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Application of CARE Dose 4D in radiotherapy localization of nasopharyngeal carcinoma

CHENG Zhaojie, WEI Ting, LIANG Weixue, WANG Zhanyu, LIU Guangming, ZHOU Jianhong, LIN Huan
Cancer Radiotherapy Center, Liuzhou Worker's Hospital, Liuzhou 545005, China

Abstract: Objective To investigate the application value of CARE Dose 4D technique in radiotherapy localization of
nasopharyngeal carcinoma. Methods Sixty patients with nasopharyngeal carcinoma scheduled for radiotherapy were randomly
divided into groups A and B, with 30 cases in each group. The patients in group A received routine CT examination with a tube
voltage of 120 kV and a fixed value of 300 mAs, and those in group B were scanned with a tube voltage of 120 kV and CARE
Dose 4D set at a preset value of 500 mAs. CIRS 064M electron density phantom was scanned by two different methods, thereby
verifying if there was a difference in CT-RED conversion curve. The noise (SD), signal-to-noise ratio (SNR), contrast-to-noise
ratio (CNR), CT value at GTV, dose length product (DLP), volumetric CT dose index (CTDI, ) and effective radiation dose (ED)
were objectively evaluated for 2 groups of images. The images were also scored subjectively by two senior physicians. Results
There were no significant differences in CT values and CT-RED conversion curve between the two scanning methods, which
guaranteed the accuracy of target area dose calculation. CTDI,; was 35% lower, and DLP and ED were both 43% lower in group
B compared with group A, with statistically significant differences (P<0.001). The results of objective evaluation revealed that
the differences in SNR, CNR and the mean CT values at GTV between two groups were trivial, without statistical differences
(P>0.05), but the SD in the deltoid section in group A was higher than that in group B, with statistical differences (=30.809,
P<0.001). Moreover, there was significant difference in the subjective evaluation between two groups (z=-2.445, P<0.05). In the
images of group A, the large noise in the cervical lymphatic drainage area within the shoulder cross-section caused some troubles
for the physician to outline target areas on the section, thus the images in group B were superior to those in group A in terms of
target area segmentation. Conclusion The application of CARE Dose 4D technique in radiotherapy localization of nasopharyngeal
carcinoma is feasible, and it can improve image quality while significantly reducing the effective radiation dose to the patient.
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Fig.1 Electron density module CIRS 062M
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Fig.2 CT image of CIRS 062M
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Tab.1 Relative electron density and CT values corresponding to

equivalent tissue phantoms

I X 120 KVAEHE N CT {H/HU
= B [#15 300 mAs  CARE Dose 4D
Air 0.001 -1 000 -1 000
Lung-Inhale 0.205 -789 -808
Lung-Exhale 0.507 -495 -480
Adipose 0.960 -59 -67
Breast 0.990 -29 -32
Water 1.000 -4.5 0
Muscle 1.060 43 40
Liver 1.070 60 52
Bone-Trabecular 1.160 209 230
Dense Bonel 1.530 849 880
Dense Bone2 1.820 1274 1256
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Fig.3 CT-RED conversion curves under two different scanning modes
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Tab.2 Comparison of general information and objective evaluation between two groups (Mean+SD)

2151 n WL % BMI/kg - m? GTV V44 CT SNR CNR
A 30 49.13+10.50 23.17+3.28 68.30+8.65 9274197  1.19£0.91
B 30 48.73+10.58 23.86+2.72 70.93+9.47 9.36+£1.76  1.34+0.82
tE 0.147 -0.886 -1.124 -0.206 -0.670
PE 0.884 0.379 0.265 0.838 0.506

=3 MABEFBRHFIENEEAH 5

Tab.3 Comparative analysis of radiation dose between

two groups (Mean+SD)

Z41%]  CTDI,/mGy DLP/mGy-cm ED/mSv
A 24032040  891.62438.68  5.26+0.23 CTV Sy S0 X | FES | B i R A58 S5 35 | 0 52 (] it
B 15.6240.93 5103744940  3.01£0.29 -V XM SR IX,PTV N CTV MK 5 mm'™>,
i 49.441 33.284 33310 M7 S R B0 57 CT 41 1) 90 ] A 95 PG - 2033
Pl <0.001 <0.001 <0.001 G3JE S, A LS T SR R B IR R AR IR
F4 ARG ERITS RIS (F + 5)
Tab.4 Subjective score and noise analysis of two groups of images (Mean+SD)
a5 Ly PG T 1 43/
=R MBEEN =M LA 55 44y 35 3R
5.93+0.55  6.07£0.57 11.40£0.76 7.58+1.25 6 15 9 0

B 6.00£0.51  6.03£0.64  6.30£0.50 7.70+1.01 11 18 1 0

i -0.538 0.236 30.809 -0.408

Pl 0.593 0.815 <0.001 0.685 RS P01

4 FEEIGEEX BB KB B E T E AT
Fig.4 Comparison of target area segmentation and shoulder cross—sections between two groups of images
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