H40% T AP R e AR Vol. 40 No.7
20234F 7H Chinese Journal of Medical Physics July 2023 - 801 -

DOI:10.3969/j.issn.1005-202X.2023.07.002 E S 5 3E

— T BY PR IR R L 2R ST AR L B E R VB L AR B AN 245

R A, B R R TR, M, R e R, BT A
LB RN R R Y 2 TG, )75 1N 5105155 2.7 M A I8 24 2450 B Ig BEBe i A 7 X, 7748 ) 5100065 3. F 1
KA SN R B R B e ik, 745 I 510655

[HEBW . AFRAFABEE T PA LA BEEAL R GIEE R £ F A EEFRASHELR, Fik: HMm
BT B A B R GRS B 3 A RAE — K05 T RO R AR — s R B AR
LRIBIEATE MVCT 2248 KBS 69 = 45 w245k 2 SR K B4R 2R SHERZ, B A 2.5Y+0.70 &
AR R (PTV) S 2R . SR oW B8 15 35 40 Fn 7 #9022 45 35 409 3R 2 18 X 4 7 61 4 5 4 6.90(2.85,
12.10) mm #=2.60(1.45, 8.10) mm(P=0.007),Y %7 &4 5| % 9.30(4.05, 16.15) mm #= 5.00(2.60, 9.50) mm(P=0.002),Z
#h75 w15 H1 4 3.40(2.05, 4.10) mm F= 1.90(1.30, 3.65) mm (P=0.017), & FBREEE AL Bl A B EAZEMAE X Y Z
G 6 PTV Sh4 2 5% 4 9.15.14.62.2.15 mm #7 6.50.7.04.2.97 mm, Z5i8 : #8522 45 55 12 A 48 5L ) 52 v o) o JA) A 4%
BV AT B Z YR M ARAER £ S LR Y PTV S 47,

(B NBHE T ML B A B

[HE 425 ]R318;R811.1 [ xHktRERD A [ 2% )1005-202X(2023)07-0801-07
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Abstract: Objective To investigate the differences in positioning time, positional accuracy, and dose accuracy between the
use and non-use of thermoplastic film positioners in radiotherapy immobilization. Methods Three patients requiring
thermoplastic immobilization for radiotherapy were enrolled, with half of the treatments using a thermoplastic film positioner
and the other half without. The positioning time, three-dimensional directional positioning errors after MVCT scanning
matching, three-dimensional spatial vector displacement errors, and dose accuracy errors were recorded. The PTV margin
was calculated using 2.5) +0.70. Results The errors of no-positioner group and positioner group were 6.90 (2.85, 12.10) mm
versus 2.60 (1.45, 8.10) mm in the X-axis direction (P=0.007), 9.30 (4.05, 16.15) mm versus 5.00 (2.60, 9.50) mm in the Y-
axis direction (P=0.002), 3.40 (2.05, 4.10) mm versus 1.90 (1.30, 3.65) mm in the Z-axis direction (P=0.017), respectively.
The PTV margins in the X, Y and Z axes were 9.15, 14.62, 2.15 mm in no-positioner group, and 6.50, 7.04, 2.97 mm in
positioner group, respectively. Conclusion The application of positioners in thermoplastic immobilization can reduce the
three-dimensional spatial positioning errors and minimize PTV margin.
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Figure 1 Flowchart of thermoplastic immobilization without a positioner

1 AIRNE ;2 0 NARGRA 53 2 [ A



- 803 -

I —

a: LA

c: L E

b: EEAE
B2 g HRBREAIEE N RE

Figure 2 Immobilization using the traditional thermoplastic film
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Figure 3 Simple positioner for thermoplastic immobilization
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Figure 4 Flowchart of thermoplastic immobilization with a positioner
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Figure 5 Immobilization using the thermoplastic film with a positioner
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Figure 6 Structure of a simple positioner
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Figure 7 CT image quality detection using the phantom
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Figure 8 Image quality detection using the phantom with or without

a positioner
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Figure 9 Measurement of the blocking power of high—energy

X-rays by a positioner
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Figure 10 Radiotherapy CT positioning with a positioner
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Figure 11 Comparison of three—dimensional spatial vector displacement errors
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Table 5 Set—up errors and PTV margins (mm)
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