
This in-house developed phantom (Fig.1) including different materials is suited to test the adaptive workflow in MRgRT. The 2D
dose distributions showed a high dosimetric and geometric precision.
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Background

Objective: To demonstrate feasibility of end-to-end
tests for an adaptive workflow by using an in-house
developed silicon rubber phantom including air, water
and bone structures.

Materials and Methods

The recent introduction of in-room MR imaging for
radiotherapy treatments impose new additional
demands on quality assurance (QA). New demands on
the phantoms emerged by the characteristics of
MRgRT in terms of visibility, materials and handling.
However, the commercially available phantoms to test
an adaptive workflow remain scarce. Most of the
existing phantoms consist of a plexiglas container filled
with water. In these phantoms the surface is not visible
in the MR images, which makes the image registration
and deformation in the adaptive workflow difficult.

• The cuboid silicon rubber (KauPo, Plankenhorn,
Spaichingen, Germany) phantom measures 19 cm x
23 cm x 17 cm.

• It includes different cavities which can be left empty
to simulate air bubbles or be filled either with water
or with gypsum.

• The gypsum is used to simulate the bone structure.

The silicon rubber is characterized by 252 ± 18 HU and
the gypsum by 560 ± 65 HU.
The MR signal was visible through the whole phantom
enabling the adaptive workflow including image
registration. The mean gamma passing rate over 5
measurements was 98% ± 2% with a criteria of
2%/2mm.

Fig.2: Treatment planning system (TPS) showing the
dose distribution in the axial, coronal and saggital
plane.

Fig.3: Comparison between dose profile of the film
measurement and TPS calculation.

• An IMRT plan including 11 beams prescribing 3 Gy to
the 65 % isodose line was computed on a
homogeneous silicon phantom.

• The plan was adapted to the phantom including air,
water or gypsum.

• The electron density map was updated to take the
changed anatomy into account.

• A new optimization was performed.
• The adapted plan was irradiated on the phantom.
• The dose distribution was measured with a

radiochromic film in the central horizontal plan.

Fig.1: Silicon rubber phantom with integrated frame for
film measurements and different cavities.

Conclusion & Outlook

A more advanced phantom is currently under
development. It depicts realistic anatomy as well as
moving organ surrogates.
Additionally to film measurements, it enables
chamber measurements.


