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FEIIHEAT L T T 3RATHRE, TRUS 74 FFIZ
TRC S R T 9 T W ISk LA A X — &R AR E L (Fig.
2), T 1HEMERIZ, FHERREET, TRUS A FTIZT
TV =% —=— FVEZEL, MESMA%aHHERE,
brachytherapy % 10Gy x 2 /- EIIRG T (Fig. 3),
Z D1 EBRT % 3Gy T 13 p#IH 217> T\, &
72 EBRT (2B L T, f£3k 3D conformal radiation
therapy (3D-CRT) %17->TWw/z2%, 2016 £ 10 H X 1
intensity modulated radiation therapy (IMRT) % im-

Table 1 Transition of radiation therapy at our hospital

1997-2001 2001-2006 2006~

HDR-BT 22Gy/4fr . 24Gy/Afr. 20Gy/2fr.

EBRT 41.8Gy/19r. 36.8Gy/16fr.  39Gy/13fr.
BED 82Gy 82Gy 98Gy

BED : biological effective dose
fr.: fraction

(RMIZELD)

SEAHT

age guide TIZATWIIEZ 4T > T 5,

HEEME L CORRMB L PHIET 7 VKNS
THFTL, PIE<0.06 2 FEED D EHE L7z 417
5 AT O HE A7 2813 Kaplan-Meier 12T, & #EH ORK
FHREMT I log-rank test (2 TN L 720 &0l DYAIZ X
LIWERANY N L ETRL I RATREERL
MiEt 2172 720

BT (6~7h)
ll (3D-CRT or) IMRT |(IMRT(3. 20164108 £0B1E)
1

o 0 B 3[4 s

Brachytherapy (BT) : 10.0 Gy x 2 = 20.0 Gy ‘

Hydrogel spacer

External beam radiotherapy(EBRT) : 3.0 Gy x 13 = 39.0 Gy

BT: brachytherapy
CRT: conformal radiation therapy
IMRT: intensity-modulated radiation therapy

Fig. 1 Current protocol

Fig. 2 Hydrogel spacer

4 applicator needle (17G)

Fig. 3 High-dose-rate brachytherapy
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FfniE 38~81 ik, M 69 ik, #FZ D PSA %
2.2~290 ng/ml, W9 13.6 ng/ml, FRAFLYIL Tlc :
3211, T2a:87 %I, T2b:68 %I, T2c:39 %, T3a:119
B, T3b:50%, T4:36IT, T3 EDRERDL L &F
Tz, 71Uy 2a7ix, 6 L3376, 755106
B, 8 LAY 255 B CTH - 720 WG BRI ~
INEIDHD ) SEERIE ATV, AR & 2 ERR
LIEH AT 72ERNIE, 25561, 64.1% CTH > 720 HIIL
BARFE D 30 ml LT~ g By & L 72k )V E vk

1% 268 B3, 67.3% 24T > 720 BZHIR o gL 97.5
# HT&H o7 (Table 2),

JEME AR, 54T 99.2%, 104 T97%, 15 4T
91.7%Tdh Y (Fig.4), EEMFFEIL, 54 T95.9%, 10
H£T89.8%, 154 T75.8% Th -7 (Fig.5). &hD
BFS i, 54T 80.9%, 104-T70.3%, 154-7T63.9%
THY) (Fig.6), 71V > 22 7RI BFS IHE 2132
72 7o 72 (Fig. 7)o T stage 5l ® BFS &, 4 2 ®
stage THBEZ LY, stage < 25 ICONUKT L
Tw7z (Fig.8). #WizkEo PSA fiijllo> BFS 1%, PSA fif
HEL BRDBIZOMETLTW (Fig.9)e A4 7Y 2N

Table 2 Characteristics of patients (n = 398)

£ 0 38~8L i (HUkfi 69)

#IEEF PSAfE : 2.2~290 ng/ml (H19efili 13.6)

ERPRARAR

Tlc: 3261, T2a:87%l, T2b:68%I, T2c:39%l, T3a:119%l, T3b:50 %, T4:3H

Gleason score :

6 LLN 23741, 7:106 %1, 8Ll : 25511

TR HEAT I PASH Y >/ SET D A D FBTE % AT L pNO OFERIRIGHMEAT - 255 61 (64.1%)
B IMAAR /N A B L L723~9 W HDAA 72 28 bARIVE VR 268 B (67.3%)

HEHE - 1~221 A 7 (P LfE 97.5)

