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Patients entered on the study had Stage B! {grade IIf or IV "s:r?’;'bg;) prStace BY 7 or DM fory ornde
histology) disease. Thirteen patients received preoperative mixed-beam (neutron/photon) irradiation to
50 photon Gy-equivalent, and in 12 of these 2 cystectomy was performed in 4 to € weeks The incidence
of pathologic downstaging to Po was 58% in the cystectomy specimens. The projected survival at 30
months is 32%. Twenty-six patients were treated definitively with mixed-beam irradiation consisting of
S0 photon Gy-equivalent to the pelvis followed by a 20 photon Gy-equivalent boost to the bladder itself.
Eighteen of 26 patients (69%) achieved tumor clearance at some time during their follow-up but 8/18
(44%) of these ultimately exhibited some component of local failure. The projected survival at 30 months
for this group of patients is 34%. However, the subset of patients with Stage B or C disease had a
projected survival at 30 months of 60%. Four patients received definitive neutron irradiation alone and
3/4 achieved tumor clearance at some time during their follow-up. Actuarial curves are presented for
patient survival and duration of local control, and results are compared with comparably staged patients
treated with megavoltage photen irradiation Treatment-relatad marhidity ic alen dicrncend
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lN 1982 the American Cancer Socisty
in the United States alon
deaths due tc carcinemaz ¢

of very aggressive treatment f:: .':::: p?',f:"" Dnoothe
tumor has deeply invaded the bladder musculizturs <he

majority of patients are treated with preopsrative mega.
veltage photon irradiation followed by a cyetectomy ha
nevertheless, the best reported 3-year survival rates? with
this technique are in the range of 40% 12 SO% Dictnny
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. 3 NEUTRON TELETHERAPY FOR (Ca OF BLADDER

energy photons. Moreover, the type of damage inflicted
by high LET irradiation is less readily repaired by the
wmor cells. There are at least two aspects to this: (1)a
reduced ability to repair sublethal damage manifests nsclf
as a reduction of the shoulders on cell survival curves'?
and (2) there is reduced ability to repair potentially lf-thal
damage'® which could be important for cells in a “resting”™
or Go phase. Finally, there is less variation in radiosen-
sitivity across the cell cycle than for conventional photan
irradiation.!’

While the above points are important radiobiological
considerations, their applicability for any given tumor
system must be determined by clinical tnals. The Ra-
diation Therapy Oncology Group (RTOG) has recently
completed such a clinical trial (RTOG 77-05) testing the
efficacy of fast neutron irradiation for carcinoma of the
bladder. This article constitutes a report on the local con-
trol rates and survival data for the patients entersd onto
this study.

Materials and Methods

The study was open from June 1977 through March
1981, and accrued a total of 46 patients, Eligible patients
had histologically-proven primary transiticnal or squa-
mous cell carcinomas of the bladder that were localized
to the pelvis. The tumors were staged according to the
classical Jewett-Strong-Marshall'®!'® system which is
summarized in Table 1. Only patients with clinical Stage
B! (grade 111 or IV histology) or Stage B2. C, or D! (any
grade histology) were accepted into the study. In addition,
patients had to be <70 years of age, have an initia! Kar-
nofsky status of =50, be considered suitable for high.
dose radiotherapy, could not have had pror pelvic ir-
radiation or extensive prior pelvic surgery, and could not
have had a history of a prior malignancy (excluding nan-
melanoma skin cancer). Informed consent was given by
all patients entered on the study. The mandatory initial
¢valuation consisted of a history and physical examina-
tion. complete blood count, blood chemistry studies in-
cluding liver function tests, urinalysis, chest x-ray, IVP
and/or retrograde studies. staging examination under
anesthesia, and cystourethroscopy with resection of ad-
©Quate tumor for histologic examination. A bone scan
Or bone survey and bipedal lymphangingram and/or CT
Scan of the pelvis were performed in the preat majonty
of patients.

