsd, to tolerate
7000 feet altitude of Los Alamos.

4,5.2 Other studies as indicated, particularly to rule
out distant metastasis.

4.6 Staging Procedures.
4.6.1 Biopsy of primary tumor.

4.5.2 Random biopsies of oral mucosa if field cancerization
{s suspacted; map area. .
13
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5.0 ADMISSION TO_STUDY AND RANDOMIZATION
Patients will be admitted zc the study only after the pretreatment
evaluation is completed and the eligibility critarfa are met. Copies
of al) necessary forms will be forwarded to RTOG Headgquarters.
5.1 A1l therapy will be scheduled through the Cancer Research

and Treatment Centar in Albuguergue. It is planned to have

all patiants receive radiotherapy planning CT scans and localiza-

tion in Los Alames even if randomized to conventional treatment

at the referring institution. Ophthalmologic examination to
assess lens opacity will be performed upcn admission to the
study. The following steps must be completed:

g.1.1 ldentification and registration (see 5.1.2) of all
patients entéring the participating institution
with a diagnosis of carcinoma of the oral cavity
ar pharynx, _

5.1.2 Completion of RTOG initial registry form. (Patients
who are determined by their physician as inaligible
will be eliminatad at this point. The RTOG initial
registry form must list the reason{s) for ineligipiiity
and be forwarded to RTOG Headguarters for use in
population control).

5.1.3 Pretreatment evaluation.

5.1.4 Completion of the study antrance form (patient's name
and address, referring institution, referring physician,
etc. }.

- 5.,1.8 Completion of patient consent form,

5.1.6 Notification of Dr. Kligerman (preferred 505/277-
3539 or 505/687-7392 in Los Alamas) or his designee
for randomization of potentialily eligible patients
who have agreed to participate fn the study.

14
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5.2 When 2 patjent has been fully evaiusted and dstermined eligible
and the forms completed as speciffed in 5.1, Or. Xligerman
or his designae at the pion facility will complete and submit
the on study form and will phone RTOG Headquartars and ralats
the following information:
5.2.1 Protocol Name.
5.2.2 Satiant Name.
5.2.3 Referring institution and physician.
5.2.4 Tumor region - oral cavity, oropharynx, nasopharynx or

hypopharynx (specify exact site}.

5.2.5 T and N Stage.
A project case number and treatment will be assigned by RTOG
Headquarters of either:

a] Conventional therapy at the referring institution
consisting of radiotherapy alone or radiotherapy
combined with surgery, or

b} Pion radiotherapy at Los Alamos. These will be con-
firmed by mail te Dr. Kligerman and the raferring
phys ician.

6.0 TREATMENT DETAILS :
Dental care should be completed {ses Appandix [Il). If any teeth
have been extracted, 2 minimum delay of two weeks from the day of
extraction will slapse before baginning radiotherapy.
6.1 Conventionaj Radigtharapy.

5.1.1 Doses. Tumor doses will be axpressed in rad calculated
at the central ixis of the field in the midplane
between the two opposing fields, when these are em-
ployed, or at the intersaction of the cantral axis
of the beams when altarnate techniques are used.

If 2 single anterior lower neck field is used, the
dose will be expressad at a 3 cm depth. The minimam
dose to the tumor when radiation alone {s given will
be 6600 rad in &4 to 7% weeks while the maximum tumor
dose ta the boosted volume will not exceed 7500 rad
in 7% - 9 weeks. When radiation is ~r~mbined with
surgery the precperative radiation dose will be 5000
rad in 5-6 weeks. The dose across the farget volume
should not vary more than * 10% from these levels.

15
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6.1.2

6.1.3

§.1.4

1086340

Fractionation. Five fractions per wesk of 170 to

200 rad each will be employed. The total time will
be &4 to 7% wasks (7} - 9 weeks if a boost is added).
A continucus course should be maintained if at all
possible, but if the radiation reaction reguires

an interruption of therapy, a maximum lé-day single
rest wiil be permittad. This time will be added

to the overall time specified in §.1.1.

Portals. A combinmation of lateral opposing fields,
anterior and lateral wedged fields, or several fields
will be used for the primary tumor at the discretion
of the investigator In the case. Whenever possible

a2 single anterfior A-P field with a mid-1ine block
wi{ll be used tc treat the neck below the fields far
the primary tumor. This lower neck field should

abut the primary field at the skin, The primary
tumor fields will encompass the known ar suspectad
disease with a minimum margin of 1 ¢m around the
tumor. At the neck Tevel these fields will extand
posterforly at least to the lavel of the most postarior
aspect of the mastoid prominence even in the absence
of palpable ncdes.

