Evaluation of Targeting Using Marker Seed Phantom
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Abstract

Accuracy control of Linear accelerator installed in OBI is done daily and weekly and importance of accuracy
multiplies exponentially at that moment. Purpose of this experiment is everyday and twice a week over a four
month period (march~june) 2009 year to confirm maintenance of accuracy through Quality control of OBI. In
short, measurement of exponentially multiplying accuracy of OBI and regular accuracy control was able to
maintain accuracy from the center of treatment within 0.1 cm. Therefore, evaluation of exponentially
multiplying accuracy using OBI accuracy control linear accelerator phantom on daily, weekly basis was
confirmed.
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1. On-Board Imager (OBI, Varian Medical
Systems, USA)
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Fig. 1. (a) Varian clinical linear accelerator with an on-board
imager® (OBI) consisting of two robotic arms; one holding a flat
panel imager (kVD). The mega voltage detector (MVD) is also
extracted. (o) The coordinate system for couch/patient position:
lateral = + right/-left, vertical=anterior/-posterior and longitudinal
=+inferior/~superior. (C) lateral and vertical motion of the kVD
are relative the MV beam axis.
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Fig. 2. The phantoms used to verify the geometric accuracy of
the OBI: a marker phantom.
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Fig. 3. (a) Right/left and anterior/-posterior kv-images (red) of
the marker phantom shifted 0.1 cm or 0.2 ¢cm in the superior
inferior and right directions are matched with the reference
images (green). In the lower images the center marker has
been zoomed in . Due to beam divergence a precise match of
all markers cannot be performed and the markers cannot be
matched in vertical and lateral direction in both the AP and the
right/left set simultaneously.

(b) A second 2D-2D match after applied couch shift allows all
markers to be matched adequately. The disagreement between
the red and green graticule shows the inaccuracy of the first
match.
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Fig. 4. Captured screen of 2D-2D matching procedure
provided by On-board Imager application
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Table 1. Mean difference in couch shift values using 2D-2D
match (Daily)

Mean displacement £10

AP radiography RL radiography
Vertical Longi tudinal Lateral
0.10£0.06 cm 0.06+0.02 cm 0.00+0.06 cm

On-Line kv—kv Reagistrations

[—+—VRT —=—LONG LAT

Daily Shifts/cm

1234686 78 3810111213141616817181920
Fractions/days

Fig. 5. Everyday stability of the OBI. The marker position relative
the digital graticule in anterior/-posterior and right/left images
were measured everyday over a one month period: vertical:

+anterior/-posterior, longitudinal: +inferior/~superior, lateral:
+ight/-left
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Table 2. Mean displacement of the Marker seed phantom in
16 measurements over the period march to June, 2009

Mean displacement +10

AP radiography RL radiography

Vertical Longitudinal Lateral
0.09+0.06 cm  0.05%0.09 cm 0.00£0.05 cm
—&—VRT —#—LONG LAT
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015 |
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S 005
73; -005 [
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Monthly

Fig. 6. Long term stability of the OBI. The marker position
relative the digital graticule in anterior/-posterior and right/left
images were measured twice a week over a four month
period: vertical: +anterior/posterior, long: +inferior/~superior,
lateral: +right/left.

Table 3. For each direction and couch motion needed for
setup error corrections which are estimated using 2D-2D

matching function of the on-board imager application (cm unit).

Directions Vertical (cm) Longitudinal (cm) Lateral (cm)
0.1 0.2 0.1
0.2 0.0 0.1
0.1 0.0 0.0
0.0 0.1 0.1
0.1 0.1 0.0
0.0 0.1 0.0
0.1 0.1 0.0
Setup error 0.1 0.0 0.0
0.1 0.0 0.0
0.2 0.1 0.0
0.1 0.1 0.1
0.1 0.0 0.0
0.1 0.1 0.0
0.0 0.1 0.0
0.1 0.2 0.0
0.1 0.1 0.0
Average 0.09 0.06 0.00
Standard
Deviation 0.06 0.09 0.05
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