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A feasible study of boosting target dose for peripheral lung cancer patients undergoing

stereotactic body radiotherapy: a dosimetric analysis
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1. Department of Radiation Oncology, Cancer Hospital of Shantou University Medical College, Shantou 515041, China; 2. Department
of Nosocomial Infection Management, the Second Affiliated Hospital of Shantou University Medical College, Shantou 515041, China

Abstract: Objective To explore the feasibility of tumor dose boosting strategy by investigating the effects of boosting the
maximum dose in the target on dose-restricting parameters and normal tissue doses for peripheral lung cancer patients
undergoing stereotactic body radiotherapy (SBRT), thereby providing a dosimetric reference basis for clinical treatment.
Methods The CT datasets from 19 patients with peripheral lung cancer were included for treatment replanning. The dose-
restricting parameters of the initial treatment plans were designed to meet the requirement of Radiation Therapy Oncology
Group (RTOG) 0915 report, and then another 4 groups of plans were designed by boosting the maximum dose in the target at
a 2 Gy gradient. Results The dose-restricting parameters of the 5 groups of plans met the requirement of RTOG 0915 report.
The dose-restricting parameters and normal tissue doses did not differ significantly among the 5 groups of plans. However,
the maximum dose in the target differed by up to 6.6 Gy (P<0.05). Conclusion Boosting the tumor dose does not affect the
dose-restricting parameters and normal tissue doses for lung cancer patients undergoing SBRT. As the maximum dose is
reported to be associated with local control, a strategy of tumor dose boosting is recommended in clinical practice for
increasing the maximum dose in the target under the premise of meeting the dose-restricting requirement.
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Table 1 Relationship between dose—restricting parameters
recommended in RTOG 0915 report and PTV volume

PTV {ARcc iy o Pt
None Minor None Minor None Minor
1.8 <1.2 <1.5 <59 <7.5 <50.0 <57.0
3.8 <12 <15 <55 <65 <50.0 <57.0
7.4 <12 <15 <5.1  <6.0 <50.0 <58.0
13.2 <12 <15 <47 <58 <50.0 <58.0
22.0 <12 <15 <45 <55 <54.0 <63.0
34.0 <12 <15 <43 <53 <58.0 <68.0
50.0 <1.2 <1.5 <4.0 <5.0 <62.0 <77.0
70.0 <12 <15 <3.5 <48 <66.0 <86.0
95.0 <1.2 <1.5 <33 <4.4 <70.0 <89.0
126.0 <12 <15 <3.1 <40 <73.0 <91.0
163.0 <12 <15 <29 <37 <77.0 <94.0
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Table 2 Required dose-restricting parameters according to

RTOG 0915 report for 19 patients

B PTV {£&F/ce Clyry Ry, D, ./%
1 13.00 <1.2 <4.7 <50.0
2 15.33 <1.2 <4.7 <51.0
3 19.83 <12 <45 <53.0
4 27.56 <1.2 <4.4 <55.9
5 28.70 <1.2 <4.4 <56.2
6 33.64 <1.2 <43 <57.9
7 34.36 <1.2 <43 <58.1
8 34.53 <12 <43 <58.1
9 36.87 <1.2 <4.2 <58.7
10 39.59 <1.2 <4.2 <59.4
11 41.07 <12 <42 <59.8
12 51.33 <1.2 <4.0 <62.3
13 52.32 <1.2 <3.9 <62.5
14 61.71 <1.2 <3.7 <64.3
15 62.25 <12 <37 <64.5
16 70.98 <12 <35 <66.2
17 71.67 <1.2 <35 <66.3
18 105.39 <1.2 <3.2 <71.0
19 146.54 <1.2 <3.0 <752
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Table 3 Comparison of dose-restricting parameters recommended

in RTOG 0915 report with 5 groups of plans

Tl Clppy Ry, D, /%
RTOG <12 <(4.0+0.5) <(60.5+6.5)
P, it 0.970.02 3.9+0.5 54.3+4.6
P it 0.97+0.01 3.9+0.5 54.5+5.1
P, i1 0.97+0.02 3.9£0.5 54.7+5.2
P, it 0.97+0.02 3.9+0.4 55.0+5.4
P, it 0.98+0.02 3.8+0.4 55.245.5

B (P>0.05), 8K Ry, SEAE S AT Z 0] 1 22 57
A G4 X (P<0.05) fHIEEEE [ S 4RI %
A R i X

T IE H A R T, S AR I VL V.
V,, FMIMLD Z [0] 4 22 5 ¥ e e it 24 & L (P>0.05), 5
TR A BRE V)V, BT D, Z 0] B 22 S A e it
2T X (P>0.05) , 5 4RI A i i v 77 2 D, Z 18D
M 25 A T4 L(P>0.05) .
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Table 4 Comparison of maximum dose, dose—restricting parameters and normal tissue dose among 5 groups of plans

45kt E P, 1% P, 14 P, 1% P14 P, 14 P
GTV D, /Gy 55.241.7 56.1+1.5 57.8+1.5 59.7+1.5 61.8+1.6 0.000
Ak 5 7% B (i 0.97+0.02 0.97+0.01 0.97+0.02 0.97+0.02 0.98+0.02 0.075
e IR b T b Rygo, 3.9+0.5 3.9+0.5 3.9+0.5 3.9+0.4 3.8+0.4 0.003
D, ./% 54.3+4.6 54.545.1 547452 55.0+5.4 55.2+5.5 0.236

Jiti V% 15.845.0 15.8+5.0 15.9+4.9 15.9+5.0 15.9+5.0 0.398
V% 10.343.6 10.343.6 10.343.6 10.3+3.6 10.343.6 0.069

Vo % 5.042.0 5.0+2.0 5.0+2.0 5.0+2.0 5.0+2.0 0.289

MLD/Gy 3.6+1.1 3.61.1 3.6+1.1 3.6£1.1 3.6£1.2 0.886

i ¥ V,/cc 12.6+14.5 12.6+14.5 12.6+14.5 12.7£14.5 1274145 0.136
V,/cc 4.8+7.9 4.8+7.9 4.8+8.0 4.8+7.9 4.9+8.0 0.355

D, lcc/Gy  38.849.6 38.849.7 38.949.9 39.1+10.0 39.4+10.5  0.251

i D,../Gy 45.8+7.2 45.6+7.3 45.8+7.7 46.3+7.9 46.448.5 0.337
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Figure 1 Comparison of DVH among 5 groups of plans
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