Technical Factors. Irradiatfon will be given with
cobalt teletherapy or supervcltage eneryy equipment
(4 MeV or greater). Electron beam may be used as

a boost. The treatment distance will be 75 cm or
more to the skin for 550 tachnigues or 30 cm to the
isocenter for SAD techniques. The patient may be
treated sitting up, lying on the side, or in the
supine position. The head should be resting on &
head-halder, immobilized with whatever system is
available. The beam should be shaped with blocks

to avoid unnscessary irradiation of normal structures
like the larynx, spinal cord, etc. Whenever possible,
cobalt teletherapy units should employ beam penumbra
trimmers,

16
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6.1.5

6.1.6

1088341

Field Reduction. After a dose of 4500 to 5000 rad
has bean delivered, the therapist must redyce the
field size by biocking parts of it or by reducing
the entire field {see 6.1.6.1}. After 4600 rad midplane,
central doss, the spinal cord must be protacted by
field reduction or blocking.
Trsatment Follewing 5000 Rad. After an uninterrupted
dose {or interrupted as fn 6.1.2) of 5000 rad has
bsen adninistered, the case may be ra-evalusted for
continued radiotherapy or a surgical resection, except'
for nasopharynx primaries, which should be treated
without consideration of surgery.
6.1.6.1 Continued Radiotherapy.. Additicnal frragia-
tion will be delivered to the primary and
palpable nodes: 1500-2500 rad additional
{maximum tota! tumaor dose 7500 rad) from
external radiation in 1% to 3 weeks, treating
§ days per week; or 3000 rad in 3-4 days
@ - {maximum total tumor dose 80CQ rad) from
an interstitial implant. The calgylated
dose from an implant will be expressad
at the periphery of the bogsted volume
or as the minimum iscdose which encompasses
the tumor volume; or electron beam, Z00C-
3000 rad in 2 to 4 weaks (maximum total
tumor dose 8000 rad).
6.1.5.2 Surgery - If Resectable After Prepoperative
Radictherapy. The surgical procedyre must
be performed within 3 to 5 weeks following
campletion of radfation therapy. Surgery
witl consist of radical excision of the
primary lesion with or without neck dissection.
Immed{ate complication of surgery will
be assessed.

17
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6.1.7

6.1.8

6.1.9

t088348

Trestment of Nodes. Treatment of nodes will be according
to institutional policy, except that prophylactic
frradiation of clinically negative neck nodas is
mandatery. The following treatments are included

as preferred guidelines. Neck dfssection is net

recomnendad in patiants in which the primary is not

cantrolled. Neck dissection, if performed, will

be radical, modiffed radical or limited neck dissection.

NG - 5000 rad to neck alene.

KL -  If node 1s absent after 3000 rad, gfve boost
up to 1500-2000 rad, if residual Nl - perform
neck dissection.

N2 ALB - Perform neck dissecticn if primary is controlled
by radiation or if primary is resectable.
with radiation.

N3A -  Perform neck dissection {f node Decomes mobile
after radiation and primary fs controlled
by radiation or if primary is resectable.

N38 _ -~ . Bilateral neck dissection if primary is contrcllied
by radiatien or {f primary is resectable

. after radiation.

Neck dissections should not be performed in cases

of nasopharynx primaries, except in treatment of

persistent nodes,

Treatment Planning. Localizing films of each field

will be taken and sant to the RTOG Office in the

first weak of therapy together with a copy of the

treatment plan. [Isodose distributions will be submitted
to RTOG Headguartars with the Radiotherapy Form at
the completion of radiotherapy.

- Dos imetry Monitoring. The Radiological Physics Canter

in Houston will conduct field surveys to verify the
accuracy of dosimetry at each participating {nstitution.

18
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§.2 Pion Therapy. :
The tumor dose will be 3300 minimum peak pion rad at a distance

at least 2 cm from the gross tumor margin and which will be

2 cn from the 95% isodosa line. The minimum dose prescribed
js the minimum dose to the target volume, which includes the
Tocal lymphatic soread in those instances where sych Tymphatic
spread is contiguous with or near the gross tumor volume,

The minimom dose may have to be reduced if the treatment plan
indicates that a critical structure {such as spinal cord) will
receive a dose which exceeds fts tolerance. The limit for
spinal cord treated to partia) thicknass is 2000 peak pian rad,
and for spinal cord treatsd to full thicknsss 1s 1750 peak

piocn rad. If 75% or mora of the larynx is in the target volume,

the larynx will be blocked after it has recaived 2 maximum
of 3000 peak pion rad. The daily minimum tumor dose will be
85 peak pion rad. Spiit course treatment may be needed to
conform to accalerator operating schadulas,

Traatmant of nodes will follow the same guidalines as defined
under 6.1.7 above. Involved nodus may or may not be treated
with pesk piaons, depanding on tha decision of the radiation
therapist as to whetier the nodes may be better managed by

pion radiation, convantional methods (radfation therapy, surgery,

and/or implant), or a combination. Involved nodas which 1ie
within the platsau pion field wil] be treated with curative
intent using convanticna)l methods {additive radiation therapy,
surgery, and/or implant). (Biological studies indicate the
RBE in the plateau §s 1.0.) If conventional radiation is used,
the type of radiation will be electrons, unless the structurss
are too thick, in which case superveltage x-rays or cobalt-

50 telatherapy may be used. The conventional radiation will
be directed to avoid overlapping the primary pion-treatad site.

13
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1, for whatever reason, the full prescribed dose of pion radio-
therapy cannet be delivered, additive conventional radiation
may be deliverad tc the primary field, to 2 dose lavel to be
determined on an individua)l patient basis. Patients who raceive
such additive conventional therapy 0 the primary fleld will

be retained on study, but will be stratified separately for
statistical analysis.

7.0 ENDPOINTS.OF STUDY AND REsPONSE CRITERIA
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7.4
7.5
7.6
7.7

7.3.4 No change (NC) - 25% growth to 25% shrinkage of the

product of the perpendicular diametars of the two

jargest dimensions.

7.3.5 Progressive disaase (PD) - Growth of tumor greater
than 25% of the product of the perpandicular diamsters
of the twe largest dimensions.

Responsa of regiéna] node metastasis.

