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Radiotherapy for Cervical Cancer
Patients with High-Dose Rate
Brachytherapy
: Application of Shielded Colpostats

Hisao Ito, Shoji Kutuki, Iku Nishiguchi,
Tohru Kuribayashi, Toshitake Nakayama,
Kazuhiko Takemasa, Minoru Uematsu*,
Yutaka Ando and Koichi Ogawa**

Two hundred sixty-six cervical cancer patients
with histologically proven squamous cell car-
cinoma were treated with radiotherapy alone at
Keio University Hospital between September
1984 and March 1991. All patients received 30 Gy
of external whole pelvic irradiation and 20 Gy of
pelvic irradiation with a central shield. After 30
Gy of whole pelvic irradiation, high dose rate
intracavitary brachytherapy (24-27 Gy) was
applied with the shielded colpostats (3 mm lead).
The 5-year cumulative survival rate in each stage
decreased with the advance of stage (stage I :82
%, I11: 67%, 1I: 43% and IV: 19%). When
patients with stage Il cervical cancer were classi-
fied into three groups according to tumor size (S,

M, L), patients in group L had the worst 5-year
survival rate (S: 63%, M: 54% and L: 25%2). At
follow-up wvisits conducted between 1 and 2
months after the completion of radiation, patients
with stage Ill L had significantly higher rates of
persistent disease (61%) and recurrence (26%).
There was no correlation between the incidence
of rectosigmoid sequelae and dose given by bra-
chytherapy, and shielded colpostats could not
decrease the incidence of rectosigmoid sequelae,
compared with that with unshielded colpostats
(25% vs. 31%). This result suggests that a higher
irradiation dose is necessary to control local
tumor in stage Il L patients and additional doses
administered by brachytherapy (6 Gy) may not
increase the incidence of rectosigmoid sequelae.

Research Code No.: 6009

Key words: Cervical cancer, Ovoid cap, Metal
shield, High-dose rate brachythevapy
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PEHATE 720, EHIEHTHRWERICLNT
BILOAMIEE TESBICHATE 28k 5. —
¥, MIREZENSEHEICHT, Bt - 'R
DYRETDIL b2 2 b, BEM -

BB B~ DR BT 2 BT, 1984 4£LL
# ovoid applicator @42 ELY) 41} 5 plastic
cap D ETICERMEHFATI2RA2T-TE&
129, R AT LI & BB L HETFOMA
2RIZDTHRET 2,

NEREFHE

1984 429 ALV 1991 4E 3 A £ Tlz, BEFEKZE
WM R 222 L L RIGBRTERERED
W, BURHRA BB TIEHE L o RE LR R
2664 Thole, BEOHETHIZ, 0M74, I
#A334, ITHASY 4, IMIHA1184, V194 X
ToTwie, MEELERELNFEIC L 207>
T, EHEY A4 X2 L DS (small), M (medi-
um),L (large) O 3FEIC 48T 2 &, SEE26
B, MBE46 6, LBE6HI L 729 BEDIE
FLBIFEIT 5% T, LT ZBRWEFORE
WMIZ 18 # A, w97 4 H, PRMEx 44 # A,
SEELL RS L 2 BERIT 628 TH -1,

BUH MUA TR S EATH, EEY A Zichhrbb
T, 6MV ) F v 7 XBTHEE I DKL,
SE R 30 Gy # T 1%, 4cm B h IRk 2
WAL T20Gy ML, 722221, 0¥ 18T
Ao PICHEEDNE WEE (66) %, S
THTHEARHE DA ZIT - 12 2OFBETH & 13 B
L 72, SRERET 30 Gy M T 1%, BENIRS & O
L7z, BENESIE 2 7 280 % By Eiax
RALS (Buchler # 8, %) #MHL, &ED
5 B 13 tandem #5 I8 66.92 GBq, ovoid & ¥
63.31GBq T, MEAFHOMEIZ AT > L 28
TdH - 72, BEWNIRE o applicator ix, P F A 2
% o) Kumar %! @ applicator T I B £& #7 K ¢
ovoid Sl cap L k& {, HAANCZIZHHEAIZ
BThwWHaEHhr %2k (Fig. 11), bhibh
DR THAEL L D 2MEH L2 (Fig. 1 F).
T 7% b, applicator DFEH TEZ 2771 < L
T, FEIR~Y—NL55F THAThIE S L

