Standards for Radiation Oncology

Radiation Oncology is the independent field of medicine which deals with the therapeutic applications of radiant energy and its modifiers as well as the study and management of cancer and other diseases. The American College of Radiation Oncology (ACRO) is a nonprofit professional organization whose primary purposes are to advance the science of radiation oncology, improve service to patients, study the socioeconomic aspects of the practice of radiation oncology, and provide information to and encourage continuing education for radiation oncologists, medical physicists, and persons practicing in allied professional fields. 

As part of its mission, the American College of Radiation Oncology has developed a Practice Accreditation Program, consisting of standards for Radiation Oncology and standards for Physics/External Beam Therapy. Accreditation is a voluntary process in which professional peers identify standards indicative of a high quality practice in a given field, and which recognizes entities that meet these high professional standards. Each standard in ACRO’s Practice Accreditation Program requires extensive peer review and the approval of the ACRO Standards Committee as well as the ACRO Board of Chancellors. The standards recognize that the safe and effective use of ionizing radiation requires specific training, skills and techniques as described in this document. The ACRO will periodically define new standards for radiation oncology practice to help advance the science of radiation oncology and to improve the quality of service to patients throughout the United States. Existing standards will be reviewed for revision or renewal as appropriate on their third anniversary or sooner, if indicated. 

The ACRO standards are not rules, but rather attempts to define principles of practice that are indicative of high quality care in radiation oncology. It is important to note that the ACRO standards should not be deemed inclusive of all proper methods of care or exclusive of other methods of care reasonably directed to obtaining the same results. Similarly, the ACRO standards should not be considered a substitute for compliance with federal, state, and local laws and medical licensing board requirements. ACRO cannot, and does not, guarantee, warrant, endorse, or otherwise make representations with regard to the ability of any accredited practice or its practitioners or staff to perform adequately or to meet its patients’ needs. The ultimate judgment regarding the propriety of any specific procedure or course of conduct must be made by the Radiation Oncologist and medical physicist in light of all circumstances presented by the individual situation. 

I. PROCESS OF RADIATION THERAPY 

A. Clinical Evaluation. A practice must demonstrate that it performs an adequate clinical evaluation by taking a patient history, performing a physical examination, reviewing pertinent diagnostic studies and reports, determining the extent of the tumor for staging purposes, and communicating with the referring physician and certain other physicians involved in the patient’s care. 

B. Establishing Treatment Goals. A Practice must have a process for clearly defining the goal of treatment (curative, palliative, or achievement of local tumor control), including discussing the relative merits and risks of various treatment options should be discussed with the patient. 

C. Informed Consent. Prior to simulation and treatment, informed consent must be obtained and documented. 

D. Treatment Planning 

1. When ionizing radiations are to be used, a practice must demonstrate that processes are in place to allow a Radiation Oncologist to plan treatment, including selecting the beam characteristics and/or the radionuclide sources, method of delivery, doses, sequencing with other treatments, communication with and supervision of the radiation physicist and dosimetrist. 

2. The prescription by the Radiation Oncologist should include: Volume (site) to be irradiated, description of portals (i.e., AP, PA, lateral, oblique, etc.), radiation modality, dose per fraction, number of fractions per day, number of fractions per week, total number of fractions, total tumor dose, and the point or isodose line of dose specification. The prescription and the isodose plan should be signed by the radiation oncologist no later than prior to the second treatment. 

E. Simulation of Treatment. 

1. Simulation must be carried out by a specially trained radiation therapist or dosimetrist or by a treatment planning coordinator/supervisor as directed by the Radiation Oncologist. The Radiation Oncologist calculates or approves the calculations for the machine treatment parameters made by the physicist, dosimetrist, or radiation therapy technologist. 

2. These calculations must be independently checked (by another person or another method of calculation) and clearly documented before administration of the third radiation treatment and at any time that any changes are made. 

F. Treatment Aids. A Practice must be able to determine when or if to use devices to aid in positioning and immobilizing the patient, shield normal tissue, or improve the radiation dose distribution. Such devices include, but are not limited to, beam attenuators (e.g., wedge filters, compensating filters, etc.), beam shapers (e.g., custom-molded or generic metal blocks), and various devices to aid in patient positioning (e.g., breast boards, belly boards, treatment chairs, etc.) and/or immobilization (e.g., bite blocks, custom-molded masks, cradles, etc.). 

G. Treatment 

1. Unless another course of action is recommended by the Radiation Oncologist, conventional external beam radiation therapy should be delivered in single daily doses for several weeks or in multiple increments daily over a similar period (hyperfractionation) or over shorter times (accelerated fractionation). 

2. To permit proper delivery of radiation therapy, radiographs produced by each treatment beam with the patient in the treatment position (portal localization films) should be compared with simulator films to verify that the treatment beams and the fields planned at simulation are well matched. Dosimeters may be used in vivo to measure and record actual doses at specific anatomic sites. 

3. The radiation therapy technologist, following the prescription and plan of the Radiation Oncologist, should carry out daily treatