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The use of electric computer has made it possible to assess the radiation dosage from interstitial and
intracavitary radiotherapy.

However, it has been still of the problem to identify the individual source to make input data on a
practical point of view, when orthogonal radiography is used. On the other hand, the stereo-shift
radiography in brachytherapy has an advantage to make it easy to identify the corresponding sources,
but it has been said that the accuracy by this method is not s0 good as that of orthogonal radiography.

A study was made to assess the error in reading films taken by stereo-shift radiography, if it could
be permissible for clinical use. Input data by stereo-shift radiography (focus to film distance of 80 cm,
tube shift of 14 cm, Fy,-S;,) in cases of intracavitary treatment of cervix carcinoma were examined in
regard to the difference between actual length of the tube and the composed data by computer
calculation.

The difference between these two remains less than 99 in 199 cases out of 208.

In addition to these clinical data, a computer simulation analysis of this process was performed
which includes influences of the X-ray tube-shift distance, the error in reading films and X-ray tube
settings.

On the basis of these clinical and simulation results, it was concluded that the more accurate
reconstruction of source position could be obtained in the case of Fgy-Syy and F,y0-S,,.

The authers are now trying to use Fy,-S;; stereography for further improvements,
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Fig. 1 Histogram of relative tube length error
pdL from clinical results which were obtained
in the infracavitary treatment of uterine cervix.
Total numbers of tube are 208, average is
—0.01% and standard deviation is +3.75%.
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(1) dP 2T
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Table 1 Displacement error dP in the case of Fy—5,; and X=Y=10cm,

ds, dF 0.0 0.1 0.2 0.3
dx, dy 0.01 | 0.03 | 0.05 | 0.01 | 0.03 | 0.05 | 0.01 | 0.03 | 0.05 0.01 | 0.03 | 0.05
10 0.091 | 0.273 | 0.455 | 0.167 | 0.348 | 0.530 | 0.243 | 0.424 | 0.606 | 0.319 | 0.500 | 0.682
15 0.079 | 0.237 | 0.349 | 0.186 | 0.343 | 0.501 | 0.293 | 0.451 | 0.608 | 0.401 | 0.558 | 0.715
Z 20 0.068 | 0.203 | 0.338 | 0.202 | 0.337 | 0.472 | 0.336 | 0.471 | 0.606 | 0.471 | 0.605 | 0.740
25 0.057 | 0.172 | 0.287 | 0.214 | 0.328 | 0.443 | 0.371 | 0.485 | 0.600 | 0.528 | 0.642 | 0.756
30 0.048 1 0.144 1 0.240 1 0.223 | 0.318 | 0.414 | 0.398 | 0.494 | 0.539 | 0.574 | 0.669 | 0.764
(cm)

Table 2 Displacement error dP in the case of F,—S,, and X=Y=:10cm.

ds, dF 0.0 0.1 0.2 0.3
dx, dy 0.0t | 0.03 | 0.05 | 0.01 | 0.03 | 0.04 | 0.01 | 0.03 | 0.05 | 0.01 | 0.03 | 0.05
10 0.084 | 0.250 | 0.419 | 0.139 | 0.305 | 0.472 | 0.194 | 0.361 | 0.527 | 0.349 | 0.416 | 0.583
15 0.075 | 0.224 | 0.374 | 0.154 | 0.303 | 0.452 | 0.233 | 0.382 | 0.531 | 0.313 | 0.461 | 0.611
Z 20 0.067 | 0.199 | 0.332 | 0.167 | 0.300 | 0.432 | 0.268 | 0.400 | 0.533 | 0.369 | 0.501 | 0.634
25 0.059 | 0.176 | 0.293 | 0.178 | 0.295 | 0.412 | 0.298 | 0.415 | 0.532 | 0.418 | 0.535 | 0.652
30 0.051 [ 0.154 | 0.257 | 0.188 | 0.290 | 0.393 | 0.324 | 0.426 | 0.529 | 0.461 | 0.563 | 0.665

(em)
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Table 3 Relative tube length error pdL in the case of dF=dS==0.1lcm,
dx,=dx,=dy=0.0lcm, X=Y,=10cm and ¥,=11.5cm (L==1.5cm).

Shift 14 cm 20 cm 30 cm 40 cm 50 cm 60 cm |
Z 10em | 15.7% | 11.4% | 8.90% | 6.43% | 5.44% | 4.718%
15 17.6 12.9 9.23 7.42 6.33 5.61
FFD  g80cm 20 19.1 14.1 10.2 8.30 7.15 6.83
25 20.2 1551 A 9.02 7.87 7.07
30 21.2 15.8 11.8 9.72 .50 7.69
10 18.2 13.1 9.12 7.14 5.96 5.18
15 20.1 14.5 10.2 8.07 6.79 5.94
FFD 100cm 20 21.7 15.8 11.2 8.92 7.55 6.64
(SN IS | == S 0= B T B 1= S.24 7.29 |
30 24.1 17.7 12.8 10.3 8.86 7.88
T, dF s dx, /&2 8. 2. HTOF R Eh Ol 4| I
Ehx il ¥ 0 X=Y=10cm i} dP &R N T o E\ " oo
T. XBXOYHI0em IFo L o dP 13, = 2 Bx _§§
. 3
DL h &, i \§ - \%&\
(2) pdL ©&oWT s ‘\3’\\ \Q&\
E NN 2 Q;QQ .
Foo-Syy DHg, dF & dS 230.1em, dx, 7 - \Q:SE%’ \:ng‘g
220.0lcra ® & ¥ o pdL %, X=10cm, Y,=10 s NN RNE
cm, Y,=11.5cm (L=1.5cm) & fiZfffic o v T e T 20 a0 0 50 a:m£l 10 20 90 40 meomﬁn
Tube Shift  em
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1. E B

4, 1. dP 3 Xof pdL 20T

FERTED B O RET RN EERERY B R A2 A,
P RO R A [ & 2em JER o T o fREEE
10 LAz 5 &3hiE, PRAToO dP
1L 0.lem PFChdudicb oy, =2 C2cm
EW 5 DUk, FEPEMIBHCIEEEED S 2em
DL A kg &l TR X 52 L, 10
%k Ellis 1< & 5 Lo E 2 o) R HRR
R DY e b B o LT k5.

dP 730.1em LU F&7cn ok, Tablel, 225
dF & dS BEOPEDZTHS. Lrl, dF &
dS »0.lem, dx, 7c X ®0.0lem OMEHTL, S
wARELTHE AP & e%, Fig 21 i
DEEDS L dP DR ERE LS.

pdL % 4 X C{Hic dP,=dP,=0.lcm k33 &

Fig. 2 Plot of the displacement error dP in the
case of dF=dS=0.lcm, dx,==dx,=dy=0.0lcm
and X:=Y=10cm. Other combinations within
10cm of X and Y, dP are smaller than those of
XN=Y=10cm.
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