Incidence of distant metastasis.
Incidence of Tocal recurrenca.

Evaluation of acute and lata respansa of normal tissue (Appendix IIL}.

8.0 POST-TREATMENT EVALUATION

Parameters to be recorded at sach follow up evaluation while on

study include:

8.1 Madical history data (see section 4.1), including Karnofsky
Status.
8.2 Physical examination.
8.3 Laboratory tests, as indicated.
£ 8.4 Imaging procedures, as indicated.
8.4.1 Liver function tests or scan.
8.4.2  Bone survey or scan.
8.4.3 Brain Sean.
8.5 Summary of Evaluation Parameters.
Pre~Trsatment At completion At Follow-Up
History and Physical X ' X X
Parformance Status : X X X
C8C, Differantial, Platalets X a
Urinalysis X a
8locd Chamistrias X a
Liver Enzymes X 2
Cardicpulmonary Asssssment a
Cheast x-ray X a
Special Procedure* a 2 2
CT Scan _ X 2 a
Ophthaimologfc Exam b b
Metastatic Surveys {liver, bone, a 3
brain, etc.) -
* As indfcated to evaluate disease (tomograms, endoscopic
) exams, soft tissue or mandible radiagraphs, etc.)
{ . Sa) If clinfcally indicated.
- b) Prior to treatment and yvearly thersafter.
(X} Required, consistent with good medical practice.
COPIED FOR 21
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.0 FOLLOW-UP SCHEDQL
Patients recaiving pion radiotherapy will receive an annual physical

sxamination by a Study Center radiation oncologist at the study
center in Albuquerque or at a regional clinic¢ ¢loser to the patfent's
home. Dsaths of patients treated with either pion radiotherapy
or conventional therapy will be reported. The purpose of follow-
up asssssments is to determine:
9.1 Gross tumor response to treatment.
9.2 Time of distant spread and involved organs and nodes.
9.3 Long-term normal tissue ‘effects of radiotherapy.
9.4 Time and site of local recurrence ({f any) as accurately as
possible. :
9.5 Patiant functional status during surviva?
9.6 Time of survival in years.
5.7 The first day of definitive treatment {s considered Day 1.
Follow-up assessments should be scheduled within two weeks
of the specified times and will be reported: _
9.7.1 Immediately after treatment, then monthly for six
months counting from Day 1.
9.7.2 Every threse months for the next 18 months.
9.7.3 Evary six menths for the next ysar (when patfent
. T survﬁvai time reaches three years after Jay l).
T 9.7.4 . If data analysis warrants, patients will continue
e atva. to be followed at six-month intervals until survival
‘, _-PH '-.'.reachns fiva ylnrs Cafter Day 1.
9.8 If a study patient camnot return to the part1c1pat1ng hospital
: :nhere he was entered in the study, arrangaments will be made
" to have him examined at another hospital or by his private
physician and z report of this examination submitted. The
_following information will be recorded on the follow-up form
at each visit (unless indicated otherwise): :
9.8.1 Brief interim history, to 1nclude the fol]owing inform-
. ation-
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9.8.2
9.8.3
9.8.4
9.8.5

9.8.6

9.3.7

10.0 PATHOLOGY
10.1 Pathology data wiil be derived from:

1088353

10.1.1

9.8.1.1 Xerostomia.
9.8.1.2 Local pain. )
9.8.1.3 Fibrosis in the treated ragion, both primary
and neck,
9.8.1.4 Evidence of soft-tissue necrosis.
$.8,1.5 Evidence of bone necrosts.
9.8.1.6 Ability to eat solid or soft foods, and
to swallow liguids narmally.
9.8.1.7 Recavery c¢f normal speech in the absence
of laryngectomy.
9.8.1.8 Performance status.
9.8.1.9 \Weight,
9.8.1.1C Acute and lats rasponse of normal tissue
(see Appendix IV).
Physical axamination: (same as 4.2),
Performance status (Karnofsky function assessment).
Laberatory tasts, as indicated.
Imaging procedures, as indicated {same as 8.4).
Ophthalmologic exam to assess lans opacity (annually).
Progress toward endpoints {compligatfons, tumor responsa,

-etc.} will be recorded and reported at each follow-

up visit. If a recurrence develops, a biopsy should

be taken and the date of recurrence should be fixed

as closely as possible. Patients receiving plon
radfetherapy will receive an annua) physical axamination
by a Study Center radiation oncolagist at the Study
Center in Albuguergue or at a regfonal clinic closer

to the patient's homa.

Biopsy Specimens. Bicpsy specimens will be examined
by pathologists at the participating institutions

to substantiate the diagnoses. Representative siides
for patients entered onto the study will be forwarded
to RTOG Headguarters for review by the study patholagist.
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Copies of biopsy reports will be submitted to RTOG
Headguarters and the referring and/or follow-up physician,
10.1.2 Surgical Specimens. Any tissue surgically removed
from anatomic sites will be examinad by pathologists
at the participating institutions where the surgery
was parformed; A descripticn of the surgical specimen
and microscopic slides w!ll be forwarded to RTOG
Headquarters for reviaw by the study pathologist.
10.1.3 Autopsiss. Autopsies should be performed on all
study patients by pathologists at the participating
institutigns. The postmortem study should include
a description of irradfated tissues and pattern of
tumor spread (see Appendix V). Autopsy reports
and representative microscopic slides will be forwarded
to ATOG Headquarters for reviaw by the study pathelogist.

