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Dose-volume histogram of the delivery dose to target areas and organs-at-risk during the

radiotherapy for non-small cell lung cancer
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Abstract: Objective To analyze the changes of the volume and dose of target areas and organs-at-risk by comparing the cone
beam CT (CBCT) images and planning CT images of patients with non-small cell lung cancer (NSCLC), and to accumulate the
dose based on deformation registration, and finally to analyze the differences between planned dose and delivered dose. Methods
The clinical data of 8 NSCLC patients receiving conformal radiotherapy or intensity-modulated radiotherapy (IMRT) were
retrospectively analyzed. With the CBCT image of each week as target image, we performed the deformation registration for
CBCT image and planning CT images in RayStation, and superposed the delivered dose of CBCT image to planning CT images
with the use of mapping relationship in registration. The differences between planned dose and accumulative dose of target areas
and organs-at-risk (including heart, spinal cord and lungs) were compared. Results At the last stage of treatment, the average
gross target volume (GTV) in CBCT images was 88.28% of the original volume. The average planned and accumulative dose
of GTV in 8 patients were (1 166.49+645.42) and (1 150.13+630.27) cGy, respectively (P<0.05). The average planning target
volume (PTV) reaching the prescription dose in CT plans and accumulation plans was 95.59% and 81.47% of the PTV (P>0.05).
At the last stage of treatment, the volumes of the left and right lungs in CBCT images were 88.95% and 80.32% of the original
volume. The left and right lungs in CT plan received an average dose of (167.31+165.75) and (79.33+54.11) cGy, respectively,
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and an accumulative dose of (164.63+164.96) and (77.63+53.36) cGy, respectively (P>0.05). The average and accumulative dose
of heart was (61.88+66.70) and (68.38+60.91) cGy, respectively (P>0.05). The average maximum dose and accumulative dose
for spinal cord was (372.62+185.91) and (360.00+173.14) cGy, respectively (P>0.05). Conclusion With the dose deformation
superposition method, the differences between planned dose and cumulative dose caused by the changes of anatomical structure

in target areas in NSCLC patients can be found, providing a reference for adaptive radiotherapy.

Keywords: non-small cell lung cancer; dose-volume histogram; fractionaed dose; deformable registration; accumulative dose
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Fig.1 Volume changes of target areas, and the left and right lungs in 8 NSCLC patients
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a: Dose change of planning target volume (PTV) b: Dose change of the left lung c: Dose change of the right lung
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Fig.2 Delivery dose change of target areas, and the left and right lungs in 8 NSCLC patients
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Tab.1 General clinical data of patients

Patient Age Genger Stage GTV/em’

PTV/em’  Leftlung/cm’ Right lung/cm’

P1 61 M I 8.76
P2 47 I8 11 62.86
P3 58 M I 4.41
P4 55 I8 11 21.38
P5 64 M I 8.69
P6 56 M 1T 36.58
P7 50 M II 2.80
P8 60 I8 1T 17.75

55.24 744.65 1047.76
131.06 1450.89 2298.61
49.94 219743 2679.99
101.97 2041.11 2179.29
52.37 853.46 1267.49
139.11 1936.13 2 424.55
30.27 1028.39 1738.77
81.51 1.097.00 1119.53

2 CTIRISRFITRIRHTENESR

Tab.2 Differences in exposure dose between CT plan and accumulation plan

GTV CT plan Accumulation plan t value P value
Dys/cGy 1135.80+626.86 1111.37+614.94 1.919 0.096
Dsi/cGy 1167.78+646.08 1152.63+629.93 2.299 0.055
Average/cGy 1 166.49+645.42 1 150.13+£630.27 2.372 0.049
PTV (Vi0)/% 95.59+1.69 81.47+18.71 2.197 0.064

3 CTHHMBRITRBRBEFEES (cGy)

Tab.3 Differences in organs—at-risk dose between CT plan and accumulation plan (cGy)

Organs-at-risk CT plan Accumulation plan t value P value
Right lung-Duean 79.33+54.11 77.63+53.36 1.222 0.261
Left lung-Dieun 167.31+165.75 164.63+£164.96 0.480 0.646
Heart-Dean 61.88+66.70 68.38+60.91 -0.291 0.780
Total lung-Dinean 118.14+67.22 115.87+66.19 0.786 0.457
Spinal cord-Dhu 372.62+185.91 360.00+173.14 1.683 0.136

Jne BEXT ¢ 45 55 53 A7 2 W, 45 I Dunean « 22 M Dynean /02 HIE
Doear s 2 i Dynean £ B Do 19 £ 1B 53 931 H 1,222
0.480.-0.291.0.786.1.683, P {H 4> %Il & 0.261.0.646 .,
0.780.0.457.0.136, 40 i X
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