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Background

Recent developments in image guided brachytherapy
From 2D to 3D image modalities

Are DVH parameters robust to applicator reconstruct lon
uncertainties?




Purpose

Dosimetric consequence of reconstruction uncertaint les
for intracavitary brachytherapy in cervical cancer

DVH HR-CTV



Materials and methods

13 cervical cancer patients

6 from Aarhus University Hospital

7 from Medical University of Vienna
MR scan with ring applicator in situ

Contouring on transversal T2 weighted images:
HR-CTV
Bladder
Rectum
Sigmoid
DVH parameters:
D100, D90 for HR-CTV
D,.. for bladder, rectum, sigmoid



Reconstruction on MR versus CT

CT MR
Reliable geometry Distortions
Crlleaf vilsualisation of source Source channels not visible on T2
; annels T weighted MR
oor visualisation of target Target visualisation superior to CT

Images from T.Hellebust, Oslo, 2006 .



Simulation of uncertainty

Displacement, cranio-caudal direction:
3mm, 5 mm

Rotation of ring:
15 dgr (4 mm)
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Dose planning

Manually dwell time optimised dose plans
Optimal tumour coverage

Normal tissues DVH constraints

Minimal deviation from standard loading pattern



Results, HR-CTV
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Cranio-caudal shift D100 D90
3 mm 55 40% 6.5 3.2%
5 mm 84 80% 10.6 4.8 %
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Dose conformation

Dose conformation less stable DVH parameters



Results, organs at risk
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3 mm 43 2.7% 95 29% 49 3.6%

S5 mm 7.7 42% 158 4.7% 7.7 55%




Stability of DVH for rectum

Sigmoid

Rectum



Rotation of ring

Mean change ( SD) of DVH parameters
for 15 dgr rotational shift
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Conclusions

Reconstruction procedure is important
Precision better than 3 mm is recommended

DVH parameters are sufficiently stable to be used f  or
reporting of 3D image based brachytherapy

Dose plans should be robust in "risky” directions
(both regarding reconstruction and target
delineation)