The study was nonrandomized with one of three treat-
ment options selected by the neutron therany facilitv: (1)
Preoperative irradiation of the pelvis and bladder using
3 "mixed-beam™ schedule (2 neutron fractions and 3
Photon fractipns per week) followed by either 2 simple
C¥stectomy or a radical cystectomy (at the discretion nf
the urological surgeon) at a 4- 10 6-week time interval
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TABLE 1. Staging Svsiem for Carcinoma of the Bladder

wgit Strong Marmchatl Clinical Stage

0 Caranoma in situ; papilary tumor Withoui s vasit

A lInvasion of the lamina propna '

Bl Superficial muscle invasion

2 Deep muscle invasion

€ Tumor extends bevond bladder into pcnvcsua\ far

D! Tumor extenas 0eyons wiaddes Lt oSt 1o nelvic may
invade prosiale, sterus vagina: lvmpn nodes in pelvis may
be nr\('ﬁ -

DY Pnsitive lvmph podes outside pelvis: d:swm lm.ubu.y,:.

2fizr armenletine theranv: (2) definitive irradiation of the
pelvis and bladder using a “mixed-beam’ scneduic as
noted ahover nr ) definitive irradiation of the pelvis and
Llodder ucing nentrons alone. Although a tourth treatmerit
option r_'nn<|<hng of preoperative irradiation ot the peivis
and bladder using only neutrons was allowed by the pio-
*onnl nn patients were entered on this last option. De-
finitive neutron irradiation was to be delivered on a 4-
day-a-week basis due to restrictions on the use of the
neutron generators at the treatment facilities. Patients
were placed on the study by calling RTOG headquarters.

Theo fllawine nentean treatment facilities participated
L the otode the Tinjversity of Washington in Seatltie,
Was nofr\n (SFATTLE), the Great Lakes Neutron i fici-
apy Association in Cleveland, Ohio (GLANTA), the {exas
A & M variable energy cvclotron in College Station Texas,

Acceleramr Laboratory in Batawa Iliinois (FERMI). i he
neutron beams from these various facilities were all
Lot Aifferent in terms of their relative biological

cneee FRBREY cramnared with megavoltage photon
irradiatinn Tahle 7 summanizes the reactions used 1o
produce the mentron beams at the various faciities ana
itic RBE- used ir thic marticular protocol 1o scale their
raspective nentran doses to a photon equivalent dose. in
all cases the gamma rav contaminant was included 1n
1he measured nentran dose. ie., GYg, -

Al the time nf cimnlatinn for the radiation portais 1t
was reguired that a contrast agent be injected into the
bladder. Ir th treatment of the “whole pelvis™ either a
four §211 “Rax™ tachninne nr parallel opposed antero-

SO

-5
Cadlon i

TaBLE 2. Paricipating Neutron Treatment Facilities, Reactions
Used 10 tiouuie M, PO Chmnm Liced ta
Appiuniiociiy Sois M van Mors o Phatan Faujvalent Dose

Relative biological

rflactivanees

Cr TR A MLV 4 Ry
GLA\.TA {2 MeV d — Bc\ .
IA\A\L\\\),ng. - IS 1
[T S BT m: 3.0

RBE: reiativre hialagical sHectiveness
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TasLe 3. Staging Information According to Treatment Received

Definitive Mixed beam Definitive
mixed bcam + surgery ncutron Total
Bi 2 0 i 3
B2 5 10 0 LS
C 3 3 - ! 7
Di 16* [V 2 18
Total 26 13 4 43

® Eight patients with disease fiaed o sidewail, sacrum, or symphysis
pubts.

posterior~-pasteroantenior {(AP-TA; licids couid be used.
The fields were to encompass the Liadaer and the pelvic
nodes at risk. The AP-PA fieids were required 1o be al
least 14 X 14 cm in size bul generaity were somewhat
larger. extending from the top of the sacium 10 the bottom
of the obturator foramen and laterally 2 cm beyond the
borders of the osseous pelvis. If lateral fields were used,
they were required to be at least 11 X 14 cm in size with
the anterior margin of the field at least to the anterior
border of the pubis (or beyond if indicated by the position
of the bladder). Barium conirast was generally injected
into the rectum and the postenor border of the lateral
fields adjusted 1o spare the posterior rectal wall. A total
of 50 Gy-equivalent was delivered to the midplane of the
pelvis along the central axis over 5 to 6 weeks. In addition,
it was permissible to deliver an additional 10 Gy-equiv-
alent to positive nodal areas through small boost fields.
For the subgroup of patients receiving definitive radio-
therapy the whole pelvis phase of radiotherapy was fol-
lowed by an additional 15 t¢ 20 Gy-wequivaieni 1o the
bladder using boost fields having a mimimuim size oi 7
% 7 cm. The bladder was to be emptied prior to each
daily treatment.

Ponal films were obtained for each treatment field, and
were reviewed at RTOG headquartess. {sodose calcula-
tions in the central axis plane were required and submitted
to RTOG headquarters. In the mixed-beam treatment
schedule the low LET photon portion of therapy had to
be delivered with x-ray generators with a peak photon
energy of =4 meV or equivalently a Cobalt-60 apparatus
could be used. The treatment apparatus furthermore had
to utilize a source-skin distance (SSD) = 80 cm. The
dose to the postenor rectal wall was limited 10 <35 photon
Gy-equivalent, and the dose to the small bowel was gen-
erally limited to <50 photon Gy-eQuivaient. The photon
portion of the irradiation was deliveicu wilhi the patient
in the usual prone position, but given the fiacd huiizonidi
beams at the neutron facilities, many of ihe neutron 1a-
diation treatments were delivercd wills i paueni 1n a
standing position.

Patients were seen for fellow-up visits every 3 montas
for the first 2 vears after treatment, and il cveiy sik
months thereafter. At these visits laluiaiviy paiaincicis,
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additional treatment (if any), and disease status (prima,~ }
regional Bymph audes, aud/ui other metastatic disea;;?
were recorded. In the subgroup of patients receiving dcj
finitive radiotherapy, {requent cystoscopic cxaminaxinnl
{with biopsics of suspicious areas) and tollow-up peluic
CT scans were performed. Reporting {orms were Nitiagy t
reviewed by a data manager at RTOG headquarnters an;j~
then again by the study data manager. Sixteen monis. §
after the croedy Wi, Cused, e Oliestudy and follow.ut; \
forms for each patient on the study were reviewed by 1k,
study chairman. Questions concerning the data base weye

1984

resolved by dirert cortasr ooith (0 G vciipaions gy the i
vanous participating inetitntinns
Based on this reviet, thice paiicnis were aeclared n,

elipible {one had a histery o2 ool waligiauy, one hag
prior extensive pelvic surgery, 2nd onc had incasiane
disease outside the pelvis at the time of entry onte oy,
studv). Tabie 3 summnanzes the staging distnbution of
the remaining 43 patients according to the treatment thes
received. Twenty-six patients were treated defimitively win
mixed beam irradiation, and of these, 16 had stuge 1,
adisease, and 8 of these latter patients had very extenqe
tumors fixed in the pelvis. Thirteen patients were treaseq
with preoperative mixed beam irradiation foilowed b
cystectomy, and only four patients were treated defin,-
tively with neutron irmadiation. These latter four patienys
all received their treatment using the high energy neutron
beam at the FERMI facility. The other charactensucs of
the patients in this study are summarnized in Table 4. The
section on tumor location refers to the sites of tumos
involvement at the tim= ofcrtry i ol

diha T

Mide ov Ll

10 the site of tvmor e,

Results

The maior end points of the siady wole iova vontron
rates, survival, complicati
surtounding normal tissues 10 mixed-beam or neutron
irradiation. The plots in this section are calcuiaicd wing
the actuarial method,”® with times being measured from
the date of entry onto the study.

Figure | plots survival by rreatmen? fo7 the doinuuve
mixed-beam and preoperative mixed-beam groups. The
median survival is 14.7 months for definntively treated
patients, and 24.1 months for the proopiiative goup
Although there appears to be some difference between

ropaalan L, G loltidinng uir ihe

the two curves for times in the rance of 1500 20t
the curves come topether ~ Yomer Sl G Lanls e
neutron group is not plotred since a enmcentl sin
1our patients is not verv infarmarios O (s Tuun, o

patients died hetween S vt I oot G dica Lo 2
months, and the iast one was last reported alive at 25
months.
in view of the advanced morore of (L0 unGis o e
3

groun o patents Trearsd et s Gyl taalo L Dlaie
radiation, we deaided to separately analyze the subgroup
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TABLE 4. Patient Characteristics by Treatment
Preoperative Definitive
mixed beam mixed beam Definttive peuvtron Total
No. Percent No. Percent No. Percent No. Percent
Sex i
Male 1l 85% 20 7% 2 50% 33 77%
Femnale 2 15% 6 23% 2 50% 10 23%
Age
Younger than 60 vr 7 54% 4 15% 2 50% 13 30%
60 or older 6 46% 22 85% 2 50% 30 70%
Kamofsky status
60-needs some assistance 0 0% 1 4% 0 0% 1 2%
70-cares for self/can't work [4] 0% 2 8% [4] 0% 2 5%
80-some_disease symptoms 1 8% 7 27% 1 25% 9 21%
90~-minor signs of disease 4 3% 13 50% 0 0% 17 39%
100-no signs of discase 8 61% 3 1% 3 75% 14 33%
Institution ’
Seattle 6 46% 12 46% 0 0% 18 42%
Fermi 0 0% 2 8% 4 100% 6 14%
M. D. Anderson 0 0% 9 35% 0 0% 9 1%
GLANTA 7 54% 3 H% 0 0% 10 23%
Race
White 11 85% 22 85% 4 100% 37 86%
Black 2 15% 3 H% 0 0% 5 12%
Other 0 0% 4% 0 0% 1 2%
Histologic type
Transitional celi 12 92% 24 92% 3 5% 39 91%
Squamous cell 1 8% 2 8% 1 25% 4 9%
Histologic grade
I 0 0% 2 8% 0 0% 2 5%
I 0 0% S 9% 0 0% 5 12%
HE 8 62% 11 42% { 25% 20 46%
v 5 8% 5 19% 2 50% 12 28%
Unknown 0 0% 3 12% ! 25% 4 9%
Location -
Trnigone s 38% 5 19% 2 50% 12 28%
Right wall 7 54% 9 5% 1 25% 17 40%
Left wal} 1 8% 8 3% 2 50% 11 26%
Postenor wall S 8% 7 27% 0 0% 12 28%
Dome 2 15% 5 19% 0 0% 7 16%
Not determinable 0 % 2 8% 0 0% 2 5%

with B and C-disease from the subgroup with D-disease.
This would provide a more accurate basis of comparnson
with reported series of photon-treated patients. Figure 2
shows the survival for these two subgroups. Although the
Bumber of patients with B-stage and C-stage disease is
small, the long-term survival levels out at 60%.

Of the 13 patients given preoperative mixed beam ir-
fadiation, 12 underwent cystectomy as planned. The other
Patient’s surgery was cancelled due 10 fixation of the tumor
10 adjacent structures. This patient initially had a very
advanced tumor (although technically a Stage C), and

dbably should not have been entered on the preoperative
treatment arm. Pathologic examination found no evidence
of viable disease in seven of the operative specimens.

us. the proportion of patients achieving complete
dOWnslaging 10 Po was 54% (7/13) in 1crm= of the entire

001b259 "

group of patients or S8% (7/12) in terms of the patients
actually undergoing cysteciamy. [n eddition the ovetee.
tomy specimen tn one other case showed only
evidence of disease.

Based on follow-up cystoscopies and biopsics as well
as CT scans of the bladder and pelvis, 69% (18/26) of
the mixed-beam treated group were believed to have
cleared of tumnrr at some time durin; thetr Pllowe e by
7 patients ultimatelv recurred, Note that clearance and
recurrence refer to disease within ¢ o odialcd wnlrme
Two patients in the muxed-beam bealcd group sventualiv
underwent a “salvage™ cystectomy. In one case the spec-
imen showed no evidence of disease (patient initially
staged B2) and in the other case (patient initially staged
D1) persistent disecase was found. Breaking down this

prane acrnrAimoe 10 the natay e ol e s RO IRY

et asiaile




0929100

436

PROBABILITY

- N W s N YO

TREATHMENT t
—— MIXED BEAM 6
- MIXED + SGY 6

;uf ™~ oA
14.7

13 24.)
FIG. 1. Survival by treatment. Actuanal plot of patient survival for
the indicated treatment arms. Solid curve represents the group of patients
treated definitively with mixed-beam irradiation. and dotted curve rep-

resents the group of patients on the preoperatve mixed heam irmadiation~
cystectomy arm.

10) patients with B-stage and C-stage disease cleared of
their tumor, and three patients subsequently exhibited a
local recurrence. The long-term clearance rate with mixed-
beam irradiation alone was 50% (5/10) for this group
For the patients with Stage D1 disease, 63% (10/16) cleared
of their tumor, and 4 patients ultimately exhibited a local
recurrence for a 38% (6/16) long-term clearance rate.
The times to clinical recurrenrce for tha romnlete re.
sponders on the two treatment arme are Mnctrated in

1.0
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Fi1G. 2. Survival by stage. Actuanal plor ol pationr room
treated definitively with mised heam Y intinn Ralid ~orve renre<ents
the patients with Stage B and C disease, and dct!f" FUMVE rENTesAnS

the patients with Stage DI disease.
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Fic 1 Time to clinical recurrence by treatment (responders only),
Actuarial pfot of tumor control within the irradiated volume tor patienis
who exhibited a clearance of their disease. Solid curve represents patients
treated definitively with mixed-beam irradiation, and dotted curve rep-
resents patients treated with preoperative mixed-beam irradiaton fol-
lowed by cystectomy.

Figs. 3 and 4. All of the local failures were manifested
within the first year.

In the small group of patients treated definitively with
neutron irradiation, 3/4 were thought 10 have achieved
local clearance of their disease at some time during their
follow-up, and one patient ultimately exhibited a local
recurrence.

Table 5 shows the relapse pailein (ol Wil giudps ur
complete responders 1n (he 1NIee Uediintun wi s, i i
group treated with preoperative mixed-beam irradiation
followed by cystectomy, there was one regional failure
(in the pelvic lymph pr\dec\ qnd two diﬁtant failures In

tion, at first relapse there was a component oflocal failure
in 8/18 (44%) cases but only 2 of thece failed in the
bladder alone. Presumably only these three would have
been potential candidates for a salvage cystectomy. Seven
of 18 patients {39%) had rome companent of distant fail-
ure which argues for the naed for sffective chemotherapy
for this disease.

The acute treatme"' reactions are summarnized in Table
nhiak ara in ‘qrop nqr{
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FiG. 4. Time to clinical recurrence by stage. Actuarial plot of tumor
control within the irradiated volume for patients treated definitivety
with mixed-beam irradiation who exhibited a clearance of their disease.
The solid curve reptesents patients with Stage B and C disease, 2nd
doned curve represents patients with Stage D1 disease.

was a treatment break required, and this patient had severe
nausea assigned to a “small bowel” reaction. Some pa
dents were scored as having more than one reaction. In
the preoperative mixed beam group, three patients had
a*“‘worst” reaction graded as “minimal” and four patients
had a worst reaction that required some form of medi
cation; and in the definitive mixed-beam group, seven
patients had a worst reaction graded as minimal, seven
patients had a worst reaction that required m;u.:a‘l;;.‘
and one patient had a reaction that required z break in
treatment.

