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Effect of different leaf widths of multileaf collimator on the dosimetric distribution of volumetric
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Abstract: Objective To investigate the dosimetric effect of different leaf widths of multileaf collimator (MLC) in the
volumetric modulated arc therapy (VMAT) for small- and big-volume targets. Methods Twelve selected patients with tumor in
the head were divided into big-volume target group (glioma) and small-volume target group (pituitary tumor). With the same
dose constraints in the Eclipse treatment planning system, planning target volume (PTV) was located in the narrow- and wide-
leaf area (5 and 10 mm, respectively) of MLC, respectively, and two VMAT plans were designed for each patient. The
dosimetric distribution and dosimetric index were calculated and compared to analyze the effect of different leaf widths of MLC
on the dosimetric distribution of the VMAT for small- and big-volume targets. Results Although the narrow-leaf MLC resulted
in better dosimetric index in both small- and big- volume targets, the improvement was not statistically significant (P>0.05).
Using the MLC with certain leaf width (5 or 10 mm), the big-volume target group showed better dosimetric index than the other
group, with statistical differences (P<0.05). With the reduction of target volume, the improvement ratio of dosimetric index
increased significantly. Conclusion VMAT improves dosimetric index and reduces the effect of leaf width of MLC on
dosimetric distribuction. Target volume is the important factor affecting the improvement ratio of dosimetric index in VMRT
plan. Tumor target volume and the position in relation to organs at risk should be taken into consideration in clinical practice to
decide the optimal leaf width of MLC.
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a: 5 mm-MLC b: 10 mm-MLC

MLC: Multileaf collimator; VMAT: Volumetric modulated arc therapy
1 F—mBIBHEA VMAT iR EFI 25 R E

Fig.1 Isodose distribution of two VMAT plans for the same case
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Tab.1 Dosimetric index and the improvement ratio according to the leaf width of MLC and target volume in VMAT plan

Group 10 mm-MLC S mm-MLC IR/% P value
BVT CI 0.86+0.03 0.89+0.02 4.60+2.23 0.009 3
NTPF 0.38+0.04 0.41+0.05 8.23+2.04 0.283 7

HI 1.09+0.01 1.06+0.01 -2.34+0.05 0.000 5

GI 2.79+0.35 2.56+0.35 -9.11£1.95 0.2779

MU 332.67+26.95 338.50+24.95 - 0.705 4

SVT CI 0.76+0.06 0.83+0.05 8.57+1.28 0.066 3
NTPF 0.19+0.03 0.21+0.04 11.86+6.23 0.246 2

HI 1.09+0.02 1.08+0.02 -0.64+1.79 0.5052

GI 5.58+0.71 5.06+0.87 -10.96+7.17 0.288 0

MU 570.17+82.58 535.00£69.06 = 0.442 2

BVT: Big-volume target group; SVT: Small-volume target group; CI: Conformity index; NTPF: Normal-tissue protect factor; HI:

Homogeneous index; GI: Gradient index; MU: Monitor unit
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Tab.2 Statistical analysis of the dosimetric index between big—small targets and wide—narrow leaf widths of MLC
Item CI NTPF HI GI MU
10 mm-MLC 0.003 2* 0.000 1* 0.049 8 0.000 1* 0.000 3*
BVT vs SVT
5 mm-MLC 0.012 7* 0.000 2* 0.045 6 0.000 1* 0.000 1*
BVT 0.059 3 0.287 3 0.083 5 0.2779 0.705 4
10 mm-MLC vs 5 mm-MLC
SVT 0.066 3 0.246 2 0.505 2 0.288 0 0.442 2

* denoted P<0.05.
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Fig.2 Trend of CI and NTP improvement ratio according

to the radius of planning target volume (PTV)
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