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Radiotherapy of Carcinoma of the Uterine Cervix
—High Dose Rate Intracavitary Irradiation Using Linear Sourse Arrangement-—

Yoshisuke Matsuoka, Hirohiko Tsuji, Jun-etsu Mizoe, Takuro Arimoto, Tadashi Kamada,
Miyako Miyamoto, Hiroki Shirato, Hiroshi Tsuji,
Akio Takamura and Goro Irie
Department of Radiology, Hokkaido University School of Medicine

Research Code No. : 608

Key Words : Radiotherapy,
Uterine cervix linear source arrangement

We analyzed the records of 339 patients with squamous cell carcinoma of the uterine cervix. The
patients were treated by irradiation alone in the period of 1973-1985 with external and high-dose rate
intracavitary irradiation using linear source arrangement. The reason for using the linear source
arrangement was to ensure the position of source as well as to simplify the tecnique of intracavitary
irradiation.

First, external irradiation was performed mainly with a dosage of 50Gy/25f four times a week or
50.4Gy/28f five times a week. Intracavitary irradiation was then carried out mainly with a dose of
30Gy/6f two times a week or 35Gy/7f two times a week and dose was indicated at point A.

The 5-year survival rate of all 330 patients were 51.4%, and 55.1% for stage I (N=19), 66.7% for
stage II (N=88), 47.1% for stage III (N=212), 33.7% for stage IV (N=20).

Of the patients followed up for 24 months and found to have recurrence, 21.8% (39/179) had a
recurrence in the pelvis and 22.1% (39/175) were found to have a distant metastasis.

Of the patients followed up for over 24 months, 21.5% 932/149) developed intestinal complications
and 12.2% (18/149) developed bladder complications. However cornplications Grade 2—4 were 5.4% for
intestinal complications and 2.0% for bladder complications.

From these results high-dose-rate intracavitary irradiation using a linear source arrangement was
considered to be an effective treartment of carcinoma of the uterine cervix and to produce a standard
results of treatment. Because dose distributions were very similar in each patient, the dose-effect
relationship was considered to be comparatively clear. So we compared the result of treatment with
dosage of external irradiation 50Gy/25f, intracavitary irradiation 30Gy/6f, and 35Gy/7f. Increasing
dose intestinal complication increased, but survival rate and tomer control rate were not imporved. It
was concluded that increasing dose did not improve the result of treatment.
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FEERIBARERCIRIE TR TH Y,
T OERBREELEE <, FETIE, HBHEEA
BHoEEGhbenERTHD, BHBHIELS S
gt aRERBHCH TN B2, BERE
T EREPIRIR (Tandem) & BEREPI#RTR (Ovoid)
D 2EOME > A5 HEL—BTHS, SR
o, WEFIEBAT & b iR S EIRE LR« T R,
ZBNEEREERA ELTw58, BETH R
KL ->TRILoTWD, HrolFETR, FEGR
FEOERIIABHY TV, T8, SEERER
BHZT-TW50, BARHIIEELY, B
Bteom L, FEofifi{kz £ B Tandem ©
ZEHCTWS, L), B+ O iR o R
HE Ly, &6, EFOEM, 7y -+
&, MRFOBEFHET, Bx 0 FEEE MY
MIGED, £FX, BEOHME, BmiiEE %
L T Tandem @ %% fi\ 7z Linear Sorce Arran-
gement D FEHN RSO KR OWTiIR~N B,

MR & FHik

1 x5

19634 21 5 19854F D 134, db¥gE KM IR
WA R B TR AR B RO BN RS 21T -
e F BRI TH T, FD 5B, 4
Bat, MEARSHTEE & bk« Stuff 2336 KRB
¥ LBIE R CIHRE R 1T - R L B RE33941
BRRI LT,

SEE IS0 S TORRACA E <, FHER
X61.85%TH b, ERIKLETIHIHEIEESL, Stage
I 1944, Stage II 88, Stage III 2127, Stage
IV 206C& -7z, Stagel, IIi%, Stage III, IV
CHEXTEBRLIBRBCE> EBRI2RE S h i
(Table 1),

Table 1 Age and stage distribution.

Age
stage No.
20-29 30-39 40-49 50-59 60-69 T0-79 80-89
1 19 0 0 1 3 7 8 0
I 88 0 2 1 21 24 26 4
11T 212 1 6 30 56 71 44 4
IV 20 0 0 1 4 8 6 1
Total 339 1 8 43 84 110 84 9

(44)

