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The Radiological Physics Center: 

Summary of activities 

The Radiological Physics Center (RPC) was established as a resource in radiation dosimetry and physics for cooperative clinical trial groups 

and all radiotherapy facilities that deliver radiation treatments to patients entered onto cooperative group protocols. The primary responsibility is 

to assure NCI and the cooperative groups that the participating institutions have adequate quality assurance procedures and no major 

systematic dosimetry discrepancies, so that they can be expected to deliver radiation treatment that are clinically comparable to those delivered 

by other institutions in the cooperative groups. To accomplish this, the RPC monitors the basic machine output and brachytherapy source 

strengths, the dosimetry data utilized by the institutions, the calculational algorithms used for treatment planning, and the institutions’ quality 

control procedures. The methods of monitoring include on-site dosimetry review by an RPC physicist, and a variety of remote audit tools. 

During the on-site evaluation, the institution’s physicists and radiation oncologists are interviewed, physical measurements are made on the 

therapy machines, dosimetry and quality assurance data are reviewed, and patients dose calculations are evaluated. The remote audit tools 

include 1) mailed dosimeters (TLD) evaluated on a periodic basis to verify output calibration and simple questionnaires to document changes in 

personnel, equipment, and dosimetry practices, 2) comparison of dosimetry data with RPC “standard” data to verify the compatibility of 

dosimetry data, 3) evaluation of reference and actual patient calculations to verify the validity of treatment planning algorithms, and 4) review of 

the institution’s written quality assurance procedures and records. Mailable anthropomorphic phantoms are also used to verify tumor dose 

delivery for special treatment techniques. Any discrepancies identified by the RPC are pursued to help the institution find the origin of the 

discrepancies and identify and implement methods to resolve them. Thus, the RPC’s overall QA review program impacts not only on the quality 

of the institution’s clinical trials patients, but on the quality of all patients treated at the institution. This activity supports the Public Health 

Service’s commitment to achieving health promotion and disease prevention objectives. 

The RPC routinely monitors all conventional therapies including external beam megavoltage photon and electron therapy as well as low-and 

high-dose rate brachytherapy. Monitoring procedures are modified to accommodate new techniques and special procedures used in 

cooperative group trials. Therefore, asymmetric jaws, multileaf collimators, dynamic wedges, and non-coplanar beam procedures are monitored 

as well as some special procedures including prostate brachytherapy, total body photon therapy, intraoperative electron beam therapy, 

stereotactic radiosurgery, conformal radiotherapy, and intensity modulated radiation therapy (IMRT). With partial support from the Advanced 

Technology for Radiation Therapy Consortium (ATC), the RPC is now conducting credentialing procedures for institutions to participate in 

clinical trials incorporating IMRT in the head & neck and pelvis. Credentialing of institutions to participate in prostate brachytherapy trials is 

conducted by the RPC and by the Quality Assurance Review Center (QARC), with coordination through our ATC collaboration. Stereotactic 

radiosurgery techniques are being monitored for clinical trials involving brain treatments. We anticipate that the clinical trial groups will soon 

incorporate gated radiotherapy and adaptive conformal radiation therapy into their protocols. 

All of the cooperative groups perform quality assurance review of the radiation treatment of patients entered into their studies. Some of the 

groups maintain a quality assurance review office that provides this service. The RPC provides the results of on-site review visits as well as the 

results of the mailed TLD and all other remote audit tools to this quality assurance review office for their use in evaluating their protocol 

patients. With verification from RPC that the dosimetry and quality assurance practices are adequate, these groups can concentrate on the 

clinical evaluation and on any special dosimetry concerns specific to the protocol. Presently, four of the groups have asked the RPC to 

participate with them in some portion of the quality assurance review of protocol patients treated with radiation. This review involves a technical 

evaluation of all, or selected patients to verify that the reported treatment was, in fact, delivered according to protocol. The RPC also maintains 

a close interaction with the clinicians in the clinical evaluation of many radiotherapy patients. This close interaction with a few of the cooperative 

groups allows the RPC to remain apprised of treatment techniques and concerns so the monitoring procedures can be changed as necessary 

to respond to clinical changes in the community. To supplement this, the RPC has opened discussions with QARC to receive selected protocol 

patients for our review. The RPC also interacts frequently with the Cancer Trials Support Unit (CTSU) which uses the RPC web page to 

determine each institution’s monitoring and credentialing status. 

For previous issues of the RPC Newsletter, please visit the FAQ page. 
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