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Intensity Modulated Radiation Therapy (L\4RT) has gained acceptance as an improved treatment
technique for several disease sites [I]. As the use of IMRT increases, ational cancer study groups
are beginning to initiate clinical trials that involve its use. Because INIRT offers the possibility of high
dose gradients, it is possible to deliver high doses to target volurnes wile maintaining low doses to
nearby critical normal structures. The use of igh gradients means that localization of the dose
distribution is ctical. Small errors in positioning of the patient can cause a target volurne to be missed
or a critical structure to receive a higher dose than can be tolerated. Consequently, it is important that
the institutions participating in clinical trials administer IMRT consistently and accurately 2 The
Radiological Physics Center (RPQ hs been funded by the US National Cancer Institute (NCI to
assure the study groups that participants in clinical trials have adequate QA procedures and that their
patient dosimetry is accurate. The RPC also reviews and credentials institutions to participate in some
high-technology clinical trials. To credential institutions for EVIRT head and neck trials, the RPC has
developed a mailable anthropomorphic head and neck phantom. The phantom has been used to
evaluate the inaging, planning and delivery of EART por to the institution's participation in the
protocol.

The water-filled phantom contains a polystyrene 'insert that corporates solid-water imageable
structures representing a primary planning target volume (PTV) a secondary PTV and a critical
structure. The insert holds four TLD as well as a set of orthogonal radiochromic films. TLD results
combined with profiles taken from the film were used to demonstrate that doses were delivered
accurately to the intended locations.

The phantom has been mailed to eleven institutions to date, and data from eight have been received
and analyzed. The institutions were instructed to fill the phantom with water, conduct CT imaging,
develop an IMRT treatment plan and treat the phantom. They were asked to deliver 66 Gy to at least
95% of the primary PTV 54 Gy to t least 95% of the secondary PTV and limit the dose to the
critical structure to 45 Gy. These doses correspond to the requirements of a current MRT protocol,
with all dose values reduced by a factor of 10 for compatibility with both TD and radiochromic filin.
The institutions were instructed to contour the TLD volumes and to provide the RPC with mnimum,
maximum, and mean doses to each volume.

Film profiles in 3 athogonal directions through the center of the primary PTV were scaled to TLD
measurements and compared to the institutions' treatment plans. TLD results showed that in most
cases institutions delivered doses to the primary PTV to within 5% of the intended dose (see Table 1).
Doses in high gradient regions such as the critical structure varied from the intended dose by as much
as 34% often with a displacement of over mm.

The RPC will use the results from the first eight institutions to develop a set of evaluation criteria for
the credentialing of additional 'institutions. The criteria will likely include limits on ratios of TD
measurements to mean TLD dose as reported by the institution as well as limits to differences in
planned dose location and delivered dose location. The RPC will expect the TLD measured dose to
fall between the minimum and maximum doses reported within the TLD volurne.
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Table I

Institution Primary PTV Primary PTV Secondary Critical
sup inf PTV Structure

1 0.96 1.03 1.09 0.98
2 0.92 0.95 0.92 0.81
3 1.03 1.00 1.15
4 0.95 0.99 0.97
5 1.08 1.06 1.10 1.34
6 1.00 1.02 0.98 1.09
7 0.97 0.97 0.96 0.87
8 1.03 1.03 1.05 1.08

average 0.99 1.01 1.01 1.05
std dev 0.05 0.04 0.06 0.18

The phantom also will be used to investigate the accuracy of different types of MRT delivery. As
results from additional institutions are received, the data will be analyzed to determine if agreement
between planned treatments and delivered treatments is different for static delivery methods than for
dynamic delivery methods.

This investigation was supported by PHS grants CA10953 and CA81647 awarded by the NCI,
DHHS.
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