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Comparison of Calculated and
Measured Rectal Doses in
HDR Brachytherapy with Ir-192 Source

Yasumasa Kakinohana, Takafumi Toita,
Kazuhiko Ogawa, Masatomi Yoshinaga,
Shirou Iraha, Yuko Zukeran and Satoshi Sawada

Two orthogonal radiographs are used to reconstruct the
three-dimensional positions of applicators (sources)and their
dosemeter for assessing afterloading techniques. It has al-
ways been assumed that the applicators are perfectly fixed
and unchanged during irradiation. In a review comparing mea-
surements by a five-detector dosemeter and calculated doses
in our institution, a relatively poor correlation (correlation
coefficient = 0.79) was observed.

The purpose of this study was to investigate the sources
of this difference between calculated and measured rectal
doses in HDR brachytherapy with Ir-192 source. In this study,
the calculated dose was used as a reference value.

The overall percentage difference between calculated and
measured rectal doses was estimated at 9%. The major source
of the difference between calculated and measured rectal doses
was applicators and dosemeter movement during irradiation.
This was verified by X-ray fluoroscopy during irradiation.
It was found that loose fastening of the applicators caused a
change in the position of the applicators and dosemeter during
irradiation.

By improving the fastening of the applicators and
dosemeter, the correlation (correlation coefficient = (.90)
between calculated and measured doses was improved.

The results demonstrate the importance of the fastening
of the applicators and dosemeter.
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Schematic diagram showing how to obtain fluoroscopic images dur-
ing irradiation.
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Fig.2 Variation of sensitivity (calibration factor)for a 5-channel
detector. The largest variation (3%)is seen on the 5th channel.
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Fig.3 Comparison of calculated and measured doses delivered
to a water phantom.
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Fig.4 Comparison of calculated and measured doses delivered to patients with-
out a fastening device. The correlation coefficient (r)is 0.79.
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Fig.6 Fluoroscopic images during irradiation (48y, female). Movement of applicators and dosemeter during irr adlatn:m is shown. A Be-
fore irradiation, B 8 minutes after, C 13 minutes after and D 17 minutes after irradiation (i.e. end of treatment) .
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Fig.7 Fluoroscopic images during irradiation for another patient (4E)y, female). Movement of applicators and dosemeter during irradiation
is shown. A Before irradiation, B 8 minutes after, C 13 minutes after, D and 18 minutes after irradiation(i.e. end of treatment).

Fig.8 X-ray
radiographs of
before (A)and
after(B)irra-
diation (486y,
female). Dif-
ferences in the
positions of the
applicator and
5-channel de-
tector before
and after irra-
diation are
shown.
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