100%
foas WSRO
s0%
oo 5 1 99.2%
104F : 97.0%
Ao 15%F : 91.7%
20%
o
0 5 10 15
(Years)
At risk 398 354 184 53
Fig. 4 Cause-specific survival
- ﬂ\\\-\‘\
oo M
60%
54F : 80.9%
ao%
104 : 70.3%
o 154F : 63.9%
0%
0 5 10 15
(Years)
[t risk 398 299 141 44

Fig. 6 Biochemical recurrence-free survival (&%)

80% v-'ﬂ_l—-—s—L._L"

5% : 95.9%
104F : 89.8%
154F : 75.8%

(vears)

At risk 398 353 174 50

Fig. 5 Overall survival

Logrank test p=0.148

%

0 5 10 15

Atrisk <GS6 37 28 15 10
7 106 74 31 13
>GS8 255 177 76 11

Fig. 7 Biochemical recurrence-free survival (GS 5!l
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YEERNVEVREOFETO BFS ICHEE IR %
257 (Fig. 10).

EHHEL, FIIAPHEE LCHR, BRI, REYLE
&7 & CTCAEvV4.0 Grade 1~Grade 2 ® b @ % #7 80%
RO 72, BT AHLDHH 55, BRI 40%, D
THERTE, REYHHEK TS - 720 BillABFE T Grade 3
DLESDIZB L CIL, 5EDRETIREERT ;ﬁfﬁiéfvﬁ
SEN R D L L 2560 6.2%, DOWTHLIRAS 1L B 2.7% T
otz HALERTIE, B ERBELE? 263>
0.5%, EEZELr 115“0.2% |Z78® 7z (Table 3),

Logrank test p=0.001

—TL T2 T3 T4

0 5 10 15

Atrisk T1 32 28 15 11
T2 194 163 62 11
T3 169 108 44 14
T4 3 1 1

Fig. 8 Biochemical recurrence-free survival (T stage 5!

Logrank test p <0.001

—+— >10.0ng/ml 10.0-20.0ng/ml  —— >20.0ng/mi

100%
90%

i
80%
o 1\\‘-——11_‘_~
60%

° ® (Years) ° ®

Atrisk <PSA10 148 115 48 20
PSA10-20 85 53 33 14
>PSA20 165 104 55 21

Fig.9 Biochemical recurrence-free survival (#)iZ PSA fii}l])
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BOREBNL 54ET83.5%, 104E T 74% L FEA% D
(P=0.008), &L C\/zo F7224%0, HMMRNIRS 4-5
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W, MEIEASE Y > /S HT O A D staging lymphadenec-
tomy Z1T-o 72D 5, pNO ZHERBEMGIT L T\ 7228, V)
VOSHIERRE I DAL L il ST, FEHIE O A
oLl L, BIEEHEIT L Tve v,

B A7 BB R, o) 2 7 BRIFMERT AR
FEIZH LA BIEEEDE , W 2 CRE DGR #
RyEENL, @Y A7 BRI PERZHE 0 2 RIG#

Logrank test p=0.427
——NHT(-) —=—NHT(+)

o -.h“n%

60%

20%

0%
o 5 10 15

(Years)

At risk NHT+ 268 190 82 22
NHT— 130 104 81 23

Fig. 10 Biochemical recurrence—free survival (NHT £ &)

Table 3 &BtiE (CTCAE v 5.0)

RHEHHE

BUR, PRI, REULEE, MUK,

BeEA S HHE
GU (G3) JRiBRAEAE
iR
GI (G3) Ehsze
TEL s 1555
E2EAL

Mg, T, ILMEZ &
(G1~G2) # 8 HIFEfE

(6.2%)

] (2.7%)
1 (0.5%)
5 (0.5%)
il (0.2%)

CTCAE: Common Terminology Criteria for Adverse Events
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HE LT, FHEE L RS EThI, TR L
LTI ) 7 HiERE & & TR &R R 2T b
TWb, gHf#EDS & L, EBRT HMJE % & EBRT
& brachytherapy % #f Fi L 7z brachytherapy-based
radiotherapy 24T H N T W 5 7%, FilfEd: & Ll L,
brachytherapy-based radiotherapy (3 [F] 55 O A A7 5 8
Wt <Y, B PC B LTIk, EBRT HhBE X
EBRT + brachytherapy #® randomized control study
TORIIZB VT, EBRT + brachytherapy # D 7575,
& 4L 72 BFS 78 it 5 & LT v 527, Brachyther-
apy-based radiotherapy 2% L C, Hoskin 5% 1%, 1%,
H, B4 A2 &REE L, BFS 145 4T 75%, 10 4
T 46%, Vigneault 5”41 27 OXET, BFS 135
FT94.6%, I0FTI2.5% LML TWb, BEEHIZ,
Sl B AT OO TH 525, BFS X5 4T
80.9%, 104ET70.3% TH ) BIF it R ThH -7,

