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Setup errors in helical tomotherapy with MegaVoltage CT for nasopharyngeal carcinoma

HUANG Dong, TIAN Xiao-yun, LIU Hai, HAN Cheng-long, LIU Jie, ZHANG Xin-liang

Department of Radiation Oncology, 81st Hospital of Nanjing Military Area Command of Chinese People's Liberation Army, Nanjing

210002, China

To analyze the setup errors of nasopharyngeal carcinoma (NPC) patients and the clinical significance

of image guidance by using the MegaVoltage CT (MVCT) image registration of helical tomotherapy (HT). Totally,

31 NPC patients treated with HT were randomly selected. After the positioning, all patients underwent MVCT scan to

obtain MVCT images which were registered with digitally reconstructed radiographs of treatment planning system. The

setup errors of IEC X, Y, Z, ROLL, PICTH and YAW were recorded and statistically analyzed. All patients

underwent 1023 MVCT scans. The mean values of the setup errors of IEC X, Y, Z, ROLL, PITCH and YAW were

respectively (1.30±1.10) mm (1.71±1.21) mm (1.02±0.84) mm (0.91±0.92)° (0.43±0.51)°and (0.53±0.64)°. The counts

of the error values less than 1.0 mm were respectively 508 (49.66% ) 371 (36.27% ), 607 (59.34% ) in IEC X, Y, Z

directions, and those of the error values less than 3.0 mm were respectively 930 (90.91%) 858 (83.87%) 990 (96.77%).

The counts of the error values less than 1° of ROLL, PITCH and YAW were respectively 623 (60.9%) 904 (88.37%), 853

(83.38% ) and those of the error values less than 2° were respectively 886 (86.61% ) 992 (96.97% ) 982 (95.99% ).

NPC patients have good setup repeatability and small setup errors. MVCT image registration before the daily

treatment reduces the systemic error and random error, improves the treatment accuracy, and ensures the dose accuracy.
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Item

Mean error

Translational error (mm)

X

1.30±1.10

Y

1.71±1.21

Z

1.02±0.84

Rotational error (°)

ROLL

0.91±0.92

PITCH

0.43±0.51

YAW

0.53±0.64

Item

Counts

Percentage (%)

Translational error <1.0 mm

X

508

49.66

Y

371

36.27

Z

607

59.34

Translational error <3.0 mm

X

930

90.91

Y

858

83.87

Z

990

96.77

Item

Counts

Percentage (%)

Rotational error<1°

ROLL

623

60.90

PITCH

904

88.37

YAW

853

83.38

Rotational error<2°

ROLL

886

86.61

PITCH

992

96.97

YAW

982

95.99

Orienta

-tion

F value

P value

X

Between

groups

27.94

0.00

Within

groups

0.48

0.32

Y

Between

groups

19.31

0.00

Within

groups

0.68

0.15

Z

Between

groups

6.16

0.00

Within

groups

0.52

0.17

ROLL

Between

groups

5.59

0.00

Within

groups

0.31

0.31

PITCH

Between

groups

9.83

0.00

Within

groups

0.25

0.31

YAW

Between

groups

7.34

0.00

Within

groups

0.24

0.60
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