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Radiation Therapy for Prostate Cancer

Katsumasa Nakamura

In Japan, where the mortality rate of prostate cancer is lower
than in Western countries, radical prostatectomy or hormonal
therapy has been applied more frequently than radiation
therapy. However, the number of patients with prostate cancer
has been increasing recently and the importance of radia-
tion therapy has rapidly been recognized. Although there have
been no randomized trials, results from several institutions
in Western countries suggest that similar results of cancer
control are achieved with either radiation therapy or radical
prostatectomy. For higher-risk cases, conformal high-dose
therapy or adjuvant hormonal therapy is more appropriate.
In this article, the results of radiation therapy for prostate
cancer were reviewed, with a view to the appropriate choice
of therapy in Japan.
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BAIZBWTIE, Bk L)1, BRENEZIITT
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IR OREIL, NGWEEDOAR TS 2% ) BIF4RHE
PR ENE 2L TH B, 1966405 19804EF TlZb
HMETIA b T4 85 F 3 EBOF b i 5479
BIOPATIZ, 5 FESEFFIL, BEBIYA 69.2%, B 66.0
%, C45.9%, D30.6%TdH -7, BEEDTOM D5
D 5 FEHDEFHERIZH0% E SNTBY, BHHETA,
BTHAERN B L )RR TTA2REIITE Do
7o Fio, SRR AEAFRIZA 87.4%, B92.3%, C
66.6%, D458% L DHEDLDH N, JHFWA, BTIEHTMWL
FHEHEI T ORISR TIZF L A LT Lk vwe
ATENnTHA).
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DI, T OEFRREIEN R W LA E T

V5 (Table ). FEEDHEL, @ ESHERNTE CIE2E R
2 KAl C @ - 2PSAEAT M L LA LD E 5% 7R L 7z IE s
EPSATSE &L 20, MGHRIGHECIIL 3 L L PSADSIE
LT 2% o3, BB OERBESRL>TH Y,
FAlT & BRI R LT 2 A OBEE Tl d 205, HE

Table 1 Comparison of biochemical failure between radical prostatectomy and radiation therapy for prostate cancer

5-year biochemical relapse-free survival (%)
Author Stage Dose (Gy) (median)
Prostatectomy Radiation therapy

Kupelian'® T1-T2 57.6-70.2 (68.4) 57 43

PSA <10 and Gleason <6 80 81

PSA > 10 or Gleason > 7 37 26
Keyser' T1-T2, PSA <10 57.6-78.0 (68.4) 76 75
D’Amico'® T1-4 66.0-69.0 (67.0) 73* 62*

PSA 4-10 and Gleason < 4 98** g2%*

PSA 4-20 and Gleason = 8 51** 53%*

# 3-year biochemical relapse-free survival
## 2-year biochemical relapse-free survival
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Dose escalation
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Tdhb., 3512, doseescalationDEfElZBWTIE, EHD
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BB RWETHA I,
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Eh % . Table 2lZmaximum androgen blockade## % Z i H L
PR OB T AR TS, AR HETIE#940 ~50 % D
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T Y Nay Y REEER S ERE R R LIRS E LT
b, WS SBEHREMEFE L S WLETH 5 72
CLThHDH. EBOBEERICBWTH, NOWREIIREE
7 o FZ WSRO TE S b IRt L B 2 &
BHOENTEY, TOFEL—HTH. T/, EREEC
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FEVE ORI R b P 0 UG D AT %

FHEL T A (Table 3). SNE OBEETIX, 65~70GyFEHE
OB STB Y, JSITHH & PSA failureld, gt
ARG & ) A5 BRI ISR R SR AL T
Wb 3R TWwaY, ReZVFOEFRIBWTIIFEE
FHTWRVBLDOFE W, ZOFHE L TEEROBIEY
Mhdh T h R AWV E, WIRETIES  OREFITHEA
FEDHR LN, HEFRORIEVEFRIIEMLIZ WS &, )
SHGEH RO REDHM P DFL N & &
PETFONL, L L, 4%OMEHCE Y, M5
FABSRE RO AR S SIZHL MR > T I Dk
Ebhs,