FRL64E1 H25 H

L, ovoid Ic#T % cap 4/N&C L2, &5 F
EWNIREEESICT 5726, applicator 3 74%
£ Y 5 plate DALE # FILO K I B E) S 472,
ovoid applicator ? 4 ic plastic cap # 235 L
fehs, ETHEOREE AT B0, ZDcap
Z3mm BB EBAL 2. ARFTHW L
.7z applicator M §%EFE % Fig. 212, SRS &
BHIZHALALBEHRHERE % Fig. 3123 L 72,
ovoid applicator i A #% applicator @ F F iz #
—-E &4 L, applicator D% & BEME - B EE
EDMERER R E L, ARSI L A BEHER
(3 A BCCTRHI L, FRIE LT4.5Gy M2 ElEic
E027Gy t, 6GyB1IEET24Gy D2:E Y
DRHHEE WA L7,

HFEL Kaplan-Mejer iBic E D 8B L, AF
#Z M 5E 13 generalized Wilcoxon g% BT, P

Fig. 1 Applicators for high dose rate brachytherapy :
The upper one was supplied by Buchler Co. and the
lower one was made by ourself. The diameter of the
tandern and the size of the ovoid cap were decreased to
apply easily to the narrow vagina.
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48 #EFE L 72 Ovoid Applicator % Fv» 7z M s B AT OR A I & 2 T3 B IO i e

<0.05 AT ORI EBEEIDH B EHEL 2,
T, BMESCHESOHENREICI *BE %
w7z,

3mm E ik % ovoid cap I A L 723
&, ETHEOMRIROE & BT 5720,
tandem & ovoid 2 A4HF AR DM EmTATIZ D2V T
W5E 24T - 72, WEFARERIZSmmEDT 7
D& e, T 7 ) iz iz 5 mm Mg TE
#F2mmo KX % HF, TLDFE F (UD-502A :
BeO) # 50 A A L 72%. #l% I3 A % 7 level
& LTplanel, AFEILOAMLE & L T plane 2,
ovoid & ) oEFEA R AKICE 5 L bl b ovoid
B PL % plane 3 9 3EEICBWT, Kihic

25mm

ML CEA (Xh) LRiEAm (Z#h) TiT-7
(Fig. 4 &£ F). BEIZ5EEDEL, # o)y
i & AR ES A B % VERC L 72,

2 I
G

55
<>
30 45 30

R

1, ERRHIC & BIREE

Fig. 43 F# N Zn0RERIC BT 55l
ERERTH S, tandem MR I HEE 15 mm T 35
mmBEIEEE 70 7SI L EEAL Tw 526,
tandem M E S 12 50mm & LT, ovoid dDHIFEIZ
WHE B/ mMmAiEN22H3Bmm & Lk &2
BRSO LA, EDEERHDELE L 7cwv
g, AlR3mmEHELHEALLEETH 2.

Source
-

- Applicator

W

—
™ Acrylic resin

—
T~Pb

Fig. 2 Schema of the ovoid applicator: (upper) lateral view, (middle) A-P

view, and (lower) tangential veiw.
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Fig. 3 The A-P and lateral views of the applicators
which was applied to the patient. The lead shields in the
ovoid cap can be seen at the lateral view.

R &AL & WA T 3 mm E L
WEMEHT 2L, ETHATORBERIZA AN
fiz & (plane 1) T3 5-8%, % FE Lo L&
(plane 2) Tl 10%, oviod & H1.02¢) plane 3
IZBWTIZ 15-20% DI & 7 - T 7z,
2, JATEEE

ARG T4 AR 30 Gy WA 1%, o Rk 2
HALT20Gy BT 2EEbic, XL Z2TF A
DRENBHHZ LN A ST 24-27 Gy DRE 17 -
72, Fig. 513 &2 O#THENEFERTH 3,
LHCTH RS & REPR IS % HFA L 725013 27 )
T, HFERHEFE82% TH-72. 11, I, NH
DEFERMEFRIZIZFNFNG6T%, 43%, 19%
&4, I, NHEELAMT T NoBEERIC

