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Application of Intra-fraction Cone Beam CT Combined with Fraxion
Localization System of Radiotherapy in Stereotactic Radiotherapy of
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Abstract ; [ Objective | To evaluate the application of intra-fraction cone beam CT(CBCT) combined with fraxion
localization system in stereotactic radiotherapy (SRT) of intracranial tumors. [Methods] Twenty-five patients
with intracranial tumor undergoing SRT were enrolled in the study. Fraxion localization system fixtures and
CBCT scan were performed before each stereotactic radiotherapy,the scanned pictures were matched with the
plan reference images. The setup errors on left-right(LR), superior-inferior(SI) and anterior-post(AP) directions,
rotation errors on roll left-right (Roll LR) ,roll superior-inferior (Roll SI)and roll superior-inferior(Roll AP)were
obtained. Six-degree bed was used to correct the setup error. Then SRT was performed and split intra-fraction
cone beam CT(CBCT) was performed at the same time. The setup errors and rotation errors were obtained again
then six-degree bed was used to correct the errors. This step was repeated until the treatment is finished. [Re-
sults | The first errors of 25 patients were(0.35+0.12)cm, (0.39+0.10)cm , (0.33+0.10)cm and(1.56+0.26)°,(0.53+
0.29)°, (0.48+0.28)° on LR,SI and AP directions rotation errors on Roll LR, Roll SI,and Roll AP, respectively.
The translation error was within 4mm and the rotation error is less than 2°. The errors of intra-fraction cone
beam CT (CBCT) were (0.19£0.05)cm, (0.18+0.07)cm, (0.1420.06)cm and (0.32+0.13)°,(0.31+0.10)°, (0.31+
0.14)° on LR,SI and AP directions,rotation errors on Roll LR,Roll SI,and Roll AP, respectively. The transla-
tion errors were reduced to within 0.2cm,while the rotation errors were also controlled to within 0.4°. The dif-
ference between the two was statistically significant(all P<0.05). [ Conclusion] Application of intra-fraction cone
beam CT combined with fraxion localization system in SRT of intracranial tumors is feasible. The accuracy of
treatment can be ensured under the condition that the treatment time is slightly longer. During SRT of intracra-
nial tumors, it is necessary to perform arc by arc setup error verification.

Subject words:intra-fraction cone beam CT;fraxion localization system of radiotherapy ;six-degree bed;setup error
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Figure 2 Cone-beam CT(CBCT) scan matched with
the plan reference images
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