A characteristic of high LET imadiation iz the dile
Ciation between “acute™ and “late” effects. The latter aro
summarized in Table 7 and tended tc be morc xvii
than the acute effects. As for the acute effects, some pa-
tients were scored for ‘'more than one reaction. In the
preoperative mixed beam group, two patients had a worst
reaction graded as “moderate,” and two patients had a
worst reaction graded as “life-threatening™; in the defin
itive mixed-beam group, three patients had a worst re-
action graded as moderate, and four patients had 2 worst
reaction graded as “‘severe”™; and in the definitive nouiron
group, one patient had a worst reaction graded as mod-
trate, one patient had a worst reaction graded as severe,
and one patient had a worst reaction graded as life-threat.
ening. The life-threatening complications were as follows:
the small bowel complication in the preoperative mincd

im group was reported as generalized peritonitis with
perforation of small bowel and radiation enteritic of smal!
bowel, colon, and unnary bladder. The neu
Patient’s life-threatening small bowe! compli
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TABLE 5. Discase Status at Time of First Relapse for Patients
Clinically Cleared of Tl\cir Discase

Preoperative Definitive Definitive
mixed beam mixed beam neutron
Responders 10 18 3
NED at autopsy 2 —_ 1
Alive NED at last
report b 6 1
Primary — 3 1
Regional 1 — —_
Primary and regional —_— 2 —_
Distani i 4 —_
Regiona! and distant —_— 2 —
Primary, regional,
and distant — 1 —
NED: no evidence of discase.
TaBLE 6. Acute Treatment Reactions
Preoperative  Definitive Definitive
Site/degree mixed beam  mixed beam neutron
Skin
Minimal 6 9 0
Medication required 1 I 0
Blaader
Medication itgaiw G 1 1]
Rectum
Minimal 3 2 0
Medicauon required 4 7 0
Small bowdl
Minimal 2 ! 2
Treatment interruption
required 0 1 [t}
Bonl fiaiOm Gepieosiuie
Minimal " 2 ot
sictad ~F 2lekisatinidle wnd Datalo ol walilaivl .k.‘.uu‘b;x
the antire nhA~mern DY'- 22 !
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TABLE 7. Late Complications bv Treaimen: Armn
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Severe n ! 2
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Moderate 1 2 0
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TasLE 8. Incidence of Downstaging to Po in Cystectomy Specimens
for Vanous Preoperative Series of Patients With B1, B2, and C Stage
Disease Who Compieted Their Planned Therapy.

Percent Po

Mixed beam {50 Gy-equivalent) 58%
Photons

Miller® (50 Gy) 29%

Chan and Johnson® (50 Gy) 35%

Prout et al’ (45 Gy) 32%

Werf-Messing® (40 Gy) 30%

Shipley er al?' (40 Gy) 24%

topsy. The “other™ life-threatening complication z<on i
a preoperative mixed-beam patient was atherosclerstic
change in major pelvic vessels that appeaicd W e av-
celerated by radiotherapy. This paticnil had piiGi caicisort
atherosclerotic disease, but there was a Guantitalive change
in its nature within the imadiatcd vClun. Tie Causm ub

death was reported as comphcatxons of radictherapy oi

~

adjacent surgery {an attzmpicd Uypase U0 veoliatiGiig.

Discussion

We have reported the results of a3 Phasc -1l siuly
(RTOG 77-05) testing the efficacy of fast neutron radis
therapy for carcinomas of the urinary bladder. Patients
were treated according to one of the following treatment
schemes: preoperative mixed-beam irradiation followed
by cystectomy, definitive mixed-beam irradiation, or de-
finitive neutron irradiation. This study was designed to
gain information about tumor control and morbidity in
order to decide whether randomized Phase I studics
were warranted.

In the preoperative group the incidence of downstaging
to Po in the cystectomy specimen was 58% which 1is sub-
stantially higher than expected based on reports in the
literature for photon-treated patients having comparable
stage disease.>>*%?! Representative incidences of dowrn
staging to Po are summarized in Table 8 for the indicatcd
radiation doses.

