ERVE AR [ R 2 B 2 Vol. 34 No.1

20174F 1 H Chinese Journal of Medical Physics January 2017
DOI:10.3969/j.issn.1005-202X.2017.01.004 E A5 P

42 BRI Fl A SR e i B A T R R RYE A

I A BRUM, BB A £, 50, AL FRE
R ERI RS —F & B B o7 Rl , = BRI 650032

(15 E]B/: 5478 A A% B F 2825 BT 27 (HT) X P a945 8 . ik B0 54), 5 52 R E %"B %
il e A LA %, R R R R R 3E (0.287.,0.430) A= A 4 B F(1.5.2.0.2.5.3.0.3.5) 204 & HT #4477 3+ X , 54 2550 L 4
— 3% & 4 2.5 cm, H A A S 4L importance . penalty #= dose calc grid £~ %1% & 4 1.1.normal, 33t 50 43+ %] . & 4k X
300 %G kIR T F SRR IR E R I ORISR EREE N FIGAR BRI R] AR AR, AT L
BB R B T ega . GER R R ERSE R B T AR R 8 oA ) 6 e T AL R %S B X AR AR Y Do 154 R R SR
161) 89 BBE Dy 45 A7 I S8 I 161) 89 5BE D o £ 2 I Do 15 AR 09 5 PR 3 7 G631 52 2 550 BL9h, 4 T R B 18] Fe ML 4R 7% 4% )
BEA R EHm, IR SRR AR A 4 B B 09 F v 2R 2, Ak A% B A 5 SR 0B R, SE Vb 5 9 ) B 7 3 sk R B 1) A gk 4 8
WA R mES LR,

[ 48R |30k 7 Bk T s 3838 A B T A 34

[EH2S] R811.1 [>CEkFRERS] A [ 245 11005-202X(2017)01-0017-05

Treatment plan optimization affected by pitch and modulation factor in helical tomotherapy

WANG Zhiwei, DUAN Jimei, YUE Qi, YANG Xiumei, GU Dan, XIE Lisiqi, LI Rongqing
Department of Radiation Oncology, First Affiliated Hospital of Kunming Medical University, Kunming 650032, China

Abstract: Objective To analyze the effects of pitch and modulation factor (MF) in helical tomotherapy (HT) plan. Methods
Five cases of astrocytomas, nasopharyngeal carcinoma, lung cancer, liver cancer, and rectal carcinoma, respectively, were
selected. With a field width setting of 2.5 cm, 2 pitches (0.287 and 0.430) and 5 MF (1.5, 2.0, 2.5, 3.0, 3.5) were combined and
used to design HT plans, while the optimization parameters of importance, penalty, and dose calculation grid were set to 1, 1,
and normal, respectively. After 300 iterations, a total of 50 plans were designed. The conformity index, homogeneity index of
target areas, dose index of organs at risk, delivery time, and the rotation period of gantry were calculated, and their correlations
with pitch and MF were analyzed. Results The dose index differences in the maximum dose (D...) of brain stem and other
planning risk volumes of astrocytomas, spinal cord- D... of nasopharyngeal carcinoma, and spinal cord-D,.. of lung cancer,
total lung- D.... of lung cancer were statistically significant. The delivery time and rotation periods of gantry were also
obviously affected by pitch and MF. Conclusion The rotation period which is significantly affected by pitch is proportional to
pitch. The rotation period and delivery time which are obviously affected by MF are proportional to MF.

Keywords: helical tomotherapy; pitch; modulation factor; dosimetry
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Tab.1 Information of 5 radiotherapy cases

Tumor site Gender Agelyear Target/Prescription Fraction
PGTV/59.4 Gy

Astrocytomas in the left frontal lobe Male 41 27
PCTV/51.3 Gy
PGTV./70.0 Gy

Nasopharyngeal carcinoma Male 67 PGTV./66.0 Gy 33

PTV/59.4 Gy

Lung cancer in the right side Female 39 PTV/50.0 Gy 25

Liver carcinoma Female 48 PTV/50.0 Gy 25

Rectal carcinoma Male 60 PTV/50.0 Gy 25

PGTV: Planning gross target volume; PTV: Planning target volume
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Tab.2 Correlation of dosimetry index in OAR with the combination of pitch and modulation factor
y p
It Astrocytomas Nasopharyngeal Lung cancer
e in the left frontal lobe carcinoma in the right side
Brain stem-D,x P=0.037
Brain stem PRV-D,,.. P=0.037
Spinal cord-Du.x P=0.037 P=0.037
Total lung-Diean P=0.037
OAR: Organs at risk; PRV: Planning risk volumes
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Fig.1 Changes of dosimetry index in OAR with

the combination of pitch and modulation factor
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Tab.3 Correlation of delivery time, rotation period with the combination of pitch and modulation factor

Item Astrocytomas in the left Nasopharyngeal Lung cancer in the Liver Rectal
frontal lobe carcinoma right side carcinoma carcinoma

Delivery time P=0.005 P=0.005 P<0.01 P=0.005 P=0.005

Rotation period P=0.005 P=0.005 P<0.01 P=0.005 P=0.005
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