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Abstract: Objective To investigate the impact of the angel of multi-leaf collimator (MLC) on the number of segments (static
intensity-modulated radiation therapy, static (IMRT) or control points (dynamic IMRT) and monitor units by studying the case
of esophageal carcinoma. When the IMRT plan was designed, the angel of MLC is 0° by default. Methods After radiotherapy,
10 CT images of patients with esophageal carcinoma were selected, static and dynamic IMRT plans were respectively designed
when the MLC angle was at 0°, and MLC angle was adjusted to make the moving direction of leaves be perpendicular to the
long axis of target volume. The number of segments, control points and machine units were compared between these two
IMRT plans. Results Compared to the MLC with the angel of 0°, the number of segments and control points averagely
decreased by 21+8 and 79+21, respectively. And the machine units averagely decreased by 130+31 and 89+19, respectively,
when the moving direction of MLC was perpendicular to the long axis of target volume. The number of segments and control
points, and machine units were significantly different (P=0.000). Conclusion In the IMRT plan for esophageal carcinoma,
adjusting the direction of MLC to be perpendicular to the long axis of target volume, without affecting the target volume or
organ dose, can obviously decrease the number of segments or control points and machine units and improve the treatment
efficiency.
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Fig.1 The distance of lead door when MLC angle at 0° and adjust
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Tab.1 Comparison of the number of segments and MU of static
IMRT

GroupA(Gy)  Group B(Gy)  Reduced mean

Segments 177+15 156£10 21+8
MU 860+116 729+103 130+31
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Tab.2 Comparison of control point and MU of dynamic IMRT

Group C(Gy)  Group D(Gy)  Reduced mean

Control point 751+108 672+101 79421

MU 951+124 861+115 89+19

=3 BASARER Y S EMEXIE EIEHL R
Tab.3 HI and CI of static IMRT

Group Homogeneity index(HI) ~ Comformal index(CI)

A 1.15+0.02 0.78+0.09
B 1.15+0.03 0.78+0.08
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Tab.4 HI and CI of dynamic IMRT

Group Homogeneity index(HI) ~ Comformal index(CI)
C 1.10+0.03 0.80+0.08
D 1.10+0.04 0.80+0.08
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