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Effect of couch tilt on pass rate of dosimetric verification
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Abstract: Objective To simulate the effect of couch tilt on the pass rate of dosimetric verification by using two-dimensional
diode array detector. Methods Ten dosimetric verification plans of intensity modulated radiotherapy (IMRT) and three-
dimensional conformal radiotherapy (3DCRT) were selected. The inflatable bag was used on the treatment couch to control
the difference of the value of laser light, simulating the couch tilt. The magnitude of couch tilt was respectively 1, 2, 3, 5, 7,
10 mm. The Gamma analysis with the absolute dose discrepancy of 3% and 3 mm threshold was applied to record the
planned and simulated results, and the paired t test was used to analyze the results. Results Without couch tilt, the pass rate
of dosimetric verification was respectively (96.10+1.65)% in IMRT and (97.50+1.98)% in 3DCRT. With couch tilt of 7 mm
and 10 mm, the pass rates of patients treated by IMRT were (86.50+5.95)% and (85.40+8.53)%. For IMRT, the ratios of the
pass rate without couch tilt and the pass rates with couch tilt of 7 mm and 10 mm were respectively 0.90+0.05 and 0.85+
0.08. With maximum couch tilt of 10 mm, the pass rate of patients treated by 3DCRT was (91.90+4.90) %. For 3DCRT, the
ratio of the pass rate without couch tilt and the pass rates with couch tilt of 10 mm was 0.94+0.05. Compared with no couch
tilt, significant differences were found in the pass rate with different couch tilts (P>0.050), except the pass rate of 3DCRT
with couch tilt of 2 mm (P=0.366). Conclusion Couch tilt has little influences on the pass rate of dosimetric verification of
3DCRT. However, for IMRT, the pass rate decreases with the increase of couch tilt, and the amplitude of variation showed
individual differences, and the couch tilt larger than 5 mm may have some significant effect on the pass rate of dosimetric
verification. Keeping the couch without tilt is a simple but important quality assurance work in daily clinical work.

Key words: intensity modulated radiotherapy; three-dimensional conformal radiotherapy; couch tilt; dosimetric verification;
pass rate
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Fig.1 Simulation system of couch tilt
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Tab.1 Pass rate of dosimetric verification of patients treated by IMRT

Gamma pass rate (%) (3 mm, 3%)/ratio of tilt compared with no tilt

e 0mm 1 mm 2 mm 3mm 5mm 7 mm 10 mm

1 92.90/1.00 92.30/0.99 91.90/0.98 90.70/0.97 89.20/0.96 81.40/0.87 80.20/0.86
2 97.80/1.00 97.00/0.99 97.00/0.99 96.70/0.98 96.40/0.98 87.40/0.89 85.10/0.87
3 93.80/1.00 93.70/0.99 93.10/0.99 92.40/0.98 91.70/0.97 79.20/0.84 74.70/0.79
4 95.20/1.00 94.80/0.99 94.80/0.99 94.30/0.99 93.50/0.98 93.00/0.97 91.00/0.95
5 97.10/1.00 96.00/0.98 91.90/0.94 83.80/0.86 83.80/0.86 78.00/0.80 67.10/0.69
6 97.60/1.00 97.20/0.99 96.00/0.98 94.10/0.96 93.30/0.95 88.50/0.90 82.20/0.84
7 96.20/1.00 94.80/0.95 94.10/0.97 91.10/0.94 85.00/0.88 82.00/0.85 74.40/0.77
8 96.50/1.00 96.30/0.99 96.30/0.99 96.30/0.99 95.10/0.98 93.60/0.96 93.30/0.95
9 95.90/1.00 95.60/0.99 95.60/0.99 94.60/0.98 93.90/0.97 92.90/0.96 91.90/0.95
10 97.50/1.00 96.00/0.98 95.50/0.97 94.70/0.97 94.70/0.97 89.40/0.91 84.30/0.86
Mean 96.10/1.00 95.30/0.99 94.60/0.98 92.90/0.96 91.70/0.95 86.50/0.90 85.40/0.85
Standard deviation 1.65/0.00 1.51/0.01 1.81/0.01 3.75/0.03 4.30/0.04 5.95/0.05 8.53/0.08
t value 4.65 2.954 2.656 3.391 5.437 4.912

P value 0.001 0.016 0.026 0.008 0.000 0.001

IMRI: Intensity modulated radiotherapy
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Tab.2 Pass rate of dosimetric verification of patients treated by 3DCRT
Gamma pass rate (%) (3 mm, 3%)/ratio of tilt compared with no tilt

N 0mm 1 mm 2mm 3mm 5mm 7 mm 10 mm

1 98.20/1.00 99.40/1.01 99.40/1.01 98.30/1.00 92.90/0.94 86.40/0.87 80.00/0.81
2 94.30/1.00 91.00/0.96 92.60/0.98 92.60/0.98 91.00/0.96 91.00/0.96 90.20/0.95
3 97.20/1.00 94.20/0.96 96.30/0.99 96.30/0.99 96.30/0.99 93.40/0.96 92.40/0.95
4 100.00/1.00 99.50/0.99 100.00/1.00 100.00/1.00  100.00/1.00 100.00/1.00 100.00/1.00
5 94.90/1.00 93.60/0.98 96.00/1.01 93.90/0.98 98.00/1.03 97.00/1.02 92.90/0.97
6 99.80/1.00 98.80/0.98 98.80/0.98 97.90/0.98 98.00/0.98 92.10/0.92 92.10/0.92
7 98.60/1.00 96.10/0.97 94.50/0.95 94.20/0.95 93.70/0.95 92.90/0.94 92.00/0.93
8 97.80/1.00 97.20/0.99 97.60/0.99 96.20/0.98 95.70/0.97 94.30/0.96 92.60/0.94
9 95.40/1.00 95.40/1.00 96.70/1.01 95.20/0.99 94.70/0.99 93.20/0.97 93.20/0.97
10 98.40/1.00 98.40/1.00 97.80/0.99 96.50/0.98 96.80/0.98 94.20/0.95 93.50/0.95
Mean 97.50/1.00 96.40/0.98 96.90/0.99 96.10/0.98 95.70/0.98 93.50/0.95 91.90/0.94
Standard deviation 1.98/0.00 2.82/0.01 2.26/0.01 2.23/0.01 2.69/0.02 3.56/0.03 4.90/0.05
t value 2.408 0.952 3.236 2.27 3.278 3.534

P value 0.039 0.366 0.010 0.049 0.010 0.006

3DCRT: Three-dimensional conformal radiotherapy
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