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A remotely controlled afterloading device for high dose rate intracavitary radiation, the remote
afterloader Shimadzu Ralstron MTSW-20, was installed at Chiba Cancer Center Hospital in 1973
and put into clinical use for the treatment of carcinoma of the uterine cervix.

This device has three sources which enclose several pellets (1 mmgx 1 mm) of ©Co. One used
mainly for intra-uterine applicator was about 3 Ci in April, 1973, and the other two for pair of
vaginal applicator about 2 Ci. The source for intra-uterine applicator can be so moved every
centimeter or more in five steps with over-ride system that dose distributions similar to the linear
sources are available according to the length of uterine canal.

Before the clinical use, isodose distributions and treatment schedules were investigated, compared
with the low dose rate intracavitary radiation by linear sources of **’Cs used hitherto. The isodose
distributions, calculated by using an electronic computer, for various combinations of the length of
uterine canal and the separation of vaginal applicators, were the same as those obtained with linear
sources. As for the treatment schedules, by using PT (partial tolerance) which was derived from
NSD concept of Ellis, a number of fractional radiation regimes with high dose rate, epuivalent to
continuous low dose rate radiation, was calculated. From these, a dose of 600 rad per fraction to
point A every week has been chosen as the standard radiation schedule. The number of fractions has

been varied with the clinical stages. Futhermore, some changes of total dose or small modification of
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dose distribution have been made for individual lesions.

According to the preliminary results, three-year curnulative survival rate was 68.79, and com-

plication rate was 15.29.

the former is nearly equal, while the latter is lower.

Comparing these results with those of the treatment at low dose rate,

The reduction of complication rate is probably

due to the improvement of therapeutic techniques such as continuous observation by fractionated

intracavitary radiation, variety of iscdose distributions and accuracy of source placement by a short

treatment time.
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Fig. 1 Source capsules of remote afterloader. 1, source for vaginal applicator enclosing two *Co
pellets of 1.0Ci; 2, source for intra-uterine applicator enclosing three *°Co pellets of 1.0Ci ; 3,
steel wire ; 4, stopper ; 5, joint to connect the drive cable.
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CONTROL ROOM <> TREATMENT ROOM

Fig. 2 Constructon of remote afterloacer. 1, control desk ; 2, guide tubes (4.6m) for
storage of drive cable ; 3, drive cables ; 4, guide tubes (2 m) ; 5, storage container
of *Co sources ; 5, guide tubes (2m) ; 7, drive cables ; 8, holder of applicators and
over-ride unit ; 9, intra-uterine applicator ; 10, vaginal applicator ; 11, stand.
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Fig. 3 Comparison of isodose distribution of intra-
cavitary radiation for carcinoma of the uterine
cervix. a, ''Cs linear sources of 22 mgRaeq
and b, ®Co point sources of remote afterloader,
Isodose curves are drawn relative to the dose at
point A. Fig. 3-A, -B and -C correspond to the
lengths of uterine canal of 7,6 and 5 cm. The
separation between center of vaginal sources is
3cm in every case. In Fig. 3-A, the points of
interest used in this work are also shown (see
Table 1).
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Table 1 Dose to the points of interest, as a percentage of the dose at point A.
Cases A, B, and C correspond to Fig. 3-A, B, and C, respectively.
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¥1Cs tubes of 22mgRaeq “Co of remote afterloader
Points of interest

Case A Case B Case C Case A Case B Case C
A. Point A 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
B. Point B 25.4 24.7 23.8 27.0 26.2 25.5
C. Cervix 220.1 296.1 237.3 218.1 220.7 234.9
D. Lateral fornix of vagina 222.1 246.2 239.7 | 210.3 217.5 228.0
E. Vaginal mucosa* 183.4 182.2 198.9 [ 170.3 179.9 | 186.8
F. Uterus 1 298.7 223.0 2093 | 219.0 225.8 | 231.0
G. Uterus 2 92.3 80.9 74.5 | 90.3 | 84.0 i 72.8
H. Uterus 3 227.0 195.6 198.3 | 211.7 | 209.3 | 183.1
I. Uterus 4 70.6 46.2 ‘ 69.8 47.9 |
J. Uterus 5 188.7 85.6 |3 88.3 [
K. Uterus 6%* 63.8 60.9 69.3 [ 65.7 [ 63.0 | 66.5

