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Purpose

To measure the residual geometrical error after:

Marker based prostate localization with Varian’s OBI
system

Automatic couch correction with OBI



Materials and methods |

90 patients with localized prostate cancer
3 implanted gold markers (Acculoc)

OBI-based prostate localization for primary boost
treatment with 4 fractions

Patients treated on two Varian Clinacs 2100



Patient set-up procedure

Patient
positioning

Supine - knee-and-heel fixation



Patient set-up procedure

Patient KV image

positioning acquisition
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Lateral X-ray image Anterior X-ray image



Patient set-up procedure

Manual match

Patient kV image of gold
positioning acquisition markers
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and DRR (blue) and DRR (blue)



Patient set-up procedure

Manual match

Patient kV image of gold
positioning acquisition markers
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Patient set-up procedure

Manual match  Automatic
Patient kV image of gold couch

positioning acquisition markers adjustment
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Patient set-up procedure

Manual match  Automatic Portal image
Patient kV image of gold couch for position
positioning acquisition markers adjustment  verification
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On-line evaluation:

Re-adjustment of
couch if error > 2 mm



Materials and methods Il

356 left lateral portal images (90 patients)

Manual match with planning DRRs (off-line)

Marker centre-of-mass used as surrogate for the

prostate position

Planning Portal
DRR Image



Residual error distributions

Mean <3 mm Mean SD <3 mm
SD (mm)
(mm) error (mm) (mm) error

-0.4 1.7 92 % 0.4 1.5 95 %




Residual error in the sagittal plane



Sources of errors

System related
Sag in gantry and OBI system
MLC misalignment with central beam axis
Difference in OBI and linac isocenter (~0.5 mm)
Rounding of OBI shift to integer millimeter
Imprecise couch movement (up to 1 mm error)

Patient related

Patient movement relative to the table top
Internal prostate motion



Sources of errors

System related
Adressed by phantom measurements
Variable
£ 2 mm in each direction

Patient related
Plays a significant role in the clinical data



Residual error in the sagittal plane




Residual error in the sagittal plane

4.2 mm

95 % of the observed
2D residual errors were

<4.2 mm



Room for improvement?

Potential improvement with:
Optimized geometrical calibration

Reduced set -up duration



Optimized geometrical calibration

The patients were treated at two different linacs

CC AP
Linac mean mean
(mm) (mm)
N A 0.6 -0.7
“ B 0.2 0.1

Before correction
for mean error




Optimized geometrical calibration

The patients were treated at two different linacs

CC AP
Linac mean mean
(mm) (mm)
N A 0.6 -0.7
“ B 0.2 0.1

After correction
for mean error



Optimized geometrical calibration

Corrected for the mean error (AP and CC) for each | inac

95 % of the observed
residual errors would have

been within 4.0 mm

(4.2 mm with no correction)



Duration of setup procedure

Mean: 6.4 minutes (2 — 26 min)

Shorter setup times were not associated with smalle r
residual errors

No indication for improved precision with reduced
set-up times



Conclusions

System related errors up to 2 mm
Prostate or patient motion results in outliers > 6 mm

Margin of 4.2 mm in AP and CC direction would ensur e

complete CTV inclusion in PTV in 95% of the cases
This margin does NOT include contributions from:
Target delineation errors
Marker position errors on DRR
Prostate rotation and deformation

Motion during treatment delivery



Applications for PhD posts In
Aarhus are invited

PhD posts in medical physics (1) and radiation oncology (1)
within image-guided RT for pelvic tumours

Contact persons: Ludvig Muren, Morten Hgyer and Cai
Closing date: October 16, 2006

For further detalls, see ESTRO web page under "Jobs in RT”