11.0 FORMS S _
A copy of each study form must be suhmittnd to RT06 Headquarters.
Data will be recorded on standard forms to be supplied to gach partici-
- pating institution. . The following records will be generated by
the study team and part1c1pat1ng institutions for storage, retrieval,
and analysis: FRRTT _
11.1 RTOG initial registry fcnu (suhnitted for both eligible and
- ineligible patients entering each partfcipating institution)
11.2 On study furm.._:“_ LT e
11.3 Treatmant prlscription.
11.4 Localization films. :
Localization films of each field u111 be taken and sent o
the RTOG office in the first waek of therzpy together with
‘& copy of the treatment plan. .- | S
11.5 Treatment summary form: : .
11.5.1  Radiation therapy administered (type of energy, dafly
. schedule or treatment, maximum dose, complications
- during radiation therapy, & degcription of the lesion
_at the end of treatment, patient's weight at the
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11.5.2

11.5.3

11.5.4

end of treatment, performance at end of treatment,
complications following therapy and their management,
copies of port films and isodose curves, etc.).
Isodose distributions should be attached.

Operative procedurss ang findings, {if applicable
{extent of disease, presenca of metastasasg, type .
and extent of surqery performed, etc.).
Pastoperative data (complicaticns following surgery,
patfent weight at time of discharge, performance

at time of discharge, etc.).

Drugs adninistersd, if any (a description of type
and dose of any drugs administared, duratiecn, and
purposa, including any chamotherapy administered

in the event of lack of tumor contrel).

11.6 Follow-up Assessment Form (see Section 9.0).
11.7 Pathology Forms (ses Section 10.0].
11.8 Summary of Forms Sutmissisn.

Form _ Due
Initial registry Within twe weeks of evaluation
* On study form - Within two weeks of randemi-
Study entrancas form zation

Radiotherapy prascription
Copiss of localization films
Pathology siidas and repart

Treatment summary form

Within two weeks of completion

Copy of radiotherapy racard : of radiotherapy
Copy of boost fields
Isodnse distribution

Follow-up assessmant

Within two weeks of times in 9

Surgery form Within one manth of surgery
Pathology slides and report

Death form

1688355

Within one month of death

25
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11.0 AODITIONAL THERAPY ALLOWED
Therapy fs to be administered as detatled in section 6.0. Subsequent
therapy shall procsed at the discretion of the patient's responsible

physician. [Indications for subsequent therapy and the therapy perfurmed
should be documented in the patient's fo)llow-up records.

12.Q0 STATISTICAL CONSIDERATIONS )
The two main endpoints of this study are local control and survival.
Local control is easier to evaluate in that it requires Tess foll~w-
up {in this disease the majority of treatment faflures will be apparent
by 18 months after treatment) and requirss fewer patfents to detect
improvemants. The following table shows that to be relatively certain
of detecting 40% local cuntrol for pion-irradiation patfents over
a 20% rata for conventionally irradiated patients, a total of
150-180 patients will be needed.

Based on avajlable l{terature and their own eiperience. members

of the Committee on Human Trials of Pion Radiation Tharapy have

determined that a cunulative E.ymar survival rate of approximately
B " 15% is currently sxperienced by patients eligible for this study.

They further felt that an improvement of 100% (or survival of about

30%) should be sought for patfents zssigned to pion radfotherapy.

- The patients in the local control ccmparison will give a somewhat
lower probability of detecting a 30X vs. 15% S-year survival rate
for_tbe pion- and phqtunfirradiated groups.

T SmROBABTUITYOF OETECTING

A Doublfng of " A Doubling of 5-Year Survival Rats

LOCAL CONTROL RATE -~ Average ' SR
Mumber of - - =: - Followslp 3-yr.  A¥r. 5y
Patients/Arm R S S

70 .88 .- - 55% 67% . 74%

.80 oa% - . et rax 82%

90 U . 75 % 88%

100 - 9esx . ax . 8 923
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13.0

The survival caiculations assume a negative exponential distribution
giving rise to log-death-ratas wnich are approximately normally

distributed. For both endpoints, a one-sided 5% test of significance
is used.

PATIENT CONSENT AND PEER JUDGMENT

All institutional, Food and Drug Administration, and Natignal Cancer
Institute regulations raquiring sybmissicn to the institutional

human experimentation committes and the use of procedures for cbtaining
and recording infaormed consent will be followed. A patient may

be ramoved from the study at anmy time if the study is not in the

best interest of the patient. A patient may withdraw voluntarily

from the study at any time, as will be indicated in the consent

form (See Appendix VI).

27
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APPENDTX

STAGING OF CANCER AT HEAD AND NECK SITES

staging. Staging for this protocol is derived from the AJC ¢linical
staging system. The assessment of the axtent of the grimary tumor will
usually be based on inspeaction and palpation of the oral cavity, pharwmx,
and neck. Radiographic studies may be important in assessing bane invasion.
Paipation of the neck {5 necessary to establish clinical suspicion of

the presance or absence of cervical lymph nodes. In ¢linjcal evaiuat1on,
the actual size of & nodal mass should be measursd and allowance made

for intervening soft tissues. It {s recognized that most masses over

3 em in diareter are not single nodes but confluent nodes or tumor in

soft tissues of the neck. Midline nodes are considerad homolateral
nodes. ' ' '

Amerfcan Joinf Committee for Cancer Staging and End Results Reporting (1977)