Brachytherapy-based radiotherapy ® & #f4E (2B L
T, FHIEPHE S LT Grade 2 £ TOHIK, FERTE,
JREYEEZ: EASHERB) Tl 8 EIARE & EHHE TR B
T2, RHERE IS TINS5 2 L% o 72,
Grade 3 DL OB & 664 & LT, Hoskin 5712, 5 4
TIREEH 26%, TH{t#RR 7%, Zwahlen 5135 £ TR
B T.1%, HALER 0% &35 L T\ b, BB,
PREGR TIRIRERAEED TR S 2 < 2561,6.2% ThH o720
PRIEIRFEAE D TR, MR ETHHI 5 D AR T,
ZOREE, EREFRARE LT 7)) 7 — % &t oMt
B TIUCE DD DITER L Tz, ERICIETY -
L < IEHIREYIBIMT 2 1T > 7225, WIS IZERE M 2 A E
Bl H)EEORETH D, DOTHIMEL L TR %
2. 7% 78O 720 HALZRR T, EEE L EREED 2
B2 0.5%, BEEELE 16 0.2%I2F8D72h%, R
LOME LB L COHRHEANTH B L bz, &
BF G ¥ 8 o 72 9, 2016 4 10 A o 5 EBRT %
IMRT/IGRT & L, AP~ OR =0 @4 %« H 5
L, 5122019 4F 1 H H & a6 e FH R DO A Ak A
~—H (Space OAR ¥ A7 4) % 8iE LIEZITV, &
W8 & OB D & 5 72 5 B IRt m o 4 H
8L Twhb, Space OAR YV AT L %#BETAHZ LIZ X
D, EBAOREHEASEY 4% L7z & OWERT,
Grade 2 DL FOWEIE R G BHEDS 0% TH 1, HEREESE,
HREEIC BV CORBICUH L2 L i S hTwaY,
¥ 72 Space OAR VY AT LA ORBEIZ L T, BIIROE
W F T eSSBS T, ERTAPEELTY
B & OWHEEEZ —E IR T, Ao RS #E 2 38
TE2WRetEdH Y, 4% D Space OAR Y A7 2%

WCHIRE 1T FETH 5o

) A7 BISEE O BETEANRES 0 7 ¥ 2N MR
e LTORNVE VEEOLIEICE L TIE, FI2h
M- E ) A7 RN 5 5 2O sER (RTOG 7506,
7706, 8307, 8531, 8610) 2% bo 7))V ¥ AT TN
8~10, ZUV VA T7AT7TN (+) X T3DOEY
A7 HEFITIE, BRIV E VBREOIHI ALK 2L
By pepmansY, 8 AV EBICHT S
70Gy OFRGE 34ER O T2 L) v #5103 10 F a7
e EIcdaE L7z (68.1% vs39.8%, p <0.001) &
OHENDH N, TR bed ~O T0Gy F T O EIEET
T, 7Y a2y bRIVEVEERIAEREEDNS, —
77, BERBITIX, BIAZAR bed ™I 82~98G & i IREHE &
ThHY, 7VaNy MRIVEVEEZLTY BFSIE5
HF80.9%, 10 T 70.3%, SAELFEIL 54T 95.9%,
104 T 89.8% & HIF e i CTH o720 o TT T an
VIRV EVEEOLEEIIRENTH L. B,
high risk fEIIZA L, HDR-BT + IMRT #, HIL &~
PR 2AEMMEITT A 2 L2 X AIEEEOKE E1T -
TWBEIHATH D,

