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Uterine mobility in intensity modulated radiation therapy

SHEN Yi-chen, JIANG Ma-wei
Department of Oncology, Xinhua Hospital Affiliated to School of Medicine, Shanghai Jiao Tong University, Shang-
hai 200092, China

Abstract: Objective To determine a more accurate planning target volume (PTV) in the intensity modulated radiation therapy
(IMRT) plan by statistically researching on the uterine mobility of 15 preoperative patients with cervical cancer during the
IMRT, which can also determine the treatment location and ensure the accuracy of the dose during the application of Cone
Beam CT (CBCT) and image registration. Methods Patients' CT simulated localization images were obtained by Philips 16
row CT. And CMS (XIO) planning system was applied to complete the IMRT plan, and transmit CT localization images to
XVI system of Elekta Synergy. The 15 preoperative patients with cervical cancer were randomly selected. The CBCT images
before the radiation therapy were obtained and then conducted the three-dimensional image registration by XVI system to get
position errors, uterine displacements during the treatment, with 60 sets of data of each. By calculating, 60 sets of uterine
mobility data during the treatment were also obtained. Uterine mobility was the difference between the absolute values
calculated by position errors and uterine displacement. In the whole research, 180 sets of data were obtained and each sets of
data respectively contained three directions: Right-Left (RL), Anterior Posterior (AP), Superior-Inferior (SI) and rotation angle
with three directions. The uterine mobility at all directions was researched to determine a better IMPT plan, and the
determination of PTV involved the system errors and the random errors during the treatment. Results For uterine mobility, the
LR, IS, AP with consideration of system errors (2) were 0.15 cm, 0.22 c¢cm, 0.41 cm respectively, while the LR, IS, AP with

consideration of random errors (8) were 0.11 cm, 0.11 cm, 0.15 cm respectively. For treatment position errors of endometrial
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cancer and cervical cancer, LR, IS, AP with consideration of system errors (%) were 0.18 cm, 0.23 ¢cm, 0.29 c¢m respectively,

while the LR, IS, AP with consideration of random errors (8) were 0.08 cm, 0.05 cm, 0.07 cm respectively. By DVH and target

coverage probability analysis, the gap of PTV was the sum of position errors and uterine mobility errors. And after calculation,

the PTV in this research was LR=0.67 cm, [S=0.88 cm, AP=1.37 cm. Conclusion The analysis of random and system errors

during the treatment provides the guidance for the research on uterine mobility during the IMRT, and guides the physicists to

determine the proper margin of PTV, effectively reducing the normal tissues dose and ensuring the target volume doses.

Key words: uterine mobility; image-guided radiation therapy; Cone-Beam CT; image registration
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Tab.1 Relative errors of uterus motion

Patient x(cm) y(cm) z(cm) x Rotation(°) v Rotation(®) z Rotation(°)
1 0.19 0.27 0.34 1.75 0.79 1.01
2 0.15 0.23 0.43 1.39 2.48 0.88
3 0.12 0.17 0.39 0.19 0.52 0.38
4 0.13 0.24 0.46 1.56 0.86 1.26
5 0.14 0.18 0.51 0.68 0.56 0.21
6 0.14 0.14 0.49 0.28 0.90 0.93
7 0.17 0.19 0.44 0.45 0.38 0.89
8 0.11 0.22 0.35 1.67 1.05 1.14
9 0.16 0.22 0.42 1.06 0.64 0.54
10 0.16 0.24 0.40 1.09 0.48 0.36
11 0.14 0.24 0.40 0.83 0.46 1.76
12 0.12 0.22 0.37 0.62 1.35 0.60
13 0.16 0.23 0.42 0.83 0.98 1.01
14 0.17 0.23 0.45 2.49 1.83 0.96
15 0.19 0.20 0.36 1.31 1.41 0.88
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Fig.4 Registration data of the whole pelvic cavity in group A (y

axis: mm; x axis: n)
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Fig.5 Registration data of the whole pelvic cavity in group B (y

axis: mm; x axis: n)

TEHAS 207 ) b iR 2288 )5 |, il i ICRU62
AR PTV AN, %ﬁﬂéﬁé}%u e 2= K e 5

K-

PTV=2.5 +0.7 (3)
B PRI G015 22 30 1 o) B 500 19 T 34
Bifi AL 1% 22 8 A T 2l FE R U WA i 22 . 503G B R
ZH RS (S)LRIS.AP 5K {4 0.15 cm.,
0.22 cm.0.41 cm; AL 1% 2% (8) LR IS AP [ £U{E
0.11 cm.0.11 cm.0.15 cm, & N R 55 5 20 90 12
iR ZHHE N RERZE (S)LR IS AP I EE N
0.18 cm.0.23 cm.0.29 cm; FEALIR 22 (§)LR IS AP 1Y
%&{Eﬁ 0.08 cm.0.05 cm.0.07 cm, @i DVH FI# X 7
AT, 5 L 15 99% 1Y CTV 22 5] 95%4b J5
UE,PTV P (B B AR 1R 25 5 T B B R 2 LA
M1, HASF PTV 4 :LR=0.67 cm,1S=0.88 cm, AP=

1.37 cm,

4 T i

FEE U 5 1R 9 IR R RO IR YT R
(1 4 BT 5 h 20 Gy [ R B AT LA SR G 1
185 RIG 25 431K 50 Gy~60 Gy R T M &, i+
mﬂgﬂfﬁﬁﬁ{ﬁﬁqﬂfﬁiﬂﬁmi Xof 8 e L X
AR R B 3 E R A4 Az BRI T A R
I R S ujz{xxﬂﬁﬁﬁﬁéﬂ}%éﬂﬁ,ﬁ/xpﬁ
] b 9 IR 7 U 1R) 1 95 3 B A o, 2 T R
IO () FE 22015 55 B W s A 0 5 B , BT LA

CHINESE JOURNAL OF MEDICAL PHYSICS, Vol.32, No.4, July. 2015



2L, 55 IR RS U Ry Y rh 1

[GEIEL0

- 609 -

R2 GITHH (n=15)

Tab.2 Statistical analysis (n=15)

Item Mean+SD Mean's standard deviation P value 95% confidence interval

Upper Lower

x axis(cm) 0.150 0+0.024 5 0.006 32 0.000 0.136 4 0.163 6

v axis(cm) 0.214 7+0.033 1 0.008 56 0.000 0.196 3 0.2330

z axis(cm) 0.415 3+0.049 8 0.012 87 0.000 0.3877 0.4429

x rotation(®) 1.080 0+0.626 3 0.161 70 0.000 0.7332 1.426 8

y rotation(°) 0.979 3+0.581 9 0.150 24 0.000 0.657 1 1.3016

z rotation(°) 0.854 0+£0.394 8 0.101 94 0.000 0.635 4 1.072 6
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Fig.6 Registration data of the uterus motion in group C(y axis:

mm; x axis: n)
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