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Table 1 Clinical and pathological characteristics of the study population

Age at operation, median (range) 66 (57-77)  Pathological stage, n (%)

Preoperative PSA, median (range) ~ 17.1 (3.8-89)  pT1-pT2 (confined to the prostate) 15 (32)

Preoperative PSA, n (%) pT3a (extraprostatic disease) 17 (37)
-10 22 (48)  pT3b (seminal vesicle invasion) 9 (20)
10-20 10 (22)  pN+ 5 (11)
>20 14 (30)  Prostatectomy Gleason score

Biopsy Gleason score, n (%) 3+4 11 (24)
343 5 (11) 443 13 (28)
3+4 10 (22) 4+4~5+5 22 (48)
4+3 9 (20)  PSA recurrence time from operation (months), mean (range) 5.6 (0-46)
4+4~5+5 22 (48)  Time from operation to SRT (months), median (range) 16 (1.3-86)

Clinical T stage, n (%) Time from PSA recurrence to SRT (months), median (range) 12.9 (0.8-55)
Tlc 24 (52)  PSA levels prior to SRT (ng/ml), median (range) 1.3 (0.3-5.0)
T2a 4 (8.7)  Radiation area, dose, n (%)
T2b 8 (17) Only the prostatic bed (50-70 Gy) 16 (35)
T2c 3 (6.5) Only the internal pelvis (60 Gy) 2 (4.3)
T3a 7 (15) The prostatic bed (20-30 Gy) and internal pelvis (40 Gy) 13 (28)

The prostatic bed (6-22 Gy) and whole pelvis (40-44 Gy) 15 (33)
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Fig. 1 PSA non-progression rate after salvage radiation therapy
in 46 patients
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Fig. 2 PSA non-progression rate by PSA level before salvage
radiation therapy
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Fig.3 PSA non-progression rate by seminal vesicle invasion
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Fig.4 PSA non-progression rate by the Gleason score at radical
prostatectomy
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Fig.5 PSA non-progression rateby microvascular invasion
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Table 2 Cox’s proportional regression univariate and multivariate analysis

Multivariate

Variables Univariate -value
p-value (HR, 95%CI) (H}’{, 95%CI)
PSA before surgery 0.565
Clinical stage 0.752
PSA prior to SRT 0.037 (1.3,1.01-1.67) -
Lymphovascular invasion 0.466 -

Microvascular invasion

Prostatectomy Gleason score

<0.0005 (5.9,2.38-14.39)
0.001 (2.1, 1.35-2.41) -

0.019 (4.0, 1.25-12.8)

Radiation dose 0.066
Time from operation to SRT 0.22
PSA doubling time 0.86
- o TIER LTI RS WI EERBEL TV 5,
IS

Wit O PSA FE5IEHE O R T 56 R i R s O 1
xRS 5o AMETI 2 BITYETBOERIC X
DS 27 BT ESESE SRR S N205, ZOMoE
B CIEBRZW TR S L IZEBE~Z I
FETERWEFICSRT 2FEL TV 5, MER
&M % W2 T & 2 R M OB E» RS
A, Bl 2 IEHE R HPHAERR T - T H RS
(2 BT 2 E— DR BE 22 IR UG CTH 1
BELZBROBRIECTH L, —H T, FEVARETT
TEE 2 A BHEIXFRD 2 2o 72 b D DOEHREHR I
L BHER - HEEEE O fFTE LY, SRT O RIER] %
MIREICIEIR S 2 2 LIZEETH L, S 512, flifcE
WD ART OFIEEIRIES 252D 55, e
ROFFHFA THIIRE 2 5260 T H B0 I
BT Tl < BEEANRE RGO 26 TG
PR FEET UL T BRI ICED L 720, 2t
FRPREE, B (ZWR2SRHE @ ART 2AF§ 5 T4 Y 72
REZH7-:5LTWh,

Elliot & 13382 123 S 72 AR 2 LG R 3Bk %
Markov & 75V & W CoOBr L RGZIR 4% O PSA
FEIIxT L CREEBIZE %O SRT & ART % LB L C
W5V, 10 4ERE O PSA JEFE SR, R R, &5t
CTHRZ2IO2HTHERT &N T, 47% Xf
52%- 69% X 70%- 72% X 73% & D3 712 ART #F
MHREIFCTHo7ze LA L. AIEOE THE LM
(Z 6.8 4FKT 6.1 4F & #EEEREE + SRT HEAY BRI 72 K5 2R
R L7z HLEFTHEIETVOGHFERTH Y,
B850 & 0 R R AT 2 ANl (R U S
DNEDIREHTHLZ L2 EZ D EEEOE L+