Our preoperatively treated patients, howewver, 2i2 aa!
show an increase in survival comparsd

TasLE 9. Survival Data for Various Series of Patenis Wil Sige C
and C Disease Treated With Preoperative Irradiation
Followed by Cystectomy

Actuaral survival

Mixed Beam 32% {30 mo)
Photons
Miiler and Johnson' 50% (36 mo)
Chan and foknsen® 20% (50w
Wallace and Bloom’ 41% (16 mo)
Prout er af’? 45% (36 mo)
Werl-Messing* 50% (36 mo)
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TaBLL 10. Survivai Dats for Yanous Senes ol Pauents With
indicated Discase Stage Treated Definitively Wath Radiothcmpy

Actuanal survivy)

Mixed Beam
B. C. D! 34% (30 mo)
B.C 60% (30 mo)
D1 18% (30 mo)
Photons

Milter and Johnson'® (B2, C. D1; 22% {36 mo)

Wallace and Bioom’ (B2, O) 28% (36 mo)
Prout et a/* (B2, C. D1} 40% (36 mo)
Goffinet et al'* B2 43% (36 mo)
C 35% (36 mo)
treated pfr_ﬁ»’r‘f 9,\,‘__:‘,_2,4_7.9.” 5 ?ifljw,“‘.‘:.;“.' i;. Tqmc D)
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projected survival is 32%. comnared with 41% 12 <o
for the nhatnn trantad matinmes Cimmn ot T -Vd*

tients in our series is small and not matched to the photon-
treated patients, this may simply repicstut tniinsiv -
ferences in the patient populations. We note that afier
e pl&;k)})(ﬁﬁd;i 12
Slearcd dic téiaui i UAAAJ ;C,.i.» \1 i m} Ladcs, bul al 13
cases are included in our anaiysis.

A comparison bctween the suivival dawa {or our de-
finitively treated patients and representative results for
photon-treated patients®’!>'* is made in Table 10. Again
notice that the mixed-bcani data s pigjenied ai 30 months

whereas the pheton-treatcd Pdu\.uw aiv piujclicd dl 30

nuduncnu, e suuscn' sutcessiugly
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photon series even though we have a very high percentage
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g a colostomy. Duncan® has reporied lis cape-
e .. g ncutron beam produced by s 15 uwlY 4 —
3 u?mg for a randomized study ccmipaiiing ucuiion
r';‘C-mm\.vith photon irradiation for bladder cancer.
: jation paticnts were treated with neutrons, and 34
~ny-lhl’0:3c trcated with photons. Small, multiport fields,
nts w:, 3 photon ficids or 6 neutron fields, treatment
TR o s ;vcrc used. His local control rates at 6 months
gd-mglouz% for ncutrons and 64.7% with photons. He
et o‘mpumblc acute morbidities for the two treatment
odfdo‘(;s but a greater degree of pelvic fibrosis in the
weth n-;rcalod patients. His follow-up time was too short
seuto rately evaluate any differences in late effects. The
.quf,ucomplicalion rates reported by Batterman and
h@orkcrsn’” are likely due in part to the poorly pene-
w‘:‘-ng beam that thcy used. but nevertheless, caution
:usl be used in treating pelvic tumors with high dusc
,xuzr—on irradiation alone. ‘
A randomized. prospccuvc study (RTOG 8;-.10)
qudying preoperative mixed bcarjn versus preoperative
pho;'on irradiation to 50 Gy{quxvalem followed by a
astectomy in 4 to 6 weeks 1s currently underway. This
gudy will allow us to compare the two forms.o."trc.atmcm
in terms of downstaging, survxva‘l, and morbidity Coiiis
parable patient populations. It 1s.h9pcd that the hllgf?cr
energy neutron beams from the clinical neutron facﬂmcs
(42. 48 MeV p — Be reactions) sponsored by the National
Cancer Institute will enable us to improve the promising
Phase I-II results reported in this study by both increasing
the neutron component of the total irradiation schedule
and by decreasing the morbidity associated with the poorly
penetrating beams from the cgrrcnt physics-laboratory-
based cyclotrons. These questions will ln addicsseu 1n
future randomized clinical tnals.
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