Oral Cavity _
Buccal mucosa
Lower alveclar ridge
Upper alveolar ridge
. Ratramolar gingiva (Rctrano?ar trigone)
Floor of mouth .
Hard palata . -
--31Anterior tuo-th1rds af-the tangue BT

Primary Tunor (TJ . : R _
TX No avaflable {nformatien on pr1mary tumor T =
TG No evidence of primary tumor '
TIS Carcinoma in situ _
. Greatast diameter of primary tumor less than 2 om
Greatest diameter of primary tumor 2 to 4 om
Greatest diameter of primary tumor more than 4 cm
Massive tumor greater than 4 ¢m in diameter with desp
{nvaston to invalve antrum, pterygoid muscles, root of
tongue, or skin of neck

2ddd
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REGIQN SITE

Nasopharynx - Postarior superior wall (vault)

"a Lateral wall

Oropharynx - Faucial arch including soft palate, uvula, and anterior

tons{litar pillar

- Tonsillar fossa and tonsil

- Base of tongue including glossoepiglottic and pharyngo-
epiglottic folds

- Pharyngeal wall including lateral and posterior walls
and posterfor tonsillar pillar

Hypopharynx -_Pyrﬁform sinus

= Postcricoid area
= Posterior_hypopharyngeal wall

Primary Tumor (T)

TX Tumor that cannot be assessed

™  No evidence of primary tumor

Nasopharynx:

TIS Carcinoma in situ

Tl  Tumor confined to one site of nasopharynx or no tumor visible (positive
biopsy only)

T2 Tumor invaiving two sites (both posterosuperior and lateral walls)

T3  Extenston of tumor into nasal cavity or oropharynx

T4 Tumor invasion of skull or cranial nsrve involvement, or both

3l

-
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Gropharynx:

T15 Carcinoma in situ

TL Tumor 2 cm or less in greatest diameter )

T2  Tumor greater than 2 cm, but not grsater than 4 cm in greatast
diangter

T3 Tumor graatsr than 4 cm in greatest diameter

T4 Massive tumor greater than 4 cm in diameter with invasion of bone,
soft tissues of neck, or root (deep musculature) of tangue

Hypopharynx:

TIS Carcinoma in situ

Tl Tumor confined to the site of origin

T2 Extension of tumor to adjacent regicn or site without fixation
of hemilarynx

T3 Extension of tumor to. adjacent region or site with fixation of
hemilarynx

T4 Massive tumor 1nvad1ng bone or soft tissue of neck

Nodal I[nvolvement (H) o

NX
NG
NL
N2

Nodes cannot be assessed
No clinically positive nodss

- Single clinically positive homolateral node less than 3 em in diametar

Single clinically positive homolateral node 3 ta 6 cm in diameter
cr muitiple clinicalIy positive homolateral nodes, nane cver ]

~om in diameter -

N2a Single c11n1cally pasitive homolateral node 3 o 6 cm in diameter

NZb - Multiple clinically positive homolateral nodes, nane over
6 cm in diametsr :

_ Massive homolateral node{s), bilateral nodes, or contralateral nnde(s)
. N3z Clinically positive homolataral node(s), over 6 cm fin diameter

N3t Bflateral clinically positive nodes (in this situation, each
- -side of the nack should be staged separate1y, that 1s, N3b: M
right, N2a; left, Nl)

N3¢ Contralateral clinically positive node(s) only

Distant Metastasis (M)_'

MX
MO
Ml

Not assessed

No- (known) distant metastasis
Distant metastasis present
Specify
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Specify sites according ta the following notations:

Pulmanary - PUL
Osseous - 0SS
Hepatic - MEP

Brain - BRA
Lyaph Nodes - LYM
Bone Marrow - MAR

Pleura - PLE
Skin - SKI
Eye = EYE
Qther - OTH

STACE GROUPING

Stage I TL NO MO
Stage II T2 NO MO
Stage 11l T3 NO MO
Tl or T2 or T3, N1, MO

Stage IV . T4, NG or N1, MO
: Any T, N2 or N3, MC
Any T, Any N, ML

33
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100
3c

80
70

&Q

50
4Q
30

20

10

APPENDIX 11

KARNOFSKY PERFORMANCE STATUS

Normal; no complaints; no evidence of diseasa.

Able to carry on normal activity; minor signs ar‘symptaws
off diseass.

-Normal agtivity with affort; some sign or symptoms of diseasa,

Cares for self, unable to carry on normal activity ar do active
work.

Regquires occasional assistance, but is able to care for most
personal needs.

Requirss considerable assistance and freguent madfcal care. '
Oisabled; requfres special care and assistance.

Sevarely disabled; hospitalization is indicated, although
death not imminent.

NVery sick; hospftalization necessary; active suppart treatment

Is necassary. -
Maribund; fatal process progressing rapidly.
Dead. '

‘36
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APPENDIX [II

MANAGEMENT OF OENTAL PROBLEMS

IN IRRADIATED PATIENTS®

DENTAL CARE FOR IRRAOIATED PATIENTS

Goals for a dental care program include:

1. To reduce incidence of bone necrosis.
2. To raduce incidence of irradiation caries.
3. To allow proper fitting of dentures following tresatment.

PRETRRADIATION CARE AND PROCEDQURES

The patients may be grouped into 4 groups in accordance with the problems
they present prior to irradiation.