SRT DIEAEAALERRIFZE DT IE 2 VA, #EEo
WL OO IR — MFZETIXSRT 12 & A F DK
FhEIRLTWh, Trock HIXFIV IR &EHEte. PSA
5 H\CILRFTEF L7z 635 ERI Z fEt L. SRT H
MG % S THE BN IR & 2 e WIERBT X )
3G LRI EICIE Lol L Tw
%9, F7z. SRT ICNA B % A T PRk
ETL ol LTWh, ZOHE TIL SRT 25%)
REIRTOIMEEEL TH 5 2 ELHADEE, &
512 PSA 5L 256 # HLLNOBIIZIR S5 5 &
LCW5h, KIS bt SRT (2B 5 a2
ENTEY, 37-55EF % Ml LT a7, SRT
%D PSA FIFERIL 34FETS55-71% TH V) . Ash
T RO R %1572, SRT EDOFHIERT-Tld SRT
i O PSA MEIZBE L T 3 fFO#HEADT? . PSA 15 1LHE
oA, PSA LI & B &Y, &MERD
Gleason score'” |ZBH L CTENEN 1 hOIHED D 5 6

W RO RN R 2 7R S e WEHIZ W o
FEZONb. TR ENRS STV,
HDHVITHS ST HIEPLE R TR 2T
B F 7z, WL T D BRI R /NG R HE & B
RIZHEBAEMB SIS EET LI ETH b,
Gleason score 238 LL . & 5 W T MEEIZ G & v o
2RI IR A RIET AT R E ShTB
DL TS DORTF % FO 5 B T R BRI
MERTILEEEEINRVEEZ SN S,
RTOG96-01 [ 7 3t Bk T3 4 2 0 PSA F 58D 771
Bl A& T > % A12450F, SRT & 77 L RIEHRE & SRT
LAY I FNIREEZ S 7.1 FREEEIZE L T
Y, ZOMER. EIBEE OFEILHE T 12.6%.

(4)



—338 — [ U S R - S NS

BETT4% THY ., S 512 PSA FEFZEZIT 57%.
40% TH Y EH IV F I FNIREED BIT 72 i = 7k
HLTWD, E5IZEH VY I FOFHEED TR b AR
% 7R L 72 D73 Gleason score 8-10 DKL TH -
72 LTBY, BBV I FAPSA B ICHAE
5% HRATET % Bk 2 B /N e IR AL SR RSB o 7
EHERTE D,

o> SRT D FHRARKF & LT, Filinrs
PSA Fi% £ TOMIM. V) >/ SEiER O ., PSA £
B 7 EDZET H N5, PR L BFTEE LD
bR OfEkik & OBEAH 5 & Fhi, Patel
512X % & PSA 5N 258 b BRR 5 o 7l A
TELTEHTHY ., hromlEimk s BirfsEs X
T2 FHRTFICO%D ) EWMELT0EY, R
MR TS &R AR O IRE R E O F #AY SRT £ O
BREROTFUTROAEZETThH o7z, #FTEHH
H%OPSA FIETFHTL2AELRRT L L CoHE
EEL T 259, MY AR SRT RO %E F
B9 5RTF & L TCOFHEIE %V van den Ouden H
(& 273 B O Fi PR AR B & MR LR R A% PSA
FEE720T T  RFTHS. EIBE., b AR
FHlITAEELZETE L TWEY, REREA T
121X Gleason score 8 DL_F & [EIRE IV = FREEFE &
K4 % b D LERTE L0, ZOfEFE L TSRT
BOBETHUMHEF L 2 DHFETV 200, AIRETIE
FEGIED D 7% {0 Stk MRS 2 OIRGE S LB &
S AY (Wl

RIEIH S DIEFI DD 70 <. F - RRBIE
WML SBRLTI SIS T 2LEIH L. L
MLy B S OO b REGIEUL B 72
S N7 ROBEMIZFEAETH T, —EDE
WaFobDLEz 720 WORTH — sk OB
BRSND DS & B WENL N, WIER
fLmi X R R D EETH 5058 %2 L %
pooled 34T b SR E E 2 720 AIET TIEATRTO
N3 AR, AT T2 P58 IRE D SRT & [R] IR L2 A 43 i
EEXFERL 7260, SRT OARKDOFEFHRZ R¥ 12
(LG 2 EHIR LBRAE L 720 SIS ORI — 2
DRBEDEFHR 2 T 51213 2 S IR oAz
Db L RATESE. BB, RS E A FHE L 20T
NEebhnwbkEZ 5N b, & 5ITTTH4 PSA 38
RO TIEGI T UG & 2 T 7260,
BIEZORDOE. & D WIZIEBEIL D 7 25 ART B
EOEMET A 2 L TSRT OFEF#R D HH L %