HEZGA LN (ITXIIE P=0.40, TIxI

#:P<0.0003, MATNVHE: P=0.011). Mm%

FRE641 H 25 H

S, M, L 3E#Y A Zic4rld, BMEEH 4 2
WOEFEELBRETL Fig. 6 12K L 72, 5 FE R
HHERCTHET 2 & SHEIT 265 T63%, MB
46 B1158%, L BE4SHI25% & & - 72. S, MEE
BINMOEFREFEEL L (TS M P=
0.106), L #DFHHMMOREC R THIEICE
ToTwiz (M3L:P=0.0003), HBH &
1-2 7 Ak, W BRNIciEg % fmmt 584
IIMEERAF - HE L, MEEEFE% Table 11z
L7z, BEERAFEIL BRI T b B 7
D, &2 OEITHOMICEEEIBH S (1
B P<0.0001, M3V P=0.037). II
HEEEY A Xick DV oBL CREREEHT 2
&, S, MEZIE E KED U d - 7208, LB
OB N TREREL B E»BOTCE» - 72
(ML :P==0.016), Table 1 Iz #2P9EFak,
HIREREL FRFICRL 2, BEAFERELL

Table 1 The Incidence of Persistent Disease, Recur-
rence and Metastasis

Number of Patient

Stage Total  Persistent Recurrence Metastasis
I 27 0 2(7% 20 7%)
1I &9 11012 %) 12(13%) 10011%)
I 118 47040 %) 19(16 %) 23(19%)
S 26 7(21%) 2(8%) 3(12%)
M 46 12026 %) 4(9%) 8(017%)
L 46 28(61%) 12(26%) 13(28%)
v 19 13(68 %) 8(42%) 9(47%)
Total 253 71026 %) 41016 %) 44(17 %)

Table 2 The Cumulated 5-Year Survival Rate Before
and After Shieled Ovoid Cap

Cumulated 5-year survival rate

Stage Non-shielded Shielded P value
I 82%(35)% @2%( 27) 0.548
I 71 % (115) 67 % ( 89) 0.643
I 50 % (239) 43 % (118) 0.148

S 68 9% ( 74) 63 % ( 26) 0.439

M 58 % ( 94) 54 % ( 46) 0.572

L 369%( 71) 25%( 46) 0.295
v 8% ( 24) 19 % ( 19) 0.539
()% : Number of patients
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Y
2 Plane 1
Tandem measured points 8 4 o 2 6 3 (cm)
H \ \ }\:.4:[:» / / /
----- ---- Plane 1 \\é\x_t_ V4 /
X— : z|—Plane 2 __@_@_._@;) T ‘L“//
o '"Plane3 4“‘3’/ ,,6___,
Ovoid 1 Ovoid 2 Pbi(-) [
y
Plane 2 Plane 3
8 6 4 2 0 2 4 6 8(cm) 8 6 4 2 0 2 4 6 8 (em)
x 1 M L | A — 1 1 1 1 x | - ! L L ‘l.. 1
N7y AN ,//
14 1 /
l??\\\_‘“/ }H\____ / ,_//
e sy~ 5"/
—— \ _--“-u._,""
1 8(cm) 1 8(cm)
Pb(-) Pb(3mm) Pb(-) Pb(3mm)
Z Z
Fig. 4

The schernas of the dose rate distributions measured with the unshielded (left half) and the shielded
ovoid caps (right half)

BRNMoOMOBEICHNTE > Tz (M roBEBEREIEMLZENS Z 3L -,
L:P=0.026). L&»L, KX ZTLEHWE ovoid cap OEFMOE EEIZ Lk % randomized

100 o=
o L,
2 L
b ey '_u1l stage 1
80 L Y Y
H | E—
i tony L| stage Il
" [
q Ty e, S e
- 60 h O by,
1 el
@ i T,
= : “‘—L1 stage Il
o e _‘\: ‘1J"I“.‘.“.*"&-v-vl-Jv.-.,...J.JvI,;—‘ i
= 40 t i eSS0
® i
> !
s Ly
5 ! stage IV
w 20 | S
(0] 1 ) 1 | L ]
0 1 2 3 4 5 6 7