GROUP 1

Includes edentulous patients. They may require surgical removal of any
symptomatic cysts, infected rstained root tips, or alveclar hyperplasis.
Thesa patients require hygiene instruction and precautionary instruction
about trauma with premature use of a2 prosthesis.

GROUP 2

Includes thosa with poor dental hygiene, including those patients whose
taeth are bayond repair by ordinary dental procedurs, those with generali{zed
oral sapsis, thoze with generalized periodontal disease, and those with
chronic pariapical abscesses or granulomas.

Procedures performed on this group include removal of all remaining

teath prior to irradfation with primary closure and surgical preparation

of the alveolar ridges to latarally support a prosthesis. There should

be antfbiotic coverage during the nealing stage and adequate time prior

to the start of radiation therapy. These patients need complete hygiene
ingtruction and precaut{anary instruction about premature use of & prosthesis.

1. Daly, Thomas £.: Management of Dental Problems in Irradiated Patients.

Igglﬂadiolngica1 Society of North Amerfca. Chicage, I1)., November 29-30,
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GROUP 3

Include those whose dental conditien is fair, including those patients
whose teeth ars restorable by ordinary dental procedures, pericdontal
pockets are less than 3 mm deep, carious lesions are not {n close proxi-
mity to the pulp, and no more than 20 restorable carious lesions are
prasant. X-ray examination should show at least ome half of the bone stil}
presant around root surfacas, These patients require removal of any

tseth which are non-salvageable in accordance with the above and restoration
of the ramaining teeth as required. The patients are instructed for

dental prophylaxis and utflize custom-mads fluorids carriers.

GRQUP 4

Inciude those whose dantal hygiene is good. This includes patfents
who do not have sevare malocclusion and in whom few carfous lesions
are preasent. Carfous lasions are not in close proximity to the pulp
and are corrsctable by conventignal methods. Thesa patients require
periodontal evaluation and dental prophylaxis training, restorations
as needed, no axtractions prior to radiation therapy, and fitting for
custom-made fluoride carriars. o

EXTRACTION OF TEETH

If extraction of teeth is necassary prior to radifatien therapy, the
bone must be contoured so that nrimary closure at the extractisn site

is possible. A1l loose spicules and sharp projections must be removed.
* The approximation of the gingfval tissue must bs such that the closure
is nefther too loose nor too tight. At least 10 days are reguired for
adequate healing prior to initiation of therapy.

CAUSATIVE FACTORS

The major causative factors appear to be tha reduction of the amount

of saliva and sscondarily, reduction of pH in the mouth. This occurs
following high dose radiation to the major salfvary ¢lands using parallel
oppased fialds. Tha decay process usually occurs in the First year
following radiatfon tharapy. It tends to occur more Quickly in teeth
which have a2 large amount of root cementum exposed and those with

large amounts of plaque formation present. Dosas of radiation in excess
of 2,000 rad to the salivary tissue place the teeth at risk.

PREVENTIVE PROGRAM

The rationale behind fluoride treatments is to make the tooth surfaces
Jess susceptible to the decay process. This 1s accompiished by 2 comdina-
tion of increasing fluoride concentration on the tooth surface and by

1Y
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the sffect of fluoride on the plagque and flora that are present

in the oral cavity. Adequate results are gbtained by: 1) cleansing
the teeth thoroughly, followed by 2 good home care dental prophylaxis
program, 2) construction of fiuoride carriers, customemade mouth guards
which provide Tacal application of flucride solution to the gingiva

and tooth surfaces. Fluoride carriers are made indivigually with the
use of casts. Matarial used for making 2 mouth guard is “STA-GUARD"
plastic used in conjunction with vacutrole urit produced by Jelrus Tech-
nical Products Corp., both of which are availabie through- local dentai
supply housas. This material is moulded ta the cast impression and
allowed to harden. A flueride solution prepared at the M.D. Anderson
Hospital 1s now available from the Emarson Laboratories Inc., Dallas,
Texas, 75221. [t has been used to coat the plastic carrier for use

in the moyth. The patients are instructed %o cleanse their teeth pricr
to placsment of the carrfer. [t {s then worn in place for 5 minutes
e2ch day. The patients are instructed to rinse their mouths thoroughly -
following use of the carrier. This will be continued for 2an indefinite
pariod of time. Close follow-up care is necessary.

RESULTS

In the Py year program at the M.D. Anderson Hospital baginning in 1966,

a study of 304 patients shows that the incidence of necrosis of the

jaw was reduced to approximately 21% compared to 37% prior to iniftfatfon
of the study. Group 3 and Group 4 patients randemized with and without

fluyoride treatment showad reduction in radiation caries from 67% to

34% smong Group 3 pa-ients, and from 558 to 22% among Group 4 patients.

FAILURE TO CONTROL DECAY

Management of failure to control radiation decay includes silver Fillings
with continued ‘use of fluoride treatments. [f the decay procass is
sufficiently advanced that a filling wiil no longer stay in place, these
tmeth are merely smoothed so that there will be no sharp, irrftating
edges. The mare existenca of such a decayed tooth s not necessarily
reasan for extraction, for it must be remembered that extraction could
Tead to complications such as bone necrosfs. Fulp exposure resulting

from the decay process can usually be handled by the use of antibiotics
and/or root-canal therapy. -

HYPERSENSITIVITY OF TEETH

Occasionally, a patient will exhibit extreme sensitivity of the teeth
secondary ta diminished amounts of saliva. This has been shown to be
reduced in incidence with the fluorids treatments. Should this problem
become manifest, increasing the fluoride treatment for 10 to 15 minutes
3 times a day is recommended. :
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NFECTIONS

Infecticns occurring in patients during or after radiation therapy arg
best managed conservatively with good oral hygiene, irrigation and flushing
procedures, and systemic antibiotics.

