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Effects of Fixed/Iris collimators in CyberKnife on the treatment plan of liver cancer patients

and relevant evaluation
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Abstract: Objective To discuss and evaluate the effects of different collimators (Fixed/Iris) on the dosimetric parameters of
treatment plans. Methods Twelve liver cancer patients were selected in the study. With the same prescription dose of 50 Gy/5 f
given to target areas, the treatment plan of each patient was designed using Fixed and Iris collimators, respectively. The target
conformity index (CI), homogeneity index (HI), gradient index (GI), mean dose of normal liver and treatment time were analyzed
to evaluate the optimization quality and the delivery efficiency. Results The average treatment time of the plans with Iris
collimator was obviously better than that with Fix collimator [ (48.33+1.92) min vs (51.501.88) min; r=4.23, P=0.001) ], while
no statistical differences were found in CI (0.79+0.07 vs 0.80+0.08; =0.52, P=0.613), HI (0.42+0.14 vs 0.41+0.14; =0.35,
P=0.733), GI (3.66+0.61 vs 3.60£0.50; +=1.15, P=0.273), the normalized mean value of prescription dose [ (76.92+6.55)% vs
(77.00+6.34)%; t=0.18, P=0.857 ], and the mean dose of normal liver [ (5.15£1.25) Gy vs (5.16£1.27) Gy; =0.63, P=0.542].
Conclusion For CyberKnife system, the treatment time of plans using Iris collimator is significantly shorter than those of the
plans using Fixed collimator, but no obvious differences were found in dosimetric parameters between the two plans. The further
discussion and study are necessary to compare the effects of plans using Iris/ Fixed collimator for the patients with other cancers.
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Fig.1 Fixed collimator
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Tab.1 Comparison of the dosimetric parameters between two plans

Parameter Group A (Fixed) Group B (Iris) t value P value
CI 0.80+0.08 0.79+0.07 0.52 0.613
HI 0.41+0.14 0.42+0.14 0.35 0.733
GI 3.60+0.50 3.66+0.61 1.15 0.273
Treatment time/min 51.50+1.88 48.33+1.92 4.23 0.001
Normalized mean value of

prescription dose/% 77.00+6.34 76.92+6.55 0.18 0.857
Mean dose of normal liver/Gy 5.16£1.27 5.15£1.25 0.63 0.542

CI: Conformity index; HI: Homogeneity index; GI: Gradient index

a: Transverse section

b: Sagittal section

c: Coronal section
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Fig.3 Dose distribution in group A (the blue line was prescription dose line)

c: Coronal section

a: Transverse section

b: Sagittal section
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Fig.4 Dose distribution in group B (the blue line was prescription dose line)
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