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[Abstract] Objective To investigate muli-leaf collimator ( MLC )-defined small field output
factors calculated by the treatment planning system (TPS), and to study the measuring method of small
field output factors verified by 0. 015 cc¢ PinPoint ionization chamber. Methods Eight medical accelerators
for intensity-modulated radiation therapy (IMRT) were investigated in Henan province, and TPS-calculated
output factors for various small fields (6 cm x6 cm,4 cm x4 cm,3 ¢cm X3 c¢cm and 2 ¢cm X2 cm ) were
compared with published values recommended by TAEA. If the relative deviation was more than 3% for
the 2 cm X2 cm field size and +2% for the fields of 6 cm x6 cm, 4 cm X4 c¢cm and 3 ¢m X3 c¢m, which
was beyond the scope of IAEA allowed, the output factors will be measured and verified using 0. 015 cc
PinPoint ionization chamber and Unidos electrometer. Results TPS-calculated small field output factors
for eight medical accelerators were compared with published values. The relative deviation of small field
output factors for five pieces of equipment, which accounted for 62.5% of the total, met the IAEA's
requirement , while the other three, which accounted for 37. 5% of the total, did not. After measuring with
PinPoint ionization chamber, the results from only three pieces of equipment met minimum TAEA’s
requirement. Conclusions MLC-defined small field output factors calculated by TPS for some medical
accelerators in Henan need to be measured and corrected using micro-ionization chamber, and the measured
values could be taken as the basis of radiation treatment planning.

[Key words] IMRT; Small field output factors; Multi-leaf collimator ( MLC); Treatment
planning system ( TPS)
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1 Varian True Beam 1403 2012 Millennium 120 leaf Eclipse 193 7 45 7R 2.5
2 Varian True Beam 1352 2012 Millennium 120 leaf Eclipse AAA 2.5
3 Varian Clinac 6EX 1138 2008 Millennium 80 leaf Eclipse AAA 2.5
4 Varian 23EX 5616 2012 Millennium 120 leaf Pinnacle ERraNEsA 2.0
5 Varian 23CX 4837 2010 Millennium 80 leaf Pinnacle EpraAE sl 4.0
6  Elekta Synergy 2588 2008 MLCi2 Oncentra CC B RUE A B 3.0
7 Elekta Precise 152150 2011 Beam Modulator Precise CC HFIE A 4.0
8  Siemens Primus M5411 2008 MLC 82 leaf CMS XIO FFT 4.0
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1 10 x 10 1. 000 1. 000 0.0
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3 x3 0. 851 0. 835 -1.9
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2 10 x 10 1. 000 1. 000 0.0
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