Geometric Rectification of 6DoF CBCTs: Streamlining Dose

Calculation in Commercial TPS
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ABSTRACT INTRODUCTION METHODS AND MATERIALS RESULTS

below 0.5 mm from phantom ground
truth, while maintaining processing
times under 30 seconds per case.
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Commercial TPS platforms cannot e 6DOF couch corrections improve e Developed an automated workflow using Python and SimplelTK. e Geometric accuracy verified in both MOSAIQ and
directly calculate dose on CBCT patient setup accuracy but create e Applied inverse transformation matrices from DICOM headers to Eclipse.
images acquired with 6DoF couch ili(c:;ngpea(’iirgleet:/lvei:htzzts:rceaIculation - correct 6DoF CBCT geometries. e Mean 3D positional deviation: < 0.5 mm (sub-voxel
corrections, limiting dosimetric commercial TPS such as Eclipse e Created a web-based interface with ODBC connectivity to MOSAIQ for accuracy).
evaluation of verification scans. This direct CBCT retrieval and processing. e Successfully generated rectified and pseudo-matched
: : e This limitation prevents direct , , -
study introduces an offline workflow dosimetric evaliation of dail e Enabled generation of pseudo-matched CBCTs by applying planned CBCT datasets for TPS dose calculation.
that rectifies tilted CBCT geometries verification CBCTs and third-garty shifts from the Spatial Registration Object (SRO). e Total processing time: < 30 seconds per dataset.
and generates pseudo-matched CBCT software is required. e Validated using both phantom and clinical datasets. o
datasets for adaptive dose Key Findings
: We developed an automated :
evaluation. ’ Key Innovation _ -
workflow to rectify tilted CBCTs and -l Sub-voxel geometric accuracy
The workflow, developed in Python generate TPS-compatible datasets for J Direct bridge between MOSAIQ and Eclipse [ Successful dose calculation on previously
with SimpIeIT’K Jses inverse °ff(:|":|e adapt"’el radiotherapy (ART) 1 No manual file export or third-party software incompatible 6DoF CBCTs
’ and dose re-evaluation.
transformation matrices from DICOM J Fully automated workflow [ One-click processing workflow
headers to restore CBCT images to
standard axial geometry. A web- MOSAIQ CBCT Pull 1: No Couch Tilt/Shift 2: Couch TILT, No Shift 3: TILT & SHIFT
based interface integrated with CBCT Acquired CBCT Acquired CBCT Acquired
MOSAIQ through ODBC connections (Tilted (0-DoF) (Tilted) (Tilted & Shifted)
enables streamlined image selection
. 5 . | No Correction Needed Align to Axial Plane Align & Match to pCT
a nd a utomated proces SI n g Wlthout Image_NUM Study DtTm Associated Site | Machine | Num of images | Offset | Sup Lat Ant | Cor(B) | Sag(B) | Trans(B) | SetupOffsetRefknown | Type Analysis Function
. No Correction
manual export steps. Synthetic
“what-if” CBCT datasets can also be N ) R R S S S (S S (T (O e o
. Direct DICOM Rectify Geometry Resample to pCT Grid
gre]r;erated using plannEd couch O Copy l’:?}(Inverse Transform) (SRO)
shitts.
MOSAIQ CBCT Exporting Genie Plus Allgn & Match to pCT
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accuracy, with mean 3D deviations
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e Overcomes the commercial TPS "6DoF blockade"
for CBCT dose calculation.
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e Converts daily verification CBCTs from positioning
tools into dosimetric evaluation datasets.
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This automated solution overcomes
TPS limitations related to couch-
rotated CBCT images and provides an
efficient pathway for offline adaptive
radiotherapy and dose re-evaluation.
The integration of automated
rectification and database
connectivity significantly reduces
manual intervention and improves
clinical usability.
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L M e Supports offline ART, dose tracking, and treatment
assessment using existing clinical infrastructure.

Sup: S e e Streamlined workflow improves efficiency and
reduces manual intervention.

CONCLUSIONS

Fig. 4 Validation of pseudo-matched image generation (5 cm superior shift with a tilted CBCT: 1.5-degree rotation) * Developed a fast, automated solution to rectify
6DoF CBCTs and enable TPS-based dose

calculation.
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 Achieved < 0.5 mm geometric uncertainty and <
30-second processing time.

* Provides a practical pathway for offline adaptive
radiotherapy, daily dose monitoring, and
treatment plan re-evaluation within existing clinical
workflows.
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