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Effect of different-thickness CT-based digitally reconstructed radiograph on the accuracy of
Cyberknife for head tumor

WANG Chaozhuang, WANG Xin, WANG Enmin, XU Wengian, SUN Lei, JIN Tao
Huashan Hospital Affiliated to Fudan University, Shanghai 201206, China

Abstract: The head CT images of different thicknesses (1, 2, 3, 4, 5 mm) were studied. Taken the plan designed based on 1 mm
CT image as the basis, the structure and target area delineated on the basic plan were replicated to the other 4 plans which were
designed based on the other 4 CT images and generated the same dose distribution line. Digitally reconstructed radiograph
generated with different-thickness CT images was used to perform six-dimensional (6D) skull guided treatment and film
irradiation. The analysis of irradiated films showed that the total error of 6D skull to track and treat head lesions was increased
with the increase of CT thickness, with a small increases for 1-4 mm CT, but a large increase for 5 mm CT which was far greater
than the requirements of the system error.
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Mini-ball cubé

a: Placement of ball-cube b: Location of mini ball

in head phantom cube in head phantom
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Fig.1 Head phantom
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a: Film A

b: Film B
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b: Mini-ball cube
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Fig.2 Ball-cube structure
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a: Ball-cube

c: Orthogonality of film A and film B

d: Films installation

e: Films installation finished
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b: Analysis software
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Fig.4 Scanning film and analysis software
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Tab.1 Conformity index and coverage rate of the 70% dose line

Conformity
CT thickness/mm Coverage/%
Cl nCl
1 1.08 1.12 96.80
2 1.09 1.12 96.90
3 1.15 1.16 99.12
4 1.16 1.16 99.70
5 1.16 1.17 99.51

Cl: Conformity index; nCl: New conformity index
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Tab.2 Average position error of treated plans (mm)

Thickness of located CT images/mm

Deviation direction

1 2 5 4 5
RGT 0.1 0.2 0.1 0.0 0.0
ANT 0.1 0.0 0.1 0.2 0.1
INF 0.1 0.2 0.1 0.0 0.1
LFT 0.0 0.1 0.1 0.0 0.1
H-DWN 0.0 0.1 0.1 0.1 0.1
Cw/CCwW 0.2 0.1 0.1 0.0 0.3

RGT: Right-left; ANT: Anterior-posterior; INF: Superior-inferior; LFT: Left-right; H-
DWN: Up-down; CW/CCW: Clock wise-counter clock wise
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Position (mm) Orientation (deg)

Position (mm)

DRR: Digitally reconstructed radiograph
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Fig.5 Validation error curve of six—dimensional tracing and treatment based on DRR reconstructed with different—thickness CT image
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Fig.6 Total error of the DRR irradiation after executing plans
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