* Lateral surface of vaginal applicator,
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Table 2 Dose per fraction for acute fractional
regime which is the same PT as a total
dose of 4000 rad in two 20 hour insertions

of “(Cs.
Overall treatment fractional regime
period by remote
afterloader 1 frfwk | 2frfwk | 3frfwk
3 weeks 845rad  53grad  414rad
4 701 447 343
5 606 386 297

FhZNEHEE M ThB. #E4 Table
2 wRT. Tihebb, ERERENREY 175
BEoAEO | B, BESERS X OB
WAl oA i 10 300rad Fo 1 850rad fBEE
b SN o

Z o1 [EfRETCETE, BiRER PR H
W BB OISR A 2 — A% FHE LT SFH 0O
PT #3Radte. JHBRSE, (EHEREEHFEH %
T3 oArv.—AEIERER, b
o, EBE~OIBIEE L ETER, HVTHRR
MEROC X B A AT RS B OF T UC T
B, 2WOFEEBHE & UTURE LicthigAr v
2 =% Table 31z, PT D35 E% Table 4
ZRT. ZhBoED, Schedule I131'%Cs Fic
L APERDIEHERENBHEY H W IcHE ThH
D, Schedule [, MSIVIVIZV E—F « 77X
— = F XL EGERENRS 21T 5 BE T

Table 3 Treatment schedules of low dose rate intracavitary radiation with '*"Cs tubes used
before and of high dose rate intracavitary radiation with remote afterloader proposed
hypothetically in this work to perform as same effect as low dose rate.

Weeks Schedule 1 Schedule I Schedule 1T Schedule 1V
1 | 1000 rad to whole pelvis | 1000 rad to whole pelvis | 1000 rad to whole pelvis | 1000 rad to woole pelvis
2 do do do do
3 | 2000 rad to point A in 20 | 600 rad to point A% Two 445 rad to point A** Three 415 rad to point
hr¥ 800 rad to parametrium | 600 rad to parametrium ok
600 rad to parametrium 400 rad to parametrium
4 do do do do
5 | 1000 rad to parametrium do do do
6 | 800 rad to parametrium | 600 rad to point A% do 1000 rad to parametrium
600 rad to parametrium
7 600 rad to point A*# 600 rad to parametrium | 800 rad to parametrium
* Dose with **'Cs tubes. ** Dose with remote afterloader.
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Table 4 PT for schedules of Table 3. The value of *a” is sum of PT of all external and
intracavitary radiations at point A and the value of “b” at point B. In the case of “‘a’”’,
no dose contribution from the external radiation to parametrium is assumed to be added
to point A, The value of ““a’*’, therefore, is sum of PT of external radiation to whole pelvis
and of intracavitary radiation at point A including the reduction due to the rest times

between. intracavitary radiations.

Schedule T Schedule I Schedule 0 Schedule TV
Whole pelvis (external) 579 ret 579 ret 579 ret 579 ret
Parametrium (external) 862 851 878 903
Point A (intracavitary) 1692 1661 1679 1600
Point B (intracavitary)* 275 221 228 212
At the end of treatment
a 2132 ret 3091 ret 3136 ret 3082 ret
a’ 2161 1775 1944 2046
b 1716 1651 1685 1694

# Calculated by taking the dose at point B as

rernote afterloader (see case A of Table 1).
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Table 5 Three-year cumulative survival rate of
carcinoma of the uterine cervix. Group A is
treated with low dose rate intracavitary radia-
tion and group B with high dose rate. The figure
in parentheses is the number of patients with 1
year or longer follow-up after the treatment.

Stage Group A Group B
I 100% C & 100% ( 7)
I 76 (21 70 (45)
Ta 65 (12) 62 (240
Ib 42 an 49 (28

Total 73 (53) 69 C 104

Table 6 Incidence of complications to the rectum
and the bladder following radiation therapy for
carcinoma of the uterine cervix. Groups A and
B are the same as in Table 5. Complications
were classified into three grades of severity
according to Arai et al'*®, Grade I, tempolary
complications. Grade II, lasting complications
which require internal treatment, Grade 1T , lasting
complications which require surgical treatment.

Grade of Group A Group B
complication| (41 patients) (33 patients)
Grade I 14 (34.1%) 3(9.1%)
Grade 1T 1(2.4%) 1.C3.0%)
Grade 1 3 (17.3%) 1 (3.0%)
Total 18 (43.9%) 5 (15.2%)

L LT #93,100ret (Table 40> a) #8728, |
i Ellis 5313 Fletcher'® o i A 47y o —
AVZDWT AJEO PT oHEYT, a0k
RICIE3,000ret fiEOffiA R LT 5.
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