T8 TERE o M 51 43 74 FE A

2) BHFE

BORERE R RS & IEARBH YA L, SR
SHETHIC, BARHYT -, B EENR
FoiE 5 EM%4 Table 2 12777

NBHOHER, FE, BIEERICL - TR
h, Telecobalt-60, 10MV Linac, *7-i%4MV
Liac € & » TiTbh o2y, JbAmBE T, 1977%
T Telecobalt-60 7 F \» &, % @ #13 10MV
Linac RS L 7z, 2461, Bi#Ex R PR TH
h, BHEEFZ, LARRETREICETIE 4 Ei
Eig CPASEA AR, AN B 1 ~2cm
PRAvSR, —EFEX1.8-2.8Gy, BRI
40~50.4Gy OFIFHTH b, H 4 [0 JLAREE) &
7ok 5 B ST (BIEMERR) 23fThhiz, Center
Split (258 EhiEScm CRHE T& X b 1156
BTV Vv ETCThote, BELT-TW350
Gy/25f (B 4 [EIfE S, 40Gy X b Center Split) /1
L& fThbhi,

fER A L, Ovoid & V4 Tandem @ 2%
{# - 7z linear source arrangement % />, Re-
mote afterloading 1 € &5 £ 8 3 & 14 B & 7%
Tol. RBERFEEILETEOL VEM2 ~3
cmECIlemHEBTCEE TS LB E 17
(Fig. 4B). BHFRIC I ERERICIR3cm 0 7 7
VL, FIEI O colpostat wHEA L 7x, 5 e
1% Ralstron (Co-60, 5Ci) T 5. REDEHIHZ,
A SR T—ERESGy, 2 EREY T L
3, 30Gy/6f &35Gy/Tf B3 bz, Trds, MEAIR
B BAE T, Fi2 1 ~ 2 @M OB L
7o, FlclEAOBRESENERELMICEELCYL

Table 2 Dose-fractionation.

External Irradiation Intracavitary irradiation

No. No.
40.0Gy/20f 22 30.0Gy /6f 171
42.2Gy/16f 22 35.0/Gy/7f 148
45.0/Gy /16§ 31 40.0Gy /8f 8
45.0Gy /18f 13 25.0Gy /5f 8
*50.0Gy /25§ 156 20.0Gy /4f 2
*50.4Gy/28f 60 Other 2
Others 35 Total 339
Total 339
*Canter split was done from dosage of 40Gy.
HAERSEHE #50% #H35
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H 3% Kaplan Meier B2ic TEHE L1z, W&
339G &k 5 FAFHRIIS51.4%TH D, Stage |
55.1%, Stage II 66.7%, Stage I1147.1%, Stage
IV 33.7%T® -7z (Fig. 1), Stage II & Stage
ITII, Stage II #i & Stage IVIiZEEENZHBR
7o (z % Logrank test 12T p<0.01). Stage
I 2MEA o 7oy, Stage ] THRTEMVHER I 9 F
OIERTEEATE LH, EREBE (FERATER
L) 140, BBEESE 14, fhREE 34U, FER
B 3HITH -7z,

2) BR
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SEGI TR BN ER11.5%(39/339), #EimEEB
(311.5% (39/339) R bhiz (Table 3), &%
HERLEFEBOME,LA N0 THIT
Hotz, Fig. 2IFEROR B I-LEFIIZ o
T, BRHABA»LDO AR EBRORBER (&F
ERH100% & Lic) OBIREY RizbDTH %A,
24h B TEBABEHRIN%L E, #REBIER
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Fig. 1 Survival curves according to clinical stage
by Kaplan Meier's method.

Table 3 Incidence of recurrence in the pelvis and
distant metastasis of all-patients.

Pelvis Distant Metastasis

Total 39/339(11.5%) 39/339(11.5%)
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MONTHS FROM START OF RT
Fig. 2 Incidence of recurrence in the pelvis (N =
39) and distant metastasis (N=239) according to
months from start of irradiation. All the cases
which had recurrence in set 100%

Table 4 Incidence of recurrence in the pelvis and
distant metastasis which were followed over 24
months or had a recurrence.

Pelvis Distant Metastasis
Total 39/179(21.8%) 39/175(22.3%)

FEFEE AR BB B RN 8.6 F, BIRER
ThEVEL13.THATHot, TOREAHD
WBREYSECL, 247 AU BT LEER &,
Fi, BRELCEML2EL ErsnHt5
TeDOBFHEDORBNIEREE2EETHREE L,
FERVRFT 2L, FEABTSORERI
21.8% (39/179), =EFRE®1322.3% (39/175) T
# ~1z(Table 4), BABRE»EFEETHI,
ZLTHEANMNEFE, BEROBRKLELLR
TR & FELA o EE, BTHEELZ bR
A3 TS Uiz (Table 5), BRANER
EFIDOMNTA% (29/39) BEFHOERTH - 1.
FeRYETTIN B <1k Stage IO B ARANEFRIT10.4%
(5/48), Stage III1%26.3% (30/114) ¢ WiEic®
Bhbhte (p<0.05). L LEZEORFTEBER
DEDLEG R L RERRD -1, ERER
i, B, B, OB, 898 LBV o8 SAEAR Y
VAR E IR TH - e,

3) MpHAREE

15 & BERE D BE ARG E o ReLE A MRET L 7c, BEEO
BEINEZE, 7vr— 1, BEZE~0R &
B, HLESUIBMESRE e Sic X - THE L 1.
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Table 5 Stage and recurrence in the pelvis.

