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Purpose: To apply on-board–image(OBI) guided amplitude gating for breath-hold treatmentand to assess treatmentmargin adequacyby
analyzing the isocenter placementbasedon orthogonal 2D kV radiographsand 3D cone-beamCT (CBCT) acquired under amplitude-gated
breath-hold.
Method and Materials: 25 patientswith liver, pancreas, bile duct, or adrenal lesions were treatedby using amplitude-gated breath-hold
technique during the last 18 months.2D orthogonalkV and3D CBCT images wereacquiredunderamplitude-gatedbreath-hold andmatched to
the correspondingDRRs and planningCT images, respectively, for isocenter placement.A total of 438 setsof 2D kV imagesand 70 sets of
CBCT imageswere analyzed.Themargin of 95%probabilit y, which warrants thatthetargetwill bewithin thetreatment fields with a probability
of 95%,wasusedto quantify themargin reduction of usingimage-guidancefor thebreath-hold treatment.
Results: Theaverage isocenter shiftsbasedon 2D kV OBI matchingover thebreath-hold laser alignmentwere 0.31± 0.27cm, 0.28± 0.28cm
and 0.29 ± 0.28 cm along the lateral (LR), longitudinal (SI) and vertical (AP) directions, respectively. After the patientswere moved to the
isocenter basedon 2D images,the additional shifts basedon 3D CT-CBCT matchingwere 0.28± 0.28cm, 0.30± 0.37cm and0.32± 0.27 cm
along LR, SI, andAP directions, respectively. The 95% probability margins of daily 2D OBI matchingwith respect to the 3D CBCT matching
were 0.6 cm, 1 cm and 0.9 cm along LR, SI and AP directions. If imageguidancetechniquewas not used, the required margins of 95%
probabil ity increased to 1.1, 1.3and 1.2cm alongthe LR, SI and AP directions.
Conclusion: Amplitude gated breath-hold technique is useful for the treatment of upper abdominal lesions. Image-guidancetechnique
substantially reducedtreatmentmargin.