TR R OTERRREIZ R L TId, Talcott 513K
W 2L Y BB 5T (low-dose-rate brachytherapy :
LDR-BT) + EBRT |2 & %G8 C, {GH#HTE full erec-
tion S BE T H » 72 & D 63% 12 complete erectile
dysfunction (ED) 235643 % & #ii L, Potters 5214,
LDR-BT #jliiG% % & LDR-BT + EBRT i FiE LR %
WL, 54E0 follow T potency & iliffr C & 72D L HAl
EHETET76%, BEHETIES6% TH 72 HEL T b,
Robinson 512k % A% 7F1) ¥ AT, 24 TOMH
T, NERIGIE O ZREFEREMERE N — N Iid R
M¥%1.0&35&0.76 THV, LDR-BT + EBRT
0.6, EBRT H.7H 0.55, ##% i AF MR G 1 AT 37 I 4 B Al
0.34, FFEEIRIEAT BRI 0.25, cryotherapy 0.13
EEINTW D, EOBGE TIEFMED: X0 i
DT IVERERERAT I B W TEMENH S & Bb s,

TG RRE I X 2 FhHEE R REAL T 12 2 W T Goldstein
5L, BUERRIGHET 14 7 BT, erectile function 2M&
T L, %20 Doppler M CHLFRAL T, ME®HFIZT
pudendal artery DGR 2RO L W5 L Tw b,
Mulhall 5°1&, BYIRMFE O T & B MR AR MR
12T 80% DIEBITHIR 2 H D leak & 788D, Z DL
KBS DPEEMT CTH o MELT0D, 2DLE)
VR IEST I X A ED 1, #FiRICES-§ 5 & R~D
EENELRFEKREEZ OND,

—J, Merrick 5'® 1%, LDR-BT + EBRT T neuro-
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vascular bundle (NVB) ~O g #iRS & & ED (24
LawEHE L T\w5b, 72, PDES FEE I FhHEAE
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LCHERITILEDRS D L OMEDH 57, Fisch
S8, RREEAER GREERER) 12 HET S N2 B
HONGEEZO ED OFEHE L BET 2 & L, L0 E#H
w CORFTEIC ED OSIEHE D E W L LT b,
— /T, BEEAMIAOBHIES R L ED & B
RVETBHELHEET A BRRETC X 5 R
REEEL, N5V OORRPEEHICEEL T
Ll EING, 4%, BBRIZBWTLRgHREZD
PRI L CTHRET 2 FETH 5o
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EFREOUGEE HiF L T 2,
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TREATMENT RESULTS OF HIGH-DOSE-RATE BRACHYTHERAPY
COMBINED WITH EXTERNAL BEAM RADIATION FOR HIGH-RISK
PROSTATE CANCER AT KAWASAKI MEDICAL SCHOOL

TOMOHIRO FUJIIL YOSHIYUKI MIYA]JI, TAISUKE JO, SHO KAKUMAE,
TOTA NAKATSUKA, HIROFUMI MORINAKA, KEITA HIRATA, SEITETSU SUGIYAMA,
SHINJIRO SHIMIZU, SHIN OHIRA, MIKAKO KAIFU axp ATSUSHI NAGAI

Department of Urology, Kawasaki Medical School, Kurashiki, Japan

Abstract :

Total prostatectomy and radiotherapy (external irradiation) combined with extended lymphadenectomy
and androgen-blocking therapy have been recommended as radical therapies for high-risk localized

prostate cancer.

We have been performing high—-dose-rate brachytherapy (HDR-BT) for localized prostate cancer in our
hospital since August 1997. Among these cases, external irradiation combined with HDR-BT was
performed in 398 cases of high-risk localized prostate cancer, and the treatment outcomes were examined in

this study.

Cause-specific survival rates were 99.2% at 5 years, 97% at 10 years, and 91.7% at 15 years, and the overall
survival rates were 95.9%, 89.8%, and 75.8%, respectively. The overall biochemical recurrence—free survival
(BES) rate was 80.9% at 5 years, 70.3% at 10 years, and 63.9% at 15 years, and there was no difference in the
BFS according to the Gleason score. Differences in the BFS according to T-stage were observed in four
stages, and it decreased as the stages progressed. With regard to grade 3 or higher complications, urethral
stenosis was the most common complication in the urinary system (n = 25; 6.2%), followed by hematuria (2.7
%). In the digestive system, proctitis and rectal ulcer were observed in 2 cases (0.5%) and rectal perforation

in 1 case (0.2%).

The combination of external irradiation and high dose-rate intra—tissue irradiation in high-risk prostate

cancer patients seems to be a safe and effective therapy.

(Nishinihon J. Urol. 84 : 2-8,2021)

key words: prostate cancer, high risk, radiotherapy, high-dose rate brachytherapy




