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Optimizing gantry rotation of head and neck scanning for Elekta XVI cone beam CT
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Abstract: Objective To compare the irradiation dose and image quality of Elekta XVI head and neck scans using standard full
arc and fast partial arc protocols, and reduce the dose to sensitive organs by optimizing gantry rotation. Methods The standard
head and neck CTDI phantom at 0, 3, 9 o'clock (upright setup), and 3, 0 o'clock (rotating the phantom by 45°, counter clockwise)
were measured using a PTW electrometer and a CT chamber to simulate the irradiation dose to thyroid, left and right parotid,
left and right lenses. Weighted CT dose index (CTDI,) of each protocol was also measured. In addition to the measurement of
standard full and partial arc scan, the configuration script of partial arc scan was modified, where the gantry rotation was changed
from 315°-160° to 335°-180°, and the dose in clockwise and counter clockwise scans were measured, respectively. Image quality
was assessed using Catphan 503 phantom. Results CTDI,, of standard full arc scanning was 0.81/0.81 mGy (0°/45°), which was
about twice of that of partial arc scanning. The optimized partial arc clockwise scan and standard partial arc clockwise scan had
the lowest dose and the highest, respectively, and compared with the latter, the former reduced dose to thyroid, left parotid, left
lens, right lens, 0° and 45° CTDI, by 3.17%, 3.55%, 2.04%, 1.75%, 0.93% and 4.18%, respectively. Gantry rotation optimization
did not affect image quality obviously, but improved clinical efficiency by reducing unnecessary gantry idle time. Conclusion
Relative to standard full arc scan, partial arc XVI scan can achieve satisfactory image quality for head and neck at a lower dose.
Optimized partial arc protocol can further reduce imaging dose to sensitive organs and improve clinical efficiency.
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Tab.1 Settings and difference analysis of parameters in XVI

standard head protocol and fast scanning protocol

Parameters Standard Fast Difference
kV 100 100 0
Nominal mA/frame 10 10 0
Nominal ms/frame 10 10 0
Collimator S20 S20 None
Filter FO FO None
Rotation starting angle 180 -45 225
Acquisition starting angle 180 -40 220
Acquisition ending angle -180 160 340
Frame 660 183 477
1.3 CTDI#&{&
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Tab.2 Dose and CTDI, of each measuring point using different scanning protocols (mGy)

Standard fast Optimized fast
Measuring points  Standard (360°)
Clockwise  Counter clockwise Clockwise  Counter clockwise

Thyroid 0.88 0.25 0.30 0.24 0.22

Left parotid 0.80 0.56 0.62 0.54 0.49

Right parotid 0.92 0.35 0.29 0.35 0.44

Left lens 0.84 0.39 0.46 0.38 0.33

Right lens 0.90 0.23 0.22 0.22 0.28

0° CTDI, 0.81 0.43 0.42 0.43 0.43

45° CTDI., 0.81 0.43 0.42 0.41 0.43
CTDI.: Weighted computed tomography dose index
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Standard (360°)

Standard fast

Optimized fast

The image of CTP404 is displayed under W2620 and L853, and CTP 528
is displayed under W2150 and L1053 to avoid reading bias introduced by

different window widths and levels.

1 S HIKE Catphan503 #£{4 CTP404 F1 CTP528 1Rk
H#ER CT Efg RRE L
Fig.1 Comparison of image quality of CTP404 module and CTP528

module in Catphan 503 phantom scanned by various protocols
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