0% H3E

N bhnweE27, 72, PSAFREL & 72
LT EGEE MBS RIS ., RIIBRGER
R VEDIENDHLZEEFEETLHE, 10K
UL O s B2 BT 2 Rk o @) 12
MLCTEEHICHMETA2UELHLTHA ). KiE
B CITWIRERFHE . WURHRRIEIE O [ TR 7S
M3 2tahare sy A0 nE T4 1H S
NFERE S N7AER IERED D 2 b b & 37
WHEN R o7z, BETOREDRHEODH L L
AHTHAN—EDT b AR LERTE
EEZ 7T

& B}

WO L FERIC SRT #I D PSA 23EH, Glea-
son score 7 AN, AEEEEE / IRE RO 72 WHITILE
MR RO S R O R O IFFTE 5 &
& 2720 — )7 CEIREEFE % 7RI $ % Gleason score 8
DL B R E B TN WIGEHR 2 S e O G
DE LRI T RE EE 2 72, KRET CTlEERERD
NREEE &S BT FTH ) . SRT BIG DR
OB ER T NERNFLEER 72,

X 73

1) Thompson IM, Tangen CM, Paradelo L, Lucia MS,
Miller G, Troyer D, Messing E, Forman J, Chin J,
Swanson G, Canby-Ilagino E, Crawford ED :
Adjuvant radiotherapy for pathologically advanced
prostate cancer. A randomized clinical trial.
JAMA 296 : 2329-2335, 2006

2) Showalter TN, Ohri N, Teti KG, Foley KA, Keith
SW, Trabulsi EJ, Lallas CD, Dicker AP, Hoffman-
Censits J, Pizzi LT, Gomella LG : Physician beliefs
and practices for adjuvant and salvage radiation ther-
apy after prostatectomy. Int J Radiat Oncol Biol
Phys : 1-6,2011

3) Mehta SS, Lubeck DP, Sadetsky N, Pasta DJ, Carroll
PR : Patterns of secondary cancer treatment for bio-
chemical failure following radical prostatectomy :
Data from CaPSURE. J. Uroll 71 : 215-219, 2004

4) Moinpour CM, Hayden KA, Unger JM, Thompson Jr
IM, Redman MW, Candy-Hagino ED, Higgins BA,
Sullivan JW, Lemmon D, Breslin S, Crawford
ED : Health-related quality of life results in patho-
logic stage C prostate cancer from a Southwest
Oncology Group trial coparing radical prostatectomy
alone with radical prostatectomy plus radiation
therapy. J Clin Oncol 26 : 112-120, 2008

5)  Elliot SP, Wilt TJ, Kuntz KM : Predicting the clinical
benefit of adjuvant radiotherapy versus observation

(5)



201247 H

6)

7)

8)

9)

10)

11)

and selective salvage radiotherapy after radical
prostatectomy : a decision analysis.  Prostate Can-
cer and Prostatic disease 14 : 270-277, 2011

Trock BJ, Han M, Freedland SJ, Humphreys EB,
DeWeese TL, Partin AW, Walsh PC : Prostate can-
cer-specific survival following salvage radiotherapy
vs observation in men with biochemical recurrence
after radical prostatectomy. JAMA 23 : 2760-2769,
2008

Terai A, Matsui Y, Yoshimura K, Arai Y, Dodo Y :
Salvage radiotherapy for biochemical recurrence after
radical prostatectomy. BJU Int 96: 1009-1013,
2005

Sasaki T, Nakamura K, Shioyama Y, Ohga S, Toba T,
Urashima Y, Yoshitake T, Terashima H, Koga H,
Naito S, Noma H, Komatsu K, Yamaguchi A, Hira-
tsuka Y, Hirano T, Handa K, Abe M, Fujisawa Y,
Honda H: Low pre-radiotherapy prostate-specific
antigen level is a significant predictor of treatment
success for postoperative radiotherapy in patients
with prostate cancer. Anticancer Res 26 : 2367~
2374, 2006

