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A Consideration on an Optimum Time Arrangement of 8Co Sources in
Intracavitary Irradiation of Carcinoma of the Uterine Cervix
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A time arrangement of ®Co sources is computed to give an optimum dose distribution in the
intracavitary irradiation of carcinoma of the uterine cervix. Simple criteria are used for the determination
of the optimum, they are:

1) Dose at any point in target volume is greater than Dy.min.

2) Dose at any point in organs at risk is less than Dc.max.

3) Making average dose to the organs at risk (Dg.ave) 2s small as possible, under the above
two conditions.

To fulfil the first condition approximately, many samplings (35 points) are done from a surface of
an area in which the target volume is assumed to be located. Similarly, samplings (40 points) for the
organs at risk are performed from the closest surface of the organs to the sources.

Since conditions (1) and (2) represent two contradictory requirements in nature, two kinds of
optimum solutions are obtained, according to whether condition (1) or (2) is most important, When

condition (1) is most important, then the obtained solution is:



846—(12)

HARE SR e dieE 5408 o5

A) The solution which minimizes the value of Dc.ave with the preset wvalues of De_pay and
Dr.min. When conditions (1) and (2) contradict each other, then condition (2) is ignored.

On the other hand, if condition (2) is most important, then the solution is:

A
B) The solution giving maximum value of Di.min (Diomin) with the preset value of De_max,
up to which conditions (1) and (2) do not contradict each other.

Some properties of these solutions are examined, which result in the following conclusions:

1) To assess accurately the region of infiltration is quite important, especially to reduce the

average dose to the organs at risk.

2)  The value of ﬁ;,_mtn depends largely on the poor local configuration—i.e., the so-called hot

spot—determined by the locations of the organs at risk, the target volume and the sources.

A~
3) Although the value of Dc.ave is quite large for the solution of Dy.min, it can be greatly

reduced only by presetting Dy_mia slightly smaller than ]/)\l.-min.
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Table I Dependence of solutions givining g,.m.x on tandem source locations and shapes of lesion.
Here depth means the tandem length inserted in the cervical canal. The source number and it
location are shown in Fig. 4. These solutions are obtained by presetting De.max=1000 rad, and

FREFEHRMRFEQMERE 408 HoF

AN
the values of Dy_p;, are correct within 0.5% of Dc_max, i.€.,7+5 rad.

Source Intensity (Ciesec)

Depth Ovoid Tandem Dc.ave | Da-ave f)\x._mi o | gomax
(em) 1 2 1 2 3 4 5 (rad) | (rad) | (rad)

0.5 0 0 0 0 0 0 | 1892 675 967 250 | 0.250
1.0 0 0 0 0 0 0 | 1946 684 | 1242 310 | 0.310

1.5 0 0 0 0 0 0 | 1953 671 | 1465 79 | 0.379

2.0 0 0 0 0 0 0 | 1952 648 | 1555 469 | 0.469

2.5 0 0 0 0 0 0 | 1957 619 | 1468 590 | 0.590
~| 3.0 91 91 245 0 0 0 | 1791 678 | 1300 729 | 0.729
~ | _35 211 211 450 0 0 n | 1692 742 | 1186 902 | 0.902
&40 0 0 | 1032 132 0 0 | 1597 302 | 113 | 1081 | 1.081
| 45 0 0 908 576 95 13 | 1424 361 277 | 1207 | 1.207
5.0 322 322 581 269 539 86 | 1207 900 | 1877 | 1254 | 1.254

5.5 306 306 599 373 461 358 999 900 | 1870 | 1256 | 1.255

6.0 311 311 599 418 479 483 897 900 | 1364 | 1252 | 1.252

5.5 251 251 695 488 472 667 710 899 | 1362 | 1249 | 1.249

7.0 316 316 609 547 485 | 1084 i 809 | 1371 | 1251 | 1.251

0.5 0 0 0 0 0 0 | 1892 675 967 336 | 0.336

1.0 0 0 0 0 0 0 | 1956 688 | 1248 435 | 0.435

1.5 0 0 0 0 0 0 | 1955 672 | 1467 558 | 0.558

2.0 0 0 0 0 0 0 | 1955 649 | 1558 736 | 0.736

2.5 0 0 0 0 0 0 | 1956 619 | 1467 961 | 0.961

~1 3.0 0 119 0 44 4 0 | 1893 611 | 1275 | 1177 | 1.177
|35 0 | 1050 0 0 141 322 | 1255 794 | 1336 | 1241 | 1.241
&[40 0 975 0 0 779 117 | 1006 821 | 1423 | 1254 | 1.254
| 45 0 981 0 0 917 217 818 816 | 1420 | 1256 | 1.256
5.0 0 939 0 0 | 1115 0 947 813 | 1401 | 1252 | 1.252

5.5 0 | 1047 0 0 | 1049 718 0 795 | 1352 | 1248 | 1.248

6.0 0 954 0 470 810 690 0 825 | 1403 | 1248 | 1.248

6.5 0 942 0 618 807 613 0 830 | 1413 | 1247 | 1.247

7.0 0 972 0 593 | 1053 307 0 821 | 1396 | 1245 | 1.245

0.5 0 923 0 0 0 41 742 549 706 | 1782 | 1.782

1.0 0 889 0 0 0 9 933 622 946 | 1809 | 1.809

1.5 0 871 0 0 7 | 11209 0 652 | 1050 | 1811 | 1.811

2.0 0 888 0 27 | 1009 0 0 624 953 | 1810 | 1.810

.5 0 857 0 62 | 1150 0 0 673 | 1123 | 1809 | 1.809

~1 3.0 0 813 0 15 | 1465 0 0 746 | 1378 | 1803 | 1.803
© 1 3.5 0 904 0 955 0 0 0 602 880 | 1805 | 1.805
&40 0 889 0 | 1039 0 0 0 625 959 | 1809 | 1.809
| 4.5 0 871 0 | 1136 0 0 0 625 | 1051 | 1811 | 1.811
5.0 0 853 8 | 1227 0 0 0 679 | 1145 | 1809 | 1.809

5.5 0 832 1 | 1358 0 0 0 713 | 1264 | 1808 | 1.808

6.0 0 811 0 | 1489 0 0 0 749 | 1388 | 1803 | 1.803

6.5 0 798 57 | 1497 0 0 0 764 | 1441 | 1790 | 1.790

7.0 0 790 127 | 1457 0 0 0 769 | 1457 | 1776 | 1.776
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Fig. 10 Dependence of Dc.gye on Dp_min. Here
shape and location of lesion are same as that
used in case 3. Results are obtained by set-
ting De_jnax=1000 rad and 2c¢cm in length of
tandem source insertion.
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