72, ) I EEEEEAEORD1 ORIIEIIE L TLA
53 WA OF U BRI RO A SRR E A T W B,
M.D.Anderson Cancer Center®$ti5sTld, FEREHD1 |23
L THSRED AT STV 29, 5 4ETHA5S% DS
PSA failure & 72 V), 6 4 F TIIEF A OMERAAT & L fER
DFEIE WA, SERITERIVET T2 LML E 2o
728 L L, PGB IR T (DB s —¥0 & BN
fiii & & A TZ IS T46Gy M/ LT, 66Gy F THRET) % B
HF 52 L1240, 5FHEDbiochemical relapse-free survival

Table 2 Effect of neoadjuvant hormonal therapy plus radical prostatectomy on
surgical margins

Positive margin rate (%)
Author Stage N
prostatectomy alone  neoajuvant therapy
Labrie® T2-T3 161 34 8
Soloway®” Tob 303 48 18
Fair®” T1-T2 114 36 17
Witjes® T2-T3 354 46 26

* In all studies, maximum androgen blockade was performed for 3 months before prostatectomy.

Table 3 Results of combination radiation therapy and hormonal therapy for regionally localized prostate cancer

Hormonal therapy RT(Gy)
Author Stage
Type Sequence Length Pelvic dose: Total dose
Pilepich3® T2-T4 LH-RH agonist+flutaride  Neoadjuvant 4 months 45 65-70
Pilepich T1-T2N1 or T3 LH-RH agonist Adjuvant Permanent 44-50 65-70
Bolla®” T1-T4 LH-RH agonist Adjuvant 3 years 50 70
Zaga® T1-T3 NO Mixed Permanent ik 66-70

RT: radiation therapy

*Whole pelvic irradiation was not performed, but the medial iliac and obturator nodes were included initially (46 Gy) .
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5 yr relapse-free survival (%) 5 yr survival (%)

RT alone Combination RT alone Combination
15 36 56 56
20 53 71 75
48 85 62 79
20 85 83 96

TR 134E8 A 25 H

FIIE 459

BbhHWiC

BZIRAE DWERIC BT, FHid b, BUHRiEEDs
Wk, REE L TGERSNTWAMETH S, L
L, BELTERENTVEF— 7 AL, BUHRILHE
HWHLTHERICOT RS WEEZTLIVWTH A .
high riskFEF] I L TIE, MR EE ISR © 6
TAHIEIZLY SHIEFHRS TN LSBT NN D
. Fr2, KARANS X /iR A intensity modulated
radiation therapy 7% EDF LWiGERELFIHTEL L H 1274
NooH Y, QOLZ BIFIZRD I & AT & B G
EEMIE T IR ENLTHA .

WV TFESE, SRIBEEEL TV ERT W
7 <, BRI EO AR, STEERICE hdb
HbDTHAHEVR D, BILIREORFRERICE LT’
EBRVOHAICZEF Y ADNTEA LR, KEFEE W
) DIEMEEG W E A TIESH L0, HAD AN, 30k
PORFBE RS F 2 72, BAANZL Y OBBEEZHT LT
ENH 5.

x o

DS Wt PRe, 7 AREEE A A AR T G S DRI 9E
IR

2)iE K, MESEIFR, RN, B A E ORI
ST O SRl DT 8] — FT SISAE RS B 3 B A
Fo. WRESEEF 12 1 1015-1020, 1999

3) Yatani R, Shiraishi T, Nakakuki K, et al: Trends in frequency
of latent prostate carcinoma in Japan from 1965-1979 to 1982-
1986. J Natl Cancer Inst 80: 683-687, 1988

