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THREE DIMENSIONAL CONFORMAL RADIOTHERAPY (3D-CRT) FOR
LOCALIZED PROSTATE CANCER UNDER FIELD ADJUSTMENT WITH
IMPLANTED GOLD MARKERS: EARLY CLINICAL OUTCOME
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Masashi INui, Yoshihiro KuwaTa and Yoshiyuki Kaxkenz
From the Department of Urology, Faculty of Medicine, Kagawa University
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Three dimensional conformal radiotherapy (3D-CRT) for localized prostate cancer under field
adjustment with gold marker implantation was performed according to the treatment strategy based on
the clinical risk factors to the patients who chose external beam radiotherapy. The treatment strategy
contains indications for laparoscopic staging lymphadenectomy and neoadjuvant combined androgen
blockade (CAB). This protocol was applied to 19 patients at Kagawa University Hospital from July
2001 to December 2003.

The patients were divided into high-risk group (n=14): T34NOMO or PSA =20 ng/ml or
Gleason sum =8 or suspicious node, and low-risk group (n=>5) : T1c~2bNOMO and PSA <20 ng/ml
and Gleason sum =7 and no suspicious nodes. Basically, high-risk patients underwent laparoscopic
staging lymphadenectomy prior to radiotherapy. One of the 14 patients had a positive node and
underwent endocrine therapy. The high-risk group received neoadjuvant CAB for 3 to 4 months,
followed by gold marker implantation. One patient chose endocrine therapy at this point. Low-risk
patients underwent marker implantation without endocrine therapy. Every patient successfully
completed planned irradiation. The changes of prostate volume and serum PSA after neoadjuvant
CAB were significant {28.7ml to 15.7ml (p=0.004) and 53.9ng/ml to 1.4ng/ml (p=0.023),
respectivelyl. Only one patient in the high-risk group had biochemical failure. No grade 3 or 4
adverse events occurred in NCI-CTC grading. The analysis of gravity center migration of the
implanted gold markers in the first 8 patients showed that the planned safety margin might not be wide
enough to avoid neighboring organ irradiation. These results suggested that 3D-CRT under field
adjustment with implanted gold markers contributes to both higher efficacy and lower morbidity.

(Acta Urol. Jpn. 50: 611-616, 2004)
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v —h— % HWiAHK, real-time tracking ¢ IMRT
%179 T LT, positioning error R[HEFDOBE AT T
PERAMEREELEY bbb 200147 A L YET
% 3D-CRT 2B 17 2 EHEEDE L BRI L LT
=N —EEROFLRAE DAL Z T CES. v —
A —EICL AN EMIEZ A LA-RILIR 3D-CRT
25, BREMPRIEEOMEICERL T 52 KRE
T5.

MR EHE

1. x &

20014E 7 A £ D 20034E12R 12, FIIKZEZERHE
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Fig. 2. Methods of gol
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Fig. 1. Treatment strategy for localized pros-
tate cancer patients who select external
beam radiotherapy. High-risk group
patients undergo laparoscopic staging
lymphadenectomy and neoadjuvant
CAB prior to radiotherapy.
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marker implant. The gold markers were implanted transperi-

toneally into the prostatic gland under TRUS guidance (A, B). Plain X-p

demonstrates successful implant in 2 cases (C, D)
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I23#E L7, Lowrisk £ #E 2 SNERITIE, ~<—
H—BOALBITHBERE L EMTHITL -
High risk & # 2 & NL72#EBI T It neoadjuvant CAB
{LHRH analogue (Bt o.—70lL V) Fiizde
VYY) +ERT O FERT Y Fay UHl) %3~
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3. v —SIHHMOARKTE

T —h—EROEEIL, BAEMFIMIRAER & FkE
12, MEHERRERT, BeANT, BEBBITERSA FTI
To/z. 8B LY 18G BRIGHICH L 5.5Fr &
TF=TMAY AT a—%— (X714 %5 M) %,
Hol G THEE, BREEZHRNTHT—F IV~
PEF2a—H—DOMNELE L TEREY 2mm 999.99
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HDDb—RIDOLRER & BB EIR D 2 @RTE L7
A5, BERMED D bREWHOIEMBEIET 2 B
Mz, —EBHZ) 3SEEFET LI L TURELT
DRBA L DERIRBEIICLTS (Fig. 2). &
BRI % & BHA 3 AR LATE L, &
FETE A CT HE 3 ERIREIC X 5 JIERER
LEDHBIELRVESERE L.