Years
Fig. 5 The cumulative survival curves in each stage
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100
80 | L .
?_2. -y _'_L::__-L—-El- “1:..1_’.;.":.3].' ________ I SO, da
E 813 r L.‘ | - L it
g - b medium L_l_l__l_l_
p— i“ ‘...I.--..-l.:
S a0} s
= s
@ Y, large
20 |
0 ) L .
0 1 2 4 5 6 7

Years

Fig. 6 The cumulative survival curves in each tumor size of stage III

study 247> T \Wwizs, EBMWREAZL Licia
WL2BAENSRE LT, 1984 4 8 ALIBI DA
T & 5 5 FAEFHREAHENC & B4R Y g

L T Table 2iz7R L 72 %% EREEHA, 140 iEk
A XS aETOWTh Y, ZRREIALNY
oz,

Table 3 |3iGH#%: 1 L1 Eg@ L 72 B4 183
B2 xgc, BEREEFICBERENIEEE 2
ALz, MEHEEEOHEIZRA & L T Crook @
HERERE L H WY, HEERERZBEDTLOHR
2%, FIHEERICLVHEL 2. fEksHEx
Bic 2 A AL bicbh e o TR T 2384403, BB
RESLHRBREST- 2, BEERIED TH
REGTHPEL ERGT 25413, M3camc
LVHEDLREFRVBO LN TH2ED
BEE L L7z, ovoid cap D& ERO A EIZ L B
WERRT 24T - Twicwizeg, SERE AL LIc
BRLLHADEBRE LT, 198448 ALIATD
BEERAFBELRL 29, W bERESEREE
ERDIFARE L L T 25% & 31% TH
ﬁ’k%ﬁit ¢ ’.:C C; &'ﬂ‘o f:. 1 Ea)pﬁ%ﬂijﬂ[%ﬁ
ERDOPICHENZALT, BEEICED 5 0BT v
ESNBze, 2ELULEOBEEICOWTHEEL
7z, F7z, ERWIFEAZIZI0GY UTORE L
PATBNT WA Wiz, 30Gy ITFORSRICD

FRE64F 1 H25H

Table 3 Rectosigmoid Complication

Dose(Gy) Number of Patient:
Total G1 G2 G 3 Unknown
Before Aug1984 20 % 4(15%) 208%) - o
(without shield) 24 135 23(17%) 1209%) 201%) 6
27 0 5(5% 16% 16%) -
30 o 12(16%) 8(11%) 5(7%)
32 6l 11{13/5) 5(8%) 5(8%)
34 00 2(20%) 2020%) 0
Total 326 57(17%) 30(9%) 13(4%)
After Sep.1984 20 10 100%)
(with shield) 24 75 14(19%) 7(9%)
27 o 17019%) 6(7%)
30 700 0
Total 183 32(17%) 13(7%)

WTHE L 2oL ERI AR 2, 3EDEER
ENVH b TI%FEE L 20z ht L, ERYE A
Bld 7% L WM 2 7R L2, MatsEays B2
Ll b o7z (P=0.115). 3EDEEN A
IZDWTHRETT 2 &, ERDIEALIE 1L FE
7, ERYEAR E B TEERES L (P
=0.023), ovoid cap DRIz & 1 EM O BE
MREAT10-15% A L T 3 &34, SERdh i
LIz A &Iz 24-27 Gy AT L 728013, ERTHIR A
#%iT 21-24 Gy REORHMEICHY T 2133 T
H B0, 1-2 BoREFERICESZZS LL
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52 FEfiE L 7z Ovoid Applicator % FIv» 72 BRI AE P BRSO IS & B F B SEME RO ik I