4)EHEM, PAREA, PIHEER, M HKATRE O R R
filor i e B HAPR 4358 84 1 1110-1118, 1993,

5) PRI IERE @ WIREO T, BRI ED {5Vl
JETRSH»B 0%, 10-16, 1999, XA VANE = —4, FH

6) Hanks GE, Teshima T, Pajak TF: 20 year of progress in radia-
tion oncology; Prostate cancer. Sem Radiat Oncol 7: 114120,
1997

7)H R AR S A T A ORFEES L & RS2 B4
BHRRFE. PRVEREIR A D ARFEBIEE | & B B g 4

8) Bl © HARADME R E AT 1 T-[PEIZOWTOFERER



460 T Y I D T S s o

A5 6 — BOEZE L AL 7 £ 26-43, 2000
O)REAVEIN, HAGER], MEEURS, b anssiE N Rk

BRAHIRRET (45 2 ). WARALTE 36 : 285-293, 1990

10) iEIEBER, M Hh=, @R, b AT O P SR
1980-19894F DI RLAL. P4 HUAR 57 © 592-595, 1995

11) Paulson DF, Lin GH, Hinshaw W, et al: Radical surgery ver-
sus radiotherapy for adenocarcinoma of the prostate. J Urol 128:
502-504, 1982

12)Stamey TA, Ferrari MK, Schmid H-P: The value of serial prostate
specific antigen determinations 5 years after radiotherapy;
Steeply increasing values characterize 80% of patients. J Urol
150: 1856-1859, 1993

13)Kupelian P, Katcher J, Levin H, et al: External beam radiotherapy
versus radical prostatectomy for clinical stage T1-2 prostate
cancer; Therapeutic implications of stratification by pretreat-
ment PSA levels and biopsy Gleason scores. Cancer J Sci Am
3: 78-87, 1997

14) Keyser D, Kupelian PA, Zippe CD, et al: Stage T1-2 prostate
cancer with pre-treatment PSA level 10 ng/mL or less; Radia-
tion therapy or surgery? Int J Radiat Oncol Biol Phys 38: 723—
729, 1997

15) D’Amico AV, Whittington R, Kaplan | et al: Equivalent bio-
chemical failure-free survival after external beam radiation
therapy or radical prostatectomy in patients with a pretreatment
PSA of >4-20 ng/mL. Int J Radiat Oncol Biol Phys 37: 1053~
1058, 1997

16)Fowler FJ, Barry MJ, Lu-Yao G, et al: Effect of radical pros-
tatectomy for prostate cancer on patient quality of life; Results
from a Medicare survey. Urology 45: 1007-10135, 1994

17) Walsh PC, Partin AW, Epstein JI, et al: Cancer control and
quality of life following anatomical radical retropubic
prostatectomy: Results at 10 years. J Urol 152: 1831-1836, 1994

18)Jonler M, Madsen FA, Rhodes PR, et al: A prospective study
of quantification of urinary incontinence and quality of life in
patients undergoing radical retropubic prostatectomy. Urology
48: 433-440, 1996

19) Sedbks—, HARIEE, W 3 0 0B A AT & Quality of
life. HAJA 56 : 2098-2102, 1998

20) ek —, W, IS, 0 S ELIR ST 5
W& PHE— 2 R FEMZE—. HIBREFE 90 1273, 1999

21) Peres CA: Prostate. (In) Peres CA, Brady LW, eds: Principles
and practice of radiation oncology. 3 rd ed. 15831694, 1998,
Lippincott, Philadelphia

22)Weber DC, Bieri 8, Kurtz JM, et al: Prospective pilot study of
sidenafil for treatment of postradiotherapy erectile dysfunction
in patients with prostate cancer. J Clin Oncol 17: 3444-3449,
1999

23)Klein EA: Radiation therapy versus radical prostatectomy in
the PSA era; A urologist's view. Sem Radiat Oncol 8: 87-94,
1998