4. FiZBR 3D-CRT D Fik

v— A —BE%, FE CT %% LIEETE % £
L7z, Z OB, EROEERERL LSS, BHEDE
HAHT, OBERD B IX155 0 k7 o 7REE TR
ot EE&IMTOEET, 1H 2Gy, A5
B, 350Gy T, v— V> 2EAS L VHESIC
10mm, BEREIC 15mm & LCHE L. 500Gy 56
B, =YY rELBLUREIC Smm, BHEIZ 10
mm & LC, ifTLCv%. EERRSHRE X454 68
Gy & W BIss L, BIfE 74 Gy % T dose-escalation L
Twh, F7-REHES, FEAOGETHERL /2K
T4 7 b—bxHAVWTHNEBEDRES AL TH LT
XLTwa HEEABFEHOKDBIIESHEIZ
lineacgraphy Tv—# — B xR L, HEHEFTEA
BELRELDGEX, NMEOMRAELIT72.
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Neoadjuvant CAB % fif7# 3D-CRT #3241
BPRT LTWwBITERICDWT, 1) Neoadjuvant
CAB OHi I BEE~DHE, 2) Neoadjuvant CAB
O PSA ~DEE, 3) BAHEFD PSA OB, %R
~7e.
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risk B 1460 (b : 54~ 7478, F1968.3%) T,
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ORTWIEERE R o7z, ¥ D 8HIT, neoadjuvant
CAB % 3~4 W RiTo7:1%, v~ —h—EHrEEBEL
AEREHEE R HAT L7-. & OBBET | FIASHA UG
DR FLESN, BHEZTH%E» o7 (Tablel).
2. Neoadjuvant CAB LD

High risk 12519 114601 & low risk # T 1§ T
12, 3~ 47 A D neoadjuvant CAB #EE % 1T - 7.
INHDRESITIE, CAB R CRIVIRE S EEER
FEZS, F3H28.7ml 205 15.7ml ~HEIZHS L
(p=0.004), iM% PSA &%, F35 53.9ng/ml 2*5
l.4ng/ml ~EHFEIZHA L7 (p=0.023). HifE®D
0% LLTICBAFR S NL D - 2R 1 B (8%)
Hy, BETBRECBEFCTHAE.
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Table 1. Characteristics of patients who selected 3D-CRT. The patients were classified into the high-
risk group (age: 54-74, mean 68.3, median 71) or the low-risk group (age: 66-78, mean 73.6,
median 75). T stage, Gleason score and PSA were significantly higher in the high-risk group

High risk group

No. Age Stage Gleason score PSA (ng/ml) LN sampling Pathological Dose (Gy)
1 54 T3b 8 (4+4) 32.3 — N 68
2 77 T2b 8 (4+4) 39.9 — N 70
3 76 T2a 7 (4+3) 20.0 O N 70
4 59 T2b 8 (4+4) 420 == N 70
5 75 T2a 8 (4+4) 18.8 @) N 74
6 59 T3a 7 (4+3) 110.0 O N 74
7 70 T2b 9 (5+4) 18.1 O P -
8 65 T3b 9 (4+5) 144.0 @) N 74
9 60 T3a 10 (5+5) 37.3 —x N 74
10 71 T3a 9 (4+5) 8.4 — N 74

11 71 T3a 9 (4+5) 81.6 @) N ok
12 74 T3a 7 (4+3) 14.9 o N 74
13 74 T2b 9 (5+4) 125.4 O N 74
14 71 T2b 9 (4+5) 48.9 O N 74

—*: prior androgen deprivation, —** : underwent renal transplantation, —*** : selecled endocrine Tx.

Low risk group

No. Age Stage Gleason score PSA (ng/ml) LN sampling Pathological Dose (Gy)
1 74 Tlc 7 (4+3) 15.7 = N 70
2 75 T2a 6 (3+3) 13.4 Ot N 66
3 78 T2a 7(3+4) 5.9 — N 74
4 66 Tlc 6 (3+3) 18.2 — N 74
5 75 Tlc 7 (4+3) 11.3 — N 74

Of : underwent low anterior resection of rectum.