otz 7272 3 EOBEEILERIE ARIZAEIC
b A D

% 8

T R R & 2 FEEROMRIGIEEI,
— iz SRS & BN AR S LA, U
EORADREEL, GRFRBRICFEET S - BB
DBERESTREE TH 5. bHE TR RERRE
WS ZEH L Tv il % <, REICIzaxs
W7 ARG LNTE 7z, applicator |2
LEMEDLDHH Y, ovoid MIRELE 1< 13 4R %
Feln TR S A gk, #IEZ tandem #RIE &
WATICHIAT 2 HEESEHH 5290719 Loy A
AR I ARIR O & FW T 5 & F s h B b5,
ANV PIZHRTKRE (, ovod IZHiA L 7285
A, W ZERTEM I Z EIEHEETH B,
S iz, AMRIEHEIZRIEORE TIIH L (HE
AL D), WIE & IEEE BEEE A WA
BRI RS S N, EEOEIEIRAET LG
Mtk dsd 3. HiLb iz 1984 4£ Buchler ;3% &
DA% HEIC, ovoid applicator DI plas-
tic cap ZMNHF, MIEL ) IREEE THMERES
KELTHRAAE L BT, plastic cap? ETFiC
SBOEFWERAT AT TE 2, ovoid
DL TFICERM AT 5 3lA1E, EHEEREN
8 4% 5 T 13 Fletcher <2 Henschke ¢ applicator
THRA LN T B, Z b d applicator §
& & L ITERBRDOFZMREL» L L T 2%k
L, #&iEsmm Dé % HwTwizohd, B
33mm # > 7 AT EHALT, B - BER
it % 15%BERAL S Twv 5%, Table 31257
L7zZ¢(, 2EOREEIT A SR OMIcH
L BLERRED Sy, SEOEEITZA
BAREF2UGY LU TR L2 ERPTEEEZL
Nz, ARFTIE3ImmEDEHZ B TERL
7As, JEE - ER SRR 10-15% 4 L T8
D, BEOHBIILTIXEETOREETICL S
BEARIT.OEYIH D725, 3mmENHLH
Wiz, GO EREREL R T L, &
ey % 3 A TS L 72 1984 4E 8 A LLAT 0 Bk
WMEHNRT, 12ENEEZRPIRLI LT

52

Ehdpolzdt, SENEERTH TEZEH#HZ T
w5, Lal, BETFHOBNZHHIELRE
BEZ Wiz, SHERpOFEM EESICBL
THHE 2T 5. AL 27 ATl ovoid cap @
ETiceEizbl- TERMERFAL 259,
Fletcher-Suit @ applicator T % ovoid cap @ A
DB R # AL T B, FEEAETERAE~
DD LD Y 12 Fletcher-Suit @ applicator @
FHRFC K B28, ZosizBL TL%EET 3
FETH 5,

SEROBEEFEMES BLb L, by ETHES
NTWEHEL ) EL 2o 28710, EEERERE 4
¥ I Kottmeier'®, Perez'¥, Crook® & @ #t 45
&%, Crook Hix 2, 3ENFBICEL Tizy
DHETHITEAFRENBE WD, 1 & 28
DERPFAHEET, 1EL T 2 2ELTN&D
FEBHLERIFRKE(EET L EHEL T
5%, REETIRERD 6 7 A LL Bk < #5411,
EREPESTHOTHIRITY 2EE Liz7zoHh
L L%, Nath b 2 ERBERNAEESTH S
#%, Morris, Fletcher, Henschke ?ifaH#tikicH
T 5 AR OMBFRSMERE L, #2HCB
5 ERGMITZIZTE L2 E@BEL T
37 i b b, Fletcher @ applicator 13 ovoid
Se v THLUE DT HE 5L L, Henschke o appli::atdr
Tl HRIEAT tandem & ACEICHEA S L5 A%, BEME
- B reference point |2 BT 2 S EF(3I1TI1T
Fl—&LTwazs, EEEFETL ovoid MR
DA I NI Z L nah, BEESEEEC
BI5 L Twa eidz#H zic < w —7% St
ecklschweiger & |3 EMEERENBRIC BT 28
Bt - EiEARRE, (LEHSERE CT I L 2 4H
S THET B &, Bl - B oRSHRERIRK
&7 BEMEIZ 4 L b reference point Tl <,
TINEDSKENZ L 2HEL T3, Table 3
IR 72 28 ERIE AR OBGE T, A S
& 1-2 B ESS A MR BB R 3
LWz & &, EBYRARD 1-2 EOREED
WALl otaZl L %2FZ 5 &, BIERYRHA
I2& D 2ELUTOEER2RLSEEZETES
DEPAETH B, BESE X BRI AR O

