u

) <

The University of Osaka
Institutional Knowledge Archive

Optimization of leaf margins for lung
Title stereotactic body radiotherapy using a
flattening filter—-free beam

Author(s) |&H, B=®

Citation | KPrKZ, 2016, {EtH

Version Type

URL https://hdl. handle. net/11094/59541

rights

PUOEB/LRWVWEHIH I ERNBERRRNEEEL
2, EXIRKATZEOHRRDENEZ AL TWE
Note T, EXDTHRAZ CHLEDIHZEIE. <a
href="https://www. Library. osaka-

u.ac. jp/thesis/ficlosed”> KR KZEDBLHTICDW
K/DETSRCEI W,

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



[Format-P(2]

\)

wmoxX RN B o E B
Synopsis of Thesis

K & W R

Name

Optimization of leaf margins for lung stereotactic body radiotherapy using a flattening filter-free
AmICREA | beam

Title (77w b= 74 NE =7 ) == bW 2 EMBHRIARICBIT S Y
— 7 — ORI

WYXHEDOEE

[Purpose]
Sterectactic body radiotherapy (SBRT) is an effective therapy with a high local control rate for patients
with early stage lung cancer. In recent years, many clinical sites have introduced the flattening filter-free
(FFF) linear accelerator. The characteristics of the FFF beam differ from those of the conventional
flattening-filtered (FF) beam. The purpose of this study is to determine the optimal collimator leaf margins
which minimize normal tissue dose while achieving high conformity and to evaluate the differences between

the use of a FFF beam and a FF beam

(7 (Methods) ]
We enrolled 16 patients treated for early stage lung cancer. The CT data were transferred to a treatment planning
system {(Xi0 ver. 4.70) to delineate the target and organs at risk (0ARs). These beam data were measured using
a linear accelerator (ARTISTE), with a multileaf collimator (160 MLC} with a 5 mm width used for field shaping.
Between five and seven non-coplanar static poris were manualiy selected to achieve better dese conformity
and OAR sparing. Using a superposition algorithm with heterogeneity correction for dose calculation, 40 Gy
over four fractions was prescribed to cover at least 95% of the PTV (D95 prescription). Dose volume indices
to the PTV and OARs were evaluated with different leaf margins from —3 to 3 mm at l-mm increments. For PTV,
the heterogeneity index (HI), conformity index, modified gradient index (GI), maximum dose (Dmax), and mean
dose (Dmean) were calculated. Mean lung dose (MLD), V20 Gy, and V5 Gy for the lung, mean heart dose, and Dmax

to the spinal cord were calculated as doses to OARs. Paired r-tests were used for statistical analysis

(f& 5 (Results) )
HI was inversely related to changes in leaf margin. Conformity index and modified GI initially decreased as
leaf margin width increased., After reaching a minimum, the two values then increased as leaf margin increased
(V-shape). The optimal leaf margins for conformity index and modified GI were —1.1+0.3 mm (mean * 1 SD)
and -0. 220, 9 mm, respectively, for T MV FFF compared to —1.0%0,4 and —0,3+0.9 mm, respectively, for 6 MY
FF. Dmax and Dmean for 7 MV FFF were higher than those for 6 MV FF by 3.6% and 1. 7%, respectively. There was
a positive correlation between the ratiocs of HI, Dmax, and Dmean for 7 MV FFF to those for 6 MV FF and PTV
size (#= 0.767, 0.809, and 0. 643, respectively). The differences in MLD, V20 Gy, and V5 Gy for lung between
FFF and FF beams were negligible. The optimal leaf margins for MLD, Y20 Gy, and V6 Gy for lung were —0.9=%0.86,
~1.1%+0.8, and -2. 11,2 mm, respectively, for 7 MV FFF compared to —0.9-0.6, —-1.1%0.8, and ~2,2+1. 3 mm,
respectively, for 6 MV FF. With the heart inside the radiation field, the mean heart dose showed a V-shaped
relationship with leaf margins, The optimal leaf margins were —1,0%0, 6 mm for both beams. Dmax to the spinal

cord showed no clear trend for changes in leaf margin.

[#  4F (Conclusion))
The differences in doses to OARs between FFF and FF beams were negligible. Conformity index, modified GI,
MLD, lung V20 Gy, lung V5 Gy, and mean heart dose showed a Y-shaped relationship with leaf margins. There
were no significant differences in optimal leaf margins to minimize these parameters between both FFF and
FF beams. Qur results suggest that a leaf margin of —1 mm achieves high conformity and minimizes doses to
0ARs for both FFF and FF beams.
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