WU L7, BBSERIIC Lineacgraphy % 2 58T
BEL, v A -—NBEEZHALILIA, AR
HREABONOBH L TWDE I L2 bho e, Bk
R—A-—DBEPRLNIDZ, BREDC-OBEE

VRSN TWERT, BETHILTORELNE
BEBR LN (Fig. 3). B ZOEMFBRWT
b, X (B4R, Y (8%), Z ER) FE, &K
1.7, 1.8, 2.4mm DBEBHFRON, t—T75F4<v—

Fig. 3. The marker remarkably migrated in a patient who underwent partial
resection of right iliac bone due to chondrosarcoma in 1988.
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Case No.

Fig. 4. Gravity center migration of the implanted gold markers; X-axis:
left-right, Y-axis: dorsoventral, and Z-axis: craniocaudal. No.5
was the case in which markers markedly migrated along X and Y-
axis. The maximum migration of implanted markers in 3-axis ex-
cept case No. 5 were 1.7, 1.8, 2.4 mm, respectively.

Table 2. Adverse events according to NCI-
CTC grade are shown. There was
no complication greater than grade 3
during and three months after

radiotherapy
Proctitis  Dysuria Urinary frequency
Grade 1 4 3 5
Grade 2 3 0 1
Grade 3 0 0 0
Grade 4 0 0 0
Total 7(41%) 3(18%) 6 (35%)

TUEmEA2SD (BREEEBE) LLTERER
7.2, 6.1, 8.5mm OBFEZEFRET NS L) F—5
%157 (Fig. 4).
4. BEBBE»ORTHRI VAL TORERESR
BE#ETHIZA LI TCOREES (NCI-CTC) 2
BL T, $HRIZ grade | 2558, PERD2ED
PERRE %X T grade 2 A1 5I, PERR¥E I3 grade 1 2%3
Bl, ER#I grade 1 2565, LHOUFEEL
grade 2 AS2BUIZ R & 7z (Table 2). Wi d
grade 1 72132 C, ERATER L TV HHEHNIZ 2 1
Tho7-.

% =

BRI 2§ AV ERSHE R, MIAESEREL
TOHEBEED, W0B%RET S LORENHE?
RERLBZEERORY % H- T, 3D-CRT ®
IMRT #EMALE N, 70~80Gy DREHMEDOHRE
bR Sh &7 EROWHKEIX 60~70Gy &
VbhTwa I ens, STEREDERZBHFSS
WEEICZ-TL A, BIRIEE, BFRERIZEL,

LB ZITI2L L, BEAEEMZWENIZBDN
B, SHE~—H—OBBEFHET S LT, Bk
PBBLTWEZE, BHERICRBAZN S5
&, BREOUBK OB Z EDPHIITSHIZKEL
BETLZENbho/z. bivbiug, BEEIEE L
T50Gy $TiEv—Y % 10~15mm & 5THEY,
FDH<T—TY % 5~10mm & LT, BIRERIC
boost BEETTC 714Gy * BREEL LT 5. BERIE®
MAREYZETHEY— DV 3O BEICh, B
S EOHESLETCHLI L ¥ EKT S,

Neoadjuvant CAB #1735 Z L DEE L L T
i3, BEBIURIIROET CTV (dinical target
volume) DHE/NEHFR & WIESHE B OHHIZDE ATHI 5
TEDD TEENCIE, BEHRIGEICRE L PR
EORMBEEBEGHEN D - b DD, EEBBIFT
FHEFALh s eV REY 2 S Y, B
BO, BEDRPEEBTLORER EIZ—FD con-
sensus [T FAB STy, HHEREIZET 555
IZDoWTIE, BMARERICLIZETRH2000,
neoadjuvant CAB % 2 -® Rt 1B TH
BENZOEVIEEY B HHESEIERE LTwA
V,

37 A ETORESFERIZDOWTH NCI-CTC grade
1 DR HERFEH 8B, grade 2 DR A1 I,
grade 1 DEMBKRAT5 B, grade 2 DEMG %552 FIIC
RoNizOMT, BEZEERESWLLHI 572013,
CONMEBDOREVPFRTH /2 EZL. 4%+5%
BREHIRIZB 1T 5168 NE, QOL O LT LT
WA,
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