BOME MECROSIS

The patients recefving radiation therapy to 2 high dosa t¢ the head

and neck re?1on have increasad susceptibility to bone necrosis for several
reasons including: impairment of normal metabolism, increased suscapti.
bility to infection, and a severaly limited repair process. B8one nacrosis
ocecurs most of'ten after post-irradfation surgery or pther traumas.
Conservative management should be tried first, though in the more aggressive
lesions a more radical spproach may ultimataly be necessary.
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Normal Tissue Reaction Grades

APSENDIX IV ;
ACUTE/LATE EFFECTS SCORING |

1. Skin

00
ol
a2
03
04
05
0§
07
ce
Q9
10

2. ‘Ura1-Pharzggga1 Mucosa

iy

g L P O

Ni 1 |
Thrashold erythema i
Brythema <% field

Erythema ) iy field

Dry desquamation <& ¥ field

Dry desquamation 2 ¥ field
Moist desquamation ¢ g field
Moist desquamation 2 i field
Small necrotic uicer or slough
Massive acute skin necrosis
unknown

Nl . .

[njection i

Patchy pseudo-diphtheritic membrane
Conf iuent pseudo-diphtheritic membrane i
Ulceration

Unknown

3. Salivary Glangs

WD OD DA B i TS O

-

N

Transient aberration cof taste or saifvation

Temporary suppression of salivation with dry mouth

Partial leoss of taste, persistent lack of saliva

Complete loss of taste; nonfunctioning saliva gland

Complate oblfteraticn of salivary gland

Extensive replacament fibrosis

Necrotfc uicer |
Massive necrosis ' i
Unknaown
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LATE EFFECTS

OO~ EWwN—O

| el ey
=0

N el el
Ul

None

Lymphedema
Fibrosis

Pain

Ulcer

Pneumonitis
Paricarditis
Necrosis

Trismus
Xerostomia :
Chronic enteritis
Fistula

Myelitis

Atrophy

Induced tumar
Other {specify)
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APPENDIX V
AUTOPSY PROTQCOL FOR PATTEMTS TREATED WITH PION RADIATION

Histopathelogical data on the affscts of pi masons on normal as well

as neoplastic tissves is stil) not extensive. For this reason these
patients have enormous clinical research importance. This communication
is designed to explain the basic questions we would like to try to answer
and to serve as a guideline to help you in abtaining the most appropriate
tissuas as easily and efficiently as possible. We balieve that a rela-
tively small group of selectively localized blocks will yield more infor-
mation than numerous random tissue samples.

Basically four types of specimens need to be collected of which two dea!
with the neoplasm per se and two with normal tissues from the treatment
field. In the first place you will naturally want to assess the effects
of therapy on the neoplasm within the central portion of the treatment
field. Secondly it will be desirable to compare tissues from this area

with those more paripheraily situated at or near the margins of the treat-

mant Fields. This Information will allow the therapists and physicists

to assess the accuracy of localization of the field and to draw conclusions

relative to dosimetry on the basis of semiguantitative histopathology.

Radiation effects upon normal tissues and organs are equally important
pecause of potgntial complications of therapy. Once again there is a
need to obtatn separate specimens from within the treated volume and
others from similar but peripharal argans or tissues that were calculated
to have received a relatively low dese of radiation.

Initially we felt that the pathologist, provided with the therapy chart,
couyld se1ect'appropriate blocks on the basis of his own judgment., In
practice this has not besn the case since the details of therapy, while
recorded in.the chart, have saldom been collated into a workable form,
1.2., size and shape of fialds, relative dose levels etc.
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Thus, on the basis of meetings with the Human Trials Committee it was
dacided that the pathologist must be providad with a simplified “map"
that will enable him to abtain proper sections with confidence in the
course of performing his usual autopsy procedure. [t is clear that this
document can only be prepared by the radiation therapist and physicists
during or at the conclusion of the patient’'s therapy.

The accompanying form Includes an extremely simplified summary of therapy
details together with fairly specific suggestions for tissue sampiing.
These suggestions are broken down into four categories as explained:
1) Several blocks from the epicenter of the treated tumor; 2) Blocks
from the perimeter of the tumor; 3]} Blocks from organs situated within
the treated volume; 4) Blocks from tissues or argans intarcepting radia-
tion but external to the treatment field per se. A sat of lettered lahels
is avaflaple corresponding to individual tissue sitas in the Tettered
coiumn as identified by the radfation therapist. The center of the form
has been left biank for line drawings by the therapists. These drawings
might indicate extermal Tandmarks such as tattoos or represent internal
.cross sections to include meta) <lips etc. (Initially we attempted to
construct anatomically precise horizontal Tine drawings for each tumor
included in the pi mason protocels but believe there 1s too much indivi-
dua) patient variability with regard to tumor size, configuraticn and
orientation of‘treaxment f1e1ds~tn make this practical).