Stage Recurrence in the pelvis
Stage 1 2( 1/ 10*
Stage II 5C 3)/ 48*
Stage 111 30024)/114*
Stage IV 200/ 7

Total 39(29)/179*

() Central type of recurrence
* I Number of patients with recurrence in the pelvis
or followed over 24 months

BoBEEREE S\ EEBbh 5326505
UEHRL T, BEEE LC—E L,
BREFE T, BEESIEcmnR 2L <RE
B, HEREEE ERERERTH BN, FOR
E%xLFoaBEicit e L2,

F1E —BYOEECHEEOLEDIHO
BE FRVEECHBNBEYLEL TS
Ho
HIE
D
FAKE BEEE

SR TIRBEE13.6%(46/339, % 1 EE364,
W2 AR, BIEAG, HAE 20D, BhtEsE
118.0%(27/339, 5 1RE2217), 55 2FE 31, # 3
E26l, 4B wRbhic (F6), BhESE
EBMEEEOTE IR S iz DX106ITH - 1o,
Fig. 3 EERRD bh - £EFic o THRE
FIGH OO AR EBEORLER (LREXKY
100% & L) ok E RicboTh s, 241 H
DEREE R O80%, BEREE BEE b~
DleHT0% MR L Tz, EFTTOEHA
BBREE219.30 B, BHEENER L HEL
BABATH Tz, ZOFERYSEL, 241 A
Ll EBEHRE S oW THZE % LIS ER (14961
X ELTHRET S & (Table 7), BREEE T
21.5% (32/149, #1240, SE2E 4 M, &3
E 26, 48200, BEMREE12.2%(18/149,
EI1EISH, HE2E3M, E3E0H, HI4EO
B wRbhic, 7ok, 5HNTERICNT S
WEEBCBEEYREE LTV (Col 16
HIE). BEEEIED 4 0L/ NEEA, EEE

REORE CHARIERYLEL TS
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Table 6 Incidence of late effects of all patient
(N=339)

Grade Rectum Bladder
Grade 1 36 (10.6%) 22 (16.5%)
Grade 2 4 (1.2%) 3(C0.9%)
Grade 3 4 (1.2%) 2 ( 0.6%)
Grade 4 2 (0.6% 0C0.0%)
Total 46 (13.6%) 27 (18.0%)
100
-
- ol INTES‘I’II\E.’ /__‘/"'—..‘f'__n..—-o
*®
Z ! - /
w B I s
& 60 / P
z
i i 1 e
2 a0l e o
| /o/;% BLADDER
”‘p/’//
/ 1 M | 1 M 1 i L i - |
6 12 18 24 30 36

MONTHS FROM START OF RT
Fig. 3 Incidence of late effects (intestine N=46
and blaader =27) according to months from start
of RT. All the cases which had late effects in set
100%.

Table 7 Incidence of late effects of patients
which were followed over 24 months (N=149)

Grade Rectum Bladder
Grade 1 24 (16.1%) 15 (10.2%)
Grade 2 4 (2.7%) 3 (2.0%)
Grade 3 2 (1.4%) 0 ¢ 0.0%)
Grade 4 2 (1.3%) 0 C0.0%)

Total 32 (21.5%) 18 (12.2%)

%, EBEEL, EBXodFiHirStt. B
EE AED 2 IR, N E BN BEsT
WCTHE L, 202 FEFREN6LER, RS
42.4Gy/16f, BEPIMBEH35Gy/7f, T38%, #+REHS50
Gy/25f, BEPIBAI35GY/Tf X BE LizAs, &8
BROBD A THAE BRI L 0ILE
BT o e,
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MESEY: L EERE OB RISt 5,
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Table 8 Incidence of late effects, recurrence and 5-year survival of
patients with Stage III disease treated by external irradiation 50Gy/25
f. Comparison of intracavitary irradiation 30Gy/f and 35Gy/7f

External Irrad. 50Gy/25f

Intracavitary Irrad.

30Gy/6f

3Gy /Tt

Late Effect
Intestine
Bladder
Recurrence of Pelvis
Distant Metastasis
5 Year Survival

3/31 ( 9.7%)*
3/31 ( 9.7%)*
7/35 (20.0%)*

13/38 (34.2%)*
49.0% (N=5D

3/17 (17.6%)*
2/17 (11.8%)*
7/23 (30.4%)*
9/25 (36.09%)*
49.8% (N=37)

*Follow > =24 Months

Table 9 Incidence of late effects, recurrence and 5-year survival of
patients with Stage II disease treated by external irradiation 50Gy/25f.

Comparison of intracavitary irradiation 30Gy/6f and 35Gy/7f

External Irrad.

50Gy/25f

Intracavitary Irrad.

30Gy/6f

Rals 35Gy/7f

Late Effect
Intestine
Bladder
Recurrence of Pelvis
Distant Metastasis
5 Year Survival

1/10 (10.0%)*
1/10 (10.0%)*
0/10 € 0.0%)*
0/10 € 0.0%)*
75.0% (N:=16)

2/10 (20.0%)*
3/10 (30.0%)*
2/11 (18.2%)*
1/10 (10.0%)*
54.8% (N=17)

*Follow >:=24 Months

UG E X o THEZDZ X fThlchsi,
Stage III, SR E50Gy/25f 23T h - BEDBERA
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Fig. 4 Comparison of dose calculations belween
the Manchester system and Linear source
arrangement,
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