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Effect of different image value- density calibration table on dose calculation of helical tomo-

therapy system

YE Liu-qing', HONG Wen-song', LI Jing’, WEN Ting’, ZHANG Jin-jian®
1. Department of Radiation Oncology, Guangdong Second People's Hospital, Guangzhou 510317, China; 2. Department of Helical To-
motherapy Center, General Hospital of Guangzhou Military Command of Chinese People's Liberation Army, Guangzhou 510010, China

Abstract: Objective To research on the effect of different image value-density calibration table (IVDT) on the dose calcula-
tion of tomotherapy system. Methods Tomo phantom with plug-ins of known density was scanned by three different CT
machines respectively based on the scan conditions of head, chest and abdomen to gather the CT values of all plug-ins and
take the average. And IVDT was established in tomotherapy planning system. Fifteen patients respectively treated with
tomotherapy for head, chest and abdomen were selected, each of five patients. Three different IVDT with the same field
width, pitch, modulation factorwere applied in tomotherapy planning system to design plans. The differences in
homogeneity index (HI), conformal index (CI), maximum, minimum, delivered time and the dose- volume histogram of
organs at risk were compared among three plans. Results The two kV-CT machines obtained the similar IVDT, almost
similar with the IVDT obtained by the mV-CT at density of 0-1.2 g/cm’. Nearby the density of 1.2 g/cm’ (CT value =200
HU), the IVDT obtained by the mV-CT showed significant turning point. The analyze results of single factor analysis of
variance available showed no significant differences were found in HI, CI, maximum, minimum, and the dose parameters of
head, chest, abdomen among the three plans (P>0.05). Conclusion With different CT machines and scanning conditions of
positioning, the IVDT curve established based on the collected CT values has a small difference. The analyzed results
proves IVDT has no significant effects on dose calculation, so IVDT don't need to be re-established, which improves the
work efficiency of physical workers.

Key words: image value-density calibration table; tomotherapy system; dose-volume histogram; electron density; organ at

risk; dosimetry
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Fig.1 Tomo phantom with plug—ins of different densities
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Fig.2 Image value—density calibration table (IVDT)
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Fig.3 IVDT curve of three CT machines
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Tab.1 Head target parameters and analyzed results of normal tissue parameters

Target/ P value
Parameter IVDT, (A) IVDT, (B) IVDT; (C)
organ Avs B AvsC BvsC
HI 1.04+0.02 1.03+0.02 1.03+0.02 0.95 0.90 0.95
CI 0.88+0.45 0.89+0.47 0.88+0.45 0.97 0.98 0.99
PTV D (Gy) 57.50+8.84 57.49+8.80 57.56+8.78 1.00 0.99 0.99
D.in (Gy) 50.86+7.44 50.83£7.40 50.85+7.45 1.00 1.00 1.00
Duration (s) 4.02+1.82 4.02+1.88 4.02+1.72 1.0 0.96 0.96
Len-L (Gy) 8.62+3.39 8.58+3.31 8.63+3.29 0.98 1.00 0.98
Len-R (Gy) 9.51+4.14 9.48+4.07 9.54+4.06 0.99 0.99 0.98
Eye-L (Gy) 24.92+9.63 24.70+9.48 25.03+10.96 1.00 0.99 0.99
Eye-R (Gy) 24.78+9.63 24.70+9.47 24.85+9.72 0.99 0.99 0.99
orean On-L (Gy) 38.67+10.21 38.70+10.20 38.72+10.16 1.00 0.99 1.00
On-R (Gy) 37.2549.72 37.22+9.77 37.23+9.81 1.00 1.00 1.00
Brain stem (Gy) 45.94+9.01 45.90+9.03 45.82+9.08 0.99 0.98 0.99
Spinal (Gy) 19.44+16.05 19.56+16.15 19.72+16.13 0.99 0.98 0.99

PTV: Planning target volume; HI: Homogeneity index; CI: Conformal index
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Tab.2 Chest target parameters and analyzed results of normal tissue parameters
Target/ Parameter IVDT, IVDT, IVDT, P value

organ (A) (B) © AvsB AwC BwC

HI 1.06+0.02 1.06+0.03 1.07+0.03 0.99 0.93 0.94

CI 0.54+10.26 0.54+0.11 0.54+0.10 0.96 0.91 0.90

PTV Du (Gy) 62.50+5.26 62.63+5.29 62.76+5.38 0.97 0.94 0.97

Duin (Gy) 46.83+8.91 46.83+8.84 46.72+8.79 1.00 0.99 0.99

Duration (s) 10.03+5.83 10.10+5.84 10.20+6.04 0.99 0.97 0.98

Spinal (Gy) 34.87+10.36 34.96+10.21 35.03+10.17 0.99 0.98 0.99

Lung Vs (%) 44.59+21.89 45.04+21.71 45.38+21.71 0.97 0.96 0.98

Organ Lung Vi (%) 19.2249.85 19.0749.65 19.3749.83 0.98 0.98 0.96

Heart (Gy) 17.86+16.22 17.89+16.25 17.91+16.28 1.00 1.00 1.00

Eso (Gy) 13.77£12.25 13.75+12.21 13.77+11.33 1.00 1.00 1.00

R3 EHREXZSHESREBEASHINTER
Tab.3 Abdominal target parameters and analyzed results of normal tissue parameters
Target/ — IVDT, IVDT, IVDT, P value

organ (A) (B) © AvsB AwsC BwC

HI 1.01+0.00 1.01£0.00 1.01£0.00 0.94 0.89 0.83

CI 0.77+0.84 0.77+0.88 0.76+0.65 0.88 1.00 0.88

PTV D1 (Gy) 59.03+10.13 58.93+10.01 59.02+10.08 0.99 1.00 0.99

D.in (Gy) 53.42+10.64 53.46+10.72 53.43£10.66 1.00 1.00 1.00

Duration (s) 7.62+3.15 8.0243.15 7.96+3.13 0.84 0.87 0.98

Spinal (Gy) 31.12+15.55 31.23+15.71 31.14+15.52 1.00 1.00 1.00

FH-L (Gy) 24.39+13.99 24.15+13.99 24.04+13.94 0.98 0.97 0.99

Organ FH-R (Gy) 23.20+14.98 22.99+14.98 31.14+14.91 0.98 0.98 0.99

Rectum (Gy) 49.62+13.80 49.08+12.89 49.14+12.93 0.96 0.96 0.99

Bladder (Gy) 46.08+17.57 45.57+16.91 45.61+16.93 0.97 0.97 1.00

Blower (Gy) 24.60+17.47 24.56+17.43 24.57+17.44 1.00 1.00 1.00

FH: Femoral head
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