Wadasaki K, Kaneyasu Y, Kenjo M, Matsuura K,
Murakami Y,Hashimoto Y, Ito K, Kiriu H, Ito
A : Treatment results of adjuvant radiotherapy and-
salvage radiotherapy after radical prostatectomy for
prostate cancer. IntJ Clin Oncol 12 : 37-41, 2007
Egawa S, Ohori M, Iwamura M, Kuwao S, Baba
S : Efficacy and limitations of delayed/salvage radia-
tion therapy after radical prostatectomy. BJU
Int: 84(7) : 815-820, 1999

Tomita N, Kodaira T, Furutani K, Tachibana H, Naka-
hara R, Mizoguchi N, Hayashi N : Early salvage
radiotherapy for patients with PSArelapse after radi-

(6)

Hrf A 5 4 BISZBR A2 0 PSA TRFEITN 3 5 SR U MR D MRS

12)

13)

14)

15)

16)

—339 —

cal prostatectomy. J Cancer Res Clin Oncoll
35: 1561-1567, 2009

Goluboff ET, Heitjan DF, De Vries GM, Katz AE,
Benson MC, Olsson CA : Pretreatment prostate spe-
cific antigen doubling times : use in patients before
radical prostatectomy. J Uroll 58: 1876-1879,
1997

Shipley WS, Hunt D, Lukka RH, Major P, Heney
NM, Grignon D, Patel M, Bahary J, Lawton CA,
Sandler HM : Initial report of RTOG 9601, a phase
IIT trial in prostate cancer : Effect of anti-androgen
therapy (AAT) with bicalutamide during and after
radiation therapy (RT) on freedom from progression
and incidence of metastatic disease in patients fol-
lowing radical prostatectomy (RP) with pT2-3, NO
disease and elevated PSA levels. J Clin Oncol
29: 2011

Patel A, Dorey F, Franklin J, Kernion JB:
Recurrence patterns after radical retropubic
prostatectomy : Clinical usefulness of prostate spe-
cific antigen doubling times and log slope prostate
specific antigen. J Urol 158 : 1441-1445, 1997

de la Taille A, Rubin MA, Buttyan R, Olsson CA,
Bagiella E, Burchardt M, Wellisch OM, Katz AE : Is
microvascular invasion on radical prostatectomy
specimens a useful predictor of PSA recurrence for
prostate cancer patients ?  Eur Urol Jul 38(1) : 79-
84,2000

van den Ouden D, Kranse R, Hop WC, van der Kwast
TH, Schréder FH : Microvascular invasion in pros-
tate cancer: prognostic significance in patients
treated by radical prostatectomy for clinically local-

ized carcinoma. Urol Int 60(1) : 17-24, 1998



— 340 — BoR E OB Kk %M OGE B0 B3m

Tl
c-

Salvage radiation therapy for patients with prostate-specific antigen
reelevationafter radical prostatectomy

Ayako TANAKA", Makoto OHORI", Naoto KANESAKA?, Yoshio OHNO", Koichi TOKUUE?,
Masaaki TACHIBANA"

Y Department of Urology,
2>Depar’[ment of Radiology Tokyo Medical University

Abstract

Purpose : To assess the efficacy and risk factors of salvage radiation therapy (SRT) for patients with prostate-specific anti-
gen (PSA) reelevationafter radical prostatectomy.

Materials and Methods : We retrospectively studied the 46 patients with clinical stage T1c-T3aNOMO prostate cancer who
had PSA reelevation after radical prostatectomy during 7 years between August 2003 and August 2010. We excluded patients
who had had hormonal therapy prior to or immediately after surgery.

Results : The mean time from surgery to PSA recurrence was 5.6 months, ranging from 0 to 46.3 months. The mean time
from PSA reelevation to initiation of SRT was 12.9 months (0.8-55). The mean serum PSA level before SRT was 1.1 ng/ml
(0.3-3.8). Of 46 patients, 21 (46%) had reelevationafter SRT. Univariate analysis using Cox’s proportional hazardregression
model revealed that PSA levels prior to SRT (p=0.037), microvascular invasion (p<0.0005), Gleason score at radical prostatec-
tomy (p=0.042) and seminal vesicle invasion (p=0.04) were independent predictors for PSA relapse after SRT. PSA non-reel-
evation rate at 5 years after SRT for 21 patients without these 4 factors was excellent, 80 = 9%.

Conclusions : The SRT was more effective for patients with favorable pathology outcomes such as no microvascular inva-
sion, no seminal vesicle invasion or a Gleason score of = 7. This information may help when SRT is considered for patients

with PSA reelevationafter radical prostatectomy.

(Keywords) : Prostate cancer, PSA recurrence, Salvage radiation therapy
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