Please be assured that we-w111 shari any information generated by thesa

studies as they pertain to this patient or to the effects of pi mesons

on tissues in the most gtnera! sense. As in the case of the radfation
therapists, there are pathologists from many institutions invelved and

we sincerely wish this to be a mutually informative effort with wide _
dissauination of 1nformat10n and findings. , h
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PATIENT'S NAME:

SUMMARY OF THERAPY: Total Dose
High L&T

fate Completed

Low LEY

Other

RADIATION THERAPIST:

PHYSICIST:

BLOCKS _ _
Te  (Tumor, Central Treatment Area)
TP (Tumor, Peripheral Treatment Area)

OTHER SITE ESTIMATED 00SE
A
. -
c
0
E
F
G
H
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APPENDIX VI
PATIENT CONSENT FORM FOR
RADIATION TREATMENT OF HEAD AMO NECK CANCER™

PATIENT'S NAME:

ADDRESS:

HOSPITAL/CLINIC:
HOSPITAL/CLINIC I.D. NUMBER:

1. 1, » agree to take part in a research study
{Name of Patient) .

to test the usa of radiation to treat cancer of the head and neck.
Dr. Morton M. Kligerman, Or. , and

{Name of Physician)
doctors they have chosen will do this study. Persons helping them
will be supervised by a doctar at all times while treatment {s baing
given.

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

a. [ might receive x-ray or cobalt treatments to my head and neck.
These treatments might be given to me at the

(Name of Institution)

b. I might receive negative pi meson {pion) treatments to.my head
and neck. These treatments might be given to me at the Los
Al anos .Magnn Physics Factlity, Los Alamos, New Mexico.

- e. Some radioaciive material might be inserted in the area of my tumor,
‘and then removtd after savcral days.

©ode I m1ght hame an operation sftur the trtatmnnts described above

e. I 1 agrﬁi to take part in the study, I must agrss to go
Albuquerque and Los Alamos, New Mexico, for tests so that my doctors
can pIan the blst possible treatment far me.

f. Itlm chosan for pion treatment, [ must stay the needed time (about
eight u.eks) in Los A1amos for treatment

g, 1 must agree to return to the University of New Hexicn Cancer Research
and Treatment Canter {n Albuquerque for needed follow-up exams,
if I am chosen for pion treatment.

h. I understand that I will be chosen by chance for either x-ray, cobalt
or pion trsatment, and that my doctors cannct tell me ahead of time
which treatment [ will be chosen to receive.

*Sample Consent Form Submittad by the Sthdy Chairman.
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CONSENT FORM
Page 2
3. Dr. has told me that I might not feel

well afier these radiation treatments. Some of the things that
might happen to me are:

a. My skin might get red and pedl in the treatment area.
b. I might have pain or swalling in the treatment area.
€. 1 may get cawitTes.in my teeth.

d. If the doctor and & dentist say that my teath are bad, some
or a1l of my testh may have to Ds pulied before | can be treatsd,

e, I may Tose hair in the treatment area.

f. 1 may have a cough, trouble breathing, a sare throat and trouble
swallowing. This 1s usually temporary.

g. I may have dryness or toc much moisture in my mouth and throat.

h. I may lose my ability to taste food, althgugh this usyally goes
away after treatment,

i. I may have a narrowing, sores or openings in the Tining of my
mouth or throat. Thesa may or may not go away. [ may nesd an
operation to help those which do not go away.

J. I may nead an cperation after my radiation trsatment which could
result in a parmanent loss of voice.

K. T could get waakaning of parts of my body or be unable to move
them, although this s not expacted to happen.

1. 1 may lose bane ar muscle in the treatment area, although this
is not expected to happen.

m. The number of my blood calls might be Tess. This could make 1t
easier for me to get 2 disease caused by germs, but my blood will
be tested often so that any problems can be treated quickly. This
would be rare.

n. Even if my blood cells do not become fawer, it might be easier for
me to get a disease causad by germs and to run a fever.

0. I may later get a cancear of the thyroid, although this is not ex-
pected to happen, espacially in pegple over 43.

p. I might get cataracts (clouding of the lensas) fn my eyes.
This {s not axpectsd, but 1f {t does happen it can be correctad
by an operation.

-
-
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CONSENT FORM
Page 3

4. Dr. has told me aboyt the good things
this resgarch study might 40 “or me and for other paople. I willd
help to find out which kind ¢f radiation is better {n controlling head
and neck cancer.

§.  Dr. has told me about other treatments {for me:

a. An operation before x-ray or cobalt treatment;

b. An cperation alone;

€. An operztion, x-ray, or ccbalt treatment and drugs;
d. An operation and drugs;

e. X-ray or cobalt treatment and drugs.

6. Or. will answer any questians I have during
the treatment.

7. T know that the treatment could harm me. No one has said that it
wouldn't. [ can stop treatment at any time [ want to.

8. DOr. is in charge of my treatment. *He
can changs the treatment at any time, or stop it.

9. if my body is injured by the research treatmant, more than or dif-
ferent from that explained above, I understand that any emergency
medical care I nead will be given to me 2t no cost, but I wiil
not be paid any money. PRayment for medical costs will not continue
aftar the amergancy treatment is finishad.

10. I understand that by signing this paper ! am not giving up my legal
rignts. State Jaws exist which may help peopTe wha think they have
been trsated carsiessiy. For information, write or call the Risk
g;gsgemant Division, Room 24, Lamy Building, Santa Fe, New Mexico

Data: T Time: Place:

ngnéd: o ] Witness:

Witness:

(Farent or Guardian When Needed)

Original: Patient Chart
cc: Patient

RTOG Hgadquarters
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