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Setup Errors of Cone Beam CT in
Intensity Modulated Radiotherapy for
Nasopharyngeal Carcinoma and Its
Influences on Target Volume and Adjacent
Organ Dose
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Guangxi Zhuang Autonomous Region, China

ABSTRACT

Objective To observe the setup errors of cone beam computed tomography (CBCT) in intensity
modulated radiotherapy (IMRT) for nasopharyngeal carcinoma and its influences on target volume and
adjacent organ dose. Methods A total of 120 patients with nasopharyngeal carcinoma who underwent
IMRT in the hospital from June 2017 to June 2020 were enrolled. CBCT images were obtained by
CBCT system. The actual CT images were obtained before setup, after online correction and at end
of treatment. The setup errors and the proportion of patients with deviation not longer than 2mm
before setup, after online correction and at end of treatment, actual dose and planned dose of each
target volume, as well as dose distribution of gross tumor volume of primary tumor (GTVnx), the gross
tumor volume of metastatic lymph nodes (GTVnd) and the clinical target volume 1 (CTV1) before
radiotherapy and during intermediate stage of radiotherapy were compared. The actual dose of each
adjacent organ dose was statistically analyzed. Results After online correction and after treatment,
the setup errors in the three directions were smaller than those before setup, while the proportion of
patients with deviation not longer than 2mm was more than that before setup (P<0.05). The actual
dose was fewer than planned dose in each target volume. There was no significant difference in the
dose distribution of GTVnx, GTVnd and CTV1 during intermediate stage of radiotherapy and after
treatment (P>0.05). There was no significant difference in the average dose of brainstem, spinal cord
and jaw during intermediate stage of radiotherapy and after treatment (P>0.05). The average dose
of parotid during intermediate stage of radiotherapy was more than that after treatment (P<0.05).
Conclusion CBCT can effectively reduce the setup error and reduce the radiation dose of adjacent
organs. There is no significant difference in the dose distribution before and after the online correction
of target volume.

Keywords: Cone Beam CT; Nasopharyngeal Carcinoma; Intensity Modulated Radiotherapy; Setup Error;
Radiation Dose
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[E3 & = BT 45, MEHITCTE . RIBEIE
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PTV-CTV2 DT50~53Gy 1.81Gy/ &
FHE  PTV-GTVnd DT60~65Gy 2.18Gy/:R
PTV-CTVnd DT50~53Gy 2.12Gy/®
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483 EAHZE (mm) BESAME(MM) HE<2mm(%)
E(AY X 1.41+0.26 2.53 85.00(510/600)
Y 1.59+0.28 2.49 81.33(488/600)
Z 1.01%+0.16 230 89.00(534/600)
EHEERS X 0.05+0.01 0.10 100.00(240/240)*
Y 0.07+0.11* 0.13 100.00(240/240)*
Z 0.04%0.01° 0.09 100.00(240/240)
BFg®EE X 0.18%0.03* 0.37 100.00(120/120)*
Y 0.12+0.02* 0.25 100.00(120/120)*
Z 0.10%+0.02° 0.28 100.00(120/120)*
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A5 PTV-GTVnx  PTV-CTV1  PTV-CTV2  PTV-GTVnd PTV-CTVnd

SEFRFIE -1.2140.18 -324+052 2284042 -2.184040 -247+041

tEIFIE  -0.86+0.15 -2.86+1049 -1.651038 -1.32+025 -1.25+0.36

t 16.363 5.826 12.185 19.972 24.495

P <0.001 <0.001 <0.001 <0.001 <0.001

R4 BT, ATEREREX RS HHR(n=120, Gy)

BX i Cidasl BIT&RRE

GTVnx 52 72.19+3.89 72.25+4.13
5% AFAFTEZ TS 71.13%3.11 72.07%£3.29
5% ATRFTIZEZHFIZ 68.8413.59 68.97%3.12

GTVnd Fig7IE 69.10+2.96 69.62+2.27
5% ATRFTEZRIE 70.38+2.95 70.86%3.10
95%AFRFTIESZAYFIE 67.83%3.52 68.04%3.69

CTVl & 70.35%3.67 68.82+3.07
5% ATRFTEZ R 70.05+3.08 68.99+3.53
95% A FRFTIEZ M2 65.921+4.56 63.54+5.39
R5 LR E TR FFE ST RS2 (n=120, Gy)

A5 X EHhE FRAR Bk

iy Cidasl: 52.86+527 37.98+532 29.81+3.53 65.92+14.83

BITERRE 53.97+534 36.82%+5.17 27.69%+3.68 62.71+£13.50

t 1.621 1.713 4,554 1.753

P 0.106 0.088 0.000 0.081
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