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Application of vacuum pad combined with thermoplastic film in immobilization of kyphosis

patients

GE Ning, YI Fengtao, HAN Dongliang
Department of Radiotherapy, Wuhan General Hospital of the Chinese People's Liberation Army, Wuhan 430070, China

Abstract: Objective To investigate the application value of vacuum pad with thermoplastic film in the immobilization of kyphosis
patients using Elekta cone beam CT (CBCT). Methods Admitted from May 2013 to February 2017, 70 kyphosis patients were
selected and divided into head-neck group, thorax group and abdomen group. The CBCT scan was performed weekly to obtain
X-ray images which were compared with planning CT images generated from treatment planning system to analyze the set-up
errors. Patients in the same group were randomly treated by combined fixed mode (vacuum pad combined with thermoplastic
phantom) and single fixed mode (thermoplastic phantom only). The set-up errors of different fixed modes were tested by paired
t-test. Results In head-neck group, the linear set-up errors at x (left-right), y (anterior-posterior) and z (head-foot) directions were
(0.82+0.74), (1.58+1.03) mm; (0.76+0.57), (1.37+0.88) mm; (0.85+0.55), (1.82+0.79) mm for combined fixed mode and single
fixed mode, respectively (P=0.005, 0.006, 0.006), and the rotational set-up errors were 0.75°+0.63°, 1.08°+0.92°; 0.68°+0.57°,
1.26°+0.78°; 0.75°+0.82°, 0.98°+0.89°, respectively (P=0.016, 0.023, 0.036). In thorax group, the linear set-up errors at X, y and
z directions were (1.6340.87), (2.67+0.68) mm; (1.62+0.62), (2.86+0.81) mm; (1.79+0.89), (3.27+0.68) mm for combined fixed
mode and single fixed mode, respectively (P=0.008, 0.007, 0.004), and the rotational set-up errors were 0.88°+0.72°, 1.26°+0.83°,
0.92°+0.55°, 1.33°+0.92°,0.71°+0.62°.0.97°+0.69°, respectively (P=0.025, 0.036, 0.042). In abdomen group, the linear set-up
errors at X, y and z directions were (1.34+0.69), (2.0140.96) mm; (1.27+0.87), (1.89+0.71) mm; (1.38+0.77), (2.25+0.82) mm
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for combined fixed mode and single fixed mode, respectively (P=0.033, 0.027, 0.016), and the rotational set-up errors were 0.75°+
0.87°, 1.12°+0.62°; 0.88°+0.75°, 1.08°+£0.71°; 0.74°+0.62°, 0.92°+0.59°, respectively (P=0.026, 0.038, 0.154). The linear errors

at 3 directions of combined fixed mode were smaller than those of single fixed mode (P<0.05). For the patients in head-neck and

thorax groups, the rotational set-up errors of combined fixed mode were smaller at all 3 directions, but the rotational set-up errors

of combined fixed mode in abdomen group were smaller than those of the single fixed mode only in x and y directions (P<0.05).

Conclusion The fixed mode of vacuum pad combined with thermoplastic phantom provides a guarantee for the positioning

repeatability of kyphosis patients, providing more benefits to patients with head-neck and thorax tumors compared with patients

with abdomen tumor.

Keywords: kyphosis; cone beam CT; set-up error; vacuum pad; thermoplastic film
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a: Head—neck tumors

b: Abdomen—thorax tumors
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Fig.1 Combination fixed mode for patients with head—neck tumors and abdomen—thorax tumors
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Tab.1 Comparison of set—up errors at different directions in head—neck group

X (left-right)

Y (anterior-posterior)

Z (head-foot)

Fixed mode 4 Linear set-up ~ Rotational set-up Linear set-up Rotational set-up Linear set-up Rotational set-up

error/mm error/® error/mm error/® error/mm error/®
Combined 14 0.82+0.74 0.75+0.63 0.76+0.57 0.68+0.57 0.85+0.55 0.75+0.82
Single 10 1.58+1.03 1.08+0.92 1.37+0.88 1.26+0.78 1.82+0.79 0.98+0.89
P value 0.005 0.016 0.006 0.030 0.006 0.030
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Tab.2 Comparison of set—up errors at different directions in thorax group
X (left-right) Y (anterior-posterior) Z (head-foot)

Fixed mode Z Linear set-up ~ Rotational set-up Linear set-up ~ Rotational set-up Linear set-up Rotational set-up

error/mm error/° error/mm error/° error/mm error/°
Combined 16 1.63+0.87 0.88+0.72 1.62+0.62 0.92+0.55 1.79+0.89 0.71+0.62
Single 11 2.67+0.68 1.26+0.83 2.86+0.81 1.33+0.92 3.27+0.68 0.97+0.69
P value 0.008 0.025 0.007 0.036 0.004 0.042
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Tab.3 Comparison of set—up errors at different directions in abdomen group
X (left-right) Y (anterior-posterior) Z (head-foot)

Fixed mode n Linear set-up  Rotational set-up Linear set-up ~ Rotational set-up Linear set-up Rotational set-up

error/mm error/® error/mm error/® error/mm error/®
Combined 11 1.34+0.69 0.75+0.87 1.27+0.87 0.88+0.75 1.38+0.77 0.74+0.62
Single 8 2.01+0.96 1.12+0.62 1.89+0.71 1.08+0.71 2.25+0.82 0.92+0.59
P value 0.033 0.026 0.027 0.038 0.016 0.154
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