24)Pollack A, Zagars GK: External beam radiotherapy dose-response
of prostate cancer. Int J Radiat Biol Phys 39: 1011-1018, 1997

25)Zietman AL: Radiation therapy or prostatectomy: An old con-
flict revisited in the PSA era; A radiation oncologist’s view-
point. Sem Radiat Oncol 8: §1-86, 1998

26) Partin AW, Kattan MW, Subong ENP, et al: Combination of
prostate-specific antigen, clinical stage, and Gleason score to
predict pathological stage of localized prostate cancer. JAMA
277:1445-1451, 1997

27)Hanks GE: Theree-dimensional conformal radiation therapy for
prostate cancer. (In)D’amico AV, Hanks GE ed: Radi othera-
peutic management of prostate adenocarcinoma. 21-50, 1999,
Arnold, London

28)Pollack A, Zagars GK. Androgen ablation in addition to radiation
therapy for prostate cancer; 1s there true benefit? Sem Radiat
Oncol 8: 95-86106, 1998

29)Labrie F, Cusan L, Gomez JL, et al: Neoadjuvant hormonal
therapy; The Canadian experience. Urology 49 (Suppl 3A): 56—
64, 1997

30)Soloway MS, Sharifi R, McLeod D, et al, and the Lupron De-
pot Adjuvant Study Group: Randomized prospective study -
radical prostatectomy alone vs radical prostatectomy preceded
by androgen ablation in ¢T2Db prostate cancer - initial results.
J Urol 155 (suppl): 555A, 1996.

31)Fair WR, Cookson MS, Stroumbakis N, et al: The indications,
rationale, and results of neoadjuvant androgen deprivation in
the treatment of prostatic cancer; Memorial Sloan-Kettering
Cancer Center results. Urology 49 (suppl 3A): 46-55, 1997

32) Witjes WP, Schulman CC, Frans MJ: Preliminary results of a
prospective randomized study comparing radical prostatectomy
versus radical prostatectomy associated with neoadjuvant hor-
monal combination therapy in T2-3 NO MO prostatic carcinoma.
Urology 49 (supple 3A): 65-69, 1997

33)Zeitman AL, Prince E, Nakfoor BM, et al: Androgen depriva-
tion and radiation therapy; Sequencing studies using the Shionogi
in vivo tumor system. Int J Radiat Oncol Biol Phys 38: 1067-
1070, 1997

34)Lim Joon D, Hasegawa M, Sikes C, et al: Supra-additive
apoptotic response of R3327-G rat prostate tumors to andro-
gen ablation and radiation. Int I Radiat Oncol Biol Phys 38:
1071-1078, 1997

35)Pilepich MV, Krall JM, Al-Sarraf M, et al: Androgen depriva-
tion with radiation therapy compared with radiation therapy
alone for locally advanced prostatic carcinoma; A randomized
comparative trial of the Radiation Therapy Oncology Group.
Urology 45: 616-623, 1995

36) Pilepich MV, Caplan R, Byhardt RW, et al: Phase III trial of
androgen suppression using goserelin in unfavorable-progno-
sis carcinoma of the prostate treated with definitive radiotherapy;
Report of the Radiation Therapy Oncology Group protocol 85-
31.J Clin Oncol 15:1013-1021, 1997

37)Bolla M, Gonzalez D, Warde P, et al: Improved survival in
patients with locally advanced prostate cancer treated with
radiotherapy and goserelin. N Engl J Med 337: 295--300, 1997

38) Zagars GK, Pollack A, von Eschenbach AC: Management of
unfavorable locoregional prostate carcinoma with radiation and
androgen ablation. Cancer 80: 764--775, 1997

39) Whittington R, Malkowicz SB, Barnes MM, et al: Combined
hormonal and radiation therapy for lymph node-positive prostate
cancer. Urology 46:213-219, 1995

HAERSEE o614 ok



