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Dosimetric advantages of secondary plan at mid cervical cancer radiotherapy

LEI Huai-yu, ZHANG Shu-xu, LIN Sheng-qu, YU Hui, ZHOU Lu, JIANG Shao-hui, ZHOU Xiang
Center of Radiotherapy, Affiliated Cancer Hospital of Guangzhou Medical University, Guangzhou 510095, China

Abstract: Objective To investigate the dosimetric difference between a secondary plan at mid radiotherapy and a single plan
for cervical cancer. Methods Twenty patients received intensity modulated radiation therapy (IMRT) for cervical cancer were
selected. The CT location scan and radiotherapy plan were underwent again at mid radiotherapy. The dosage of initial plan was
deformed to the secondary CT to obtain a deformation dose volume histogram (DVH). A superposition DVH was obtained by
superimposing the deformation DVH and the DVH of secondary plan. The dosages in target volumes and normal tissues of
initial DVH and superimposing DVH were compared. Results Compared with a single plan and secondary plan, no statistical
differences were found in the conformal indexes (CI) and homogeneity index (HI) of clinical target volume (CTV) (£>0.05),
but the statistical differences were found in the CI and HI of planning target volume (PTV) (P<0.05). There was no statistical
differences in Do, Dos, Doy of CTV and Dy, of PTV (P>0.05), but there were statistical differences in Dy 0f CTV, Dig, Des,
Duea of PTV (P<0.05). Moreover, no statistical differences were found in Vi, Vi of bladder, Vs, Vi of rectum, Vs, Vo, Vi,
Dy 0f femoral head (P>0.05), however, the statistical differences were found in the Vsy, Dy Of bladder and Vs, Dyean of
rectum (P<0.05). Conclusion The secondary plan at mid cervical cancer radiotherapy can improve the CI and HI of PTV,
reduce the insufficiency of dosage in PTV and CTYV, and reduce the dosage in rectum and bladder, without affecting the dosage
in femoral head.
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Tab.3 Dosage changes of normal tissues (Mean+SD)

DVH-1 DVH-4 ¢ value P value
Bladder Vio (%) 22.3146.01 23.1445.26 3.46 0.008
Vi (%) 32.14+15.69 33.12+14.63 5.23 0.32
Vao (%) 42.36+18.76 44.10+16.32 2.14 0.32
Diean (cGy) 3589+324 3671314 5.32 0.023
Rectum Vo (%) 36.19+12.46 39.24+16.23 1.24 0.021
Vis (%) 67.25+5.69 65.23+6.23 236 0.063
Vo (%) 85.26+3.21 84.23+4.21 6.34 0.102
Daean (cGy) 4589+301 4610+289 2.36 0.003
Femor Vo (%) 3.56+1.02 3.89+1.26 -0.726 0.360
head Vi (%) 28.63+10.35 29.31+12.03 0.984 0.236
Daewn (cGy) 37244289 3698+265 0.562 0.325

H HRACAR DG, T B IG R AR L CTV-PTV
Pl A LER OARHEAPTV N, i F AR E
iz Bl AR A AR AR B DX R 3 BRI Y R
W A e i O 0 DXV L ] B PR IE OAR S A7 3 i R
Fto Tyagi G WFFEIA R BT A0k B Az Bl , 5 R
HHE X AN CTV I , $2 = ia 7 R 4 19 H 3 0
TR .

TEL RN B 2 A B IE B 3 N R FE i T RE
o8 S o HE S 500 e B B ) PTV Rl 2510 {H ik
THEL F 38 N LLRCFERT , BRI T e )iz R, H A
HE A2 B AR AR F TR DR AR )
i B AR A A E R B T AR M R e B R
GRENEIE, AR SRR, — 2R E 5
B, IR T HCREE T — IR I CT A
8o FHTTSCAT AT T 0 I %) 2 RS A R ey 350 0 ey
A 7 B AR AR AN 1, BT DA T A — IR i R
FRU I BT AR — R BR M RN o %
ST AW B BT SR LR B Rl o 8
A g e RV SRS N 8 35 7 AR (B AR R AR Y
[, ABAR R A EUR S R 0T S H a7 i)z
FFIE X — R UK A5 2 i — D A o

[5% 0ik]

[1] Jemal A, Bray F, Center MM. Global cancer statistics[J]. CA Cancer
J Clin, 2011, 61(2): 69-90.

[2] Kim TH, Chie EK, Kim DY, et al. Comparison of the bdlly board
device method and the distended bladder method for reducing

irradiated small bowel volumes in preoperative radiotherapy of

hEEFYEFESEE 2015488 E£32% £5H

rectal cancer patients[J]. Int J Radiat Oncol Biol Phys, 2005, 62(3):

769-775.

B R ATHI, Sk, FOB A BKRE ST B AR A RATT

YeRf R BEWHall] PR AG 587 & E, 2013,27

(8): 794-796.

Mao R, He YF, Qi HZ, et al. The Influence of Bladder filling state

for Postoperative cervical cancer IMRT ROI[J]. Journal of Chinese

Practical Diagnosis and Therapy, 2013, 27(8): 794-796.

Nuyttens JJ, Roberson JM, Yan D, et al. The influence of small

bowel motion on both a conventional three field and intensity

modulated therapy (IMRT) for rectal cancer[J]. Cancer Radiother,

2004, 8(5): 297-304.

Tsai CL, Wu JK, Wang CW, et al. Using Cone-Beam computed to-

mography to evaluate the impact of bladder filling status on target

positionin prostate radiotherapy[J]. Strahlenther Onkol, 2009, 185:

588-595.

Chang JS, Yoon HI, Cha HJ, et al. Bladder filling variations during

concurrent chemotherapy and pelvic radiotherapy in rectal cancer

patients: early experience of bladder volume assessment using

ultrasound scanner[J]. Radiat Oncol J, 2013, 31(1): 41-47.

Stewart J, Lim K, Kelly V, et al. Automated weekly replanning for

intensity-modulated radiotherapy of cervixcancer[J]. Int J Radiat On-

col Biol Phys, 2012, 78(2): 350-358.

Jadon R, Pembroke CA, Hanna CL, et al. A systematic review of

organ motion and image-guided strategies in external beamradiothe-

rapy for cervical cancer[J]. Clin Oncol (R Coll Radiol), 2014, 26

(4): 185-196.

Tyagi N, Lewis JH, Yashar CM, et al. Daily online cone beam

computed tomography to assess interfractional motion in patients

with intact cervical cancer[J]. Int J Radiat Oncol Biol Phys, 2011, 80

(1): 273-1280.

[10] Byne T, Ramsey C, Mahan S, et al. Daily image-guided adaptive ra-
diotherapy for prostate cancer using helical tomotherapy[J]. Int J
Radiat Oncol Biol Phys, 2004, 60: S613-614.

[11] Wu QJ, Thongphiew D, Wang Z, et al. On-line re-optimization of pr-
ostate IMRT plans for adaptive radiation therapy[J]. Phys Med
Biol, 2008, 53: 673-691.



