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Effects of immobilizations with head and neck mask or chest body covering on dose distribution

in the radiotherapy for upper thoracic esophageal carcinoma

WANG Ying', CHEN Fei*
1. Department of Oncology, West China Guang'an Hospital, Sichuan University, Guang'an 638001, China; 2. Department of Pathology,
West China Guang'an Hospital, Sichuan University, Guang'an 638001, China

Abstract: Objective To study the effects of immobilizations with head and neck mask or chest body covering on the dose
distribution in the three-dimensional treatment planning system (TPS) radiotherapy for upper thoracic esophageal carcinoma (EC).
Methods The clinical data of 128 patients with upper thoracic EC were retrospectively analyzed. The patients were divided into
mask group (46 cases) and body covering group (82 cases) according to different body immobilization techniques. All patients
were in the supine position and intervened with intensity-modulated radiotherapy. As for body immobilization techniques,
thermoplastic head and neck mask was used in mask group, and thermoplastic body covering in body covering group. The setup
errors, dose distribution, radiation dose to organs-at-risk, short-term efficacy and adverse reactions were compared between two
groups. Results The absolute values of X-, Y- and Z-axial setup errors of mask group were significantly lower than those of body
covering group (P<0.05); and compared with body covering group, mask group had a lower homogeneous index and a higher
conformity index (P<0.05); and there were no significant differences in the D, , D, ;. and D, to the target area between two groups
(P>0.05). The V,,, V,, and V;, of both lungs and the D,

group, with statistical differences (£<0.05). The objective response rate was 58.70% in mask group and 54.88% in body covering

nean 10 Spinal cord in mask group were all lower than those in body covering
group (P>0.05), and no significant difference was found in the short-term efficacy between two groups (P>0.05). The incidence
rate of radiation pneumonitis in mask group was lower than that in body covering group (P<0.05). Conclusion Immobilization
with head and neck mask for radiotherapy of upper thoracic EC can help to reduce setup errors, improve the homogeneity and
conformity of TPS radiotherapy dose distribution, lower the radiation dose to the surrounding normal organs, and decrease the
occurrence of radiotherapy-related adverse reactions.
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Table 1 Comparison of basic clinical data between two groups

AJCC 5+
Pzl n o B ARG P A5 K B /om
JIEY] TIY) V]
WA 46 27/19 58.23+9.41  13(28.26) 26(56.52)  7(15.22) 5.18+1.04
RE4 82 45/37 57.8249.13  29(35.37) 36(43.90) 17(20.73) 5.32+0.96
X/l 0.175 0.241 1.900 0.768
PlE 0.676 0.809 0.387 0.443

1.2 RFE

JIEAT A B EMY 4T IMRT 3697, 44 [
5 ¥ Ay T 5 2 SR FH AR Sk 9 1 ERL [ AR R AR
PR AR B[] 72 |, Sl 58 R CT 38 5ik 451 4, 5 5 a5
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(CTV) PL A+ RIFE X (PTV) , [A] 8 06 86 L0 E K
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[i4] 3 M 48 0.5~0.6 cm, PTV 4545 CTV #84 0.5 cm),
AR R J5 i /20 1 54 A% bk B 45 80 X, SR 6 MV X 2Rt
7 IMRT VAYT , 74 1.8~2.2 Gy/Ik, 5 R/, 47 7 &
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[n(%) J3RIR , 20 18] L3R FH K6 9% 55 Fisher 4 ff 4%
Rk B R M K F Mann-Whitney U #6356, 75 &
TEZA A BT R DA B B AR i 22 /R, P4 L3
SR M ST AEAS R0, 2 PNV BT[] b SR FH T WA
A B KBS K IR 0=0.05

2.1 MARFEIEMIREBITE LR
T B 21 XA Y RN Z R 1 25 e X HE AR T
KRB, ZRA G L (P<0.05,32).

R2 MARHEBMIRELNELRE + 5, mm)
Table 2 Comparison of absolute values of setup errors

between two groups (Mean+SD, mm)
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Tl 5 41 HI B o ik T 1A 25 20 (P<0.05) , CT WA & =5
TAREEL (P<0.05) , PAZH MR HE IX. D,y oDy F1 Dy L
BESTGIFE L (P>0.05), W3K3,
2.3 WANMMEEZRBAIE LR

T 22 2 XU Vo Voo Vi OB B D, IR T ER
W, ZFAHGIEE X (P<0.05, 3 4).
2.5 MAIEHRIT L

T 25 ZH FI4A B35 41 ORR 435l 24 58.70% F1 54.88%
(P>0.05) , W13 Wy s s 2 S L g itk 3 X
(P>0.05,%5).
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WAL 46 0924026  127:031  0.76+0.23
(RE4] 82 1.07:034 1458039  0.94+0.28 EC 1415 A H B/ A 58 2 B8, il ae 5 28
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Table 3 Comparison of radiotherapy dose distribution between two groups (Mean+SD)

215 n D,./Gy D,,./Gy D, .../Gy HI CI
T =520 46 60.48+2.07  51.23+1.85 56.31+£2.48  1.09+0.07  0.78+0.05
A 82  60.19£2.46  50.94£1.72  56.74+2.63  1.14+0.06  0.71+0.03
i 0.676 0.891 0.906 4.258 3.475
PE 0.500 0.375 0.367 <0.001 0.001
R4 MABEVNHMEBEZRABLE(F + )
Table 4 Comparison of radiation doses to both lungs and spinal cord
between two groups (Mean+SD)
XUi 32 18 151/ %
415 n HE Bl Dyear/ Gy
Vi Vo Vs
T2 46 24.17£3.96  15.08+2.64  9.13£1.56 12.49+0.85
A2 82  26.35+4.23  16.29+£2.51  9.82+1.74 13.07+0.96
HH 2.862 2.569 2232 3.414
P{H 0.005 0.011 0.027 0.001
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Table 5 Comparison of short—term efficacy between two groups [ cases(%)]

Vaxsil n CR PR SD PD ORR
Mg 46 9(19.57)  18(39.13) 16(34.78)  3(6.52)  27(58.70)
1A 82 14(17.07) 31(37.80) 32(39.02)  5(6.10)  45(54.88)
ZIX* (8 0.406 0.175
PH 0.684 0.676
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Table 6 Comparison of adverse reactions between two groups [ cases(%)]

4151 no CRERR MAMERER  OHBONERR ARG
M 46 41(89.13) 10(21.74) 6(13.04) 3(6.52)
e 82 76(92.68) 23(28.06) 24(29.27) 8(9.76)
X1 0.473 0.613 4.323 0.278
P 0.491 0.434 0.038 0.745
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