HAERSE #54% H15



AR Ak 84 53

RO OBIEIZIE 3 KT TOMR AL R 5
DIFENTE ZHT, iz 0 BEICE L 725 %
WL CTHAT 2 ULERLHENS N, 2512
R LB & b s,

JEE ORI AHEREAI LV IEH 2N B 5T
POMBELEETHE, K275 HW2
randomized study (347 - T w7 vy, SER
ABIO 5 SFAEFFERE BT 5 &, &2 DOEEERLHD
BRI ZR L BO L 72, L L, #kD
ERPHAROEFERTLRO L NBHETH B
D, B AT AT L B4 FEN Fofl
DR HARTHEDS TEL - Tz, FU I
BOBBNIEERFFEL BT 5 &, NHLE
BIEEARET 2HE0%h - 72, KR Tl
TR b L TR—FHik R—REBTHEL S
P, FESETIEETHIC X - TRSHRE % R
SHTWEIHEN»E L, - TIEIEEH M
BHREOMICHB I HEE N TR0, |7
BT, Al LML IZAREHIC A
REL) ZL0BRBIVELrBEbN L, BEn
FEREE A5 L, ERZHEAL T - Hg
MEEH10-15% (#3Gy) R 2w, ASK
BL30Gy 25 27Gy oA LT, 1-2 0k
FEOFEFEIERDIEAB L 5 F 0BG 2
=72, Perez & |3 ECHR A PN I8 5 FH B o i
% TDF TERL 7284, 160 Tz ED S 4H
BELRBEOBHMIIALNL W L2 HELY, b
b OBEHEEEIX TDF 23 2 & = ofs—%)
RBEROFEL L WHEBHNICASTL E 5 226,
ovoid cap DENEDFREH LN by Ltk
W, LRXST, SEERWERALTA SR
B2 OGYRMEETY, BEDFAMEE MM
LaweH#llEn, ASBRoMmz Xt L&
DEERTF 2 WL TE L pEPRIT 2FETH
5. Lo L, NHOMEEY 4 XhHik X Wigsi,
BENBHOBRIFERBELHL 20, T2, BiE
BRI  BEFED HHBICIETT 2561
%<, SLRETFESEINIIGENRERICTE
B2HEDH D7, EREROWE L BEEIC O
THRERDZ EDTEBDE»IFHTH 5.

FEC6E 1A 25 H

e

1984 4F- 9 HH 5 1991 4F 3 Hoofflic, BEREZ®
FEETRBE RO R % 522 L 72 S0 T 5 S B
N9 b, T B TR N RS SRR LA
BUHBRIEIR 21T > 72 BEBI 266 & TH 72, 5+
WA 30 Gy # &8 8z WA i, PR 2
WT20Gy B L 72, BEPB S I ovoid el o
plastic cap iC 3 mm JZ§5ER M % 4E A L 72 ap-
plicator # I L, A #ic 24-27 Gy B4 L 7-.
EREAC L 2REERLIET 2L, ETHR
T10-15%AKF L TV 72, AEFFEsi3 BRPRHRR Ao
TYBHEETFL, MMAREY (4 Zi2kD S,
M, Lico$¥ 5 &, LBOEFRBMBEC B~
THEL KL o T, SR 1-2 7 A%
NEBAMERGFILETRIAECE, BR
EOMBC N THRICE - T, El -
B R (A R AR & BOR 2 < —E O HEIA T
FHL, #nERDIFALIBTORGHE X L T b,
BOL Twlhedoiz, Lid-T, LEICIZLD
% { DENREHRE OB 5 HUAET, SHER % 1F
ATHTBEE 2 M FIc/T2 2 L &2 L5,

3 [

1) ICRU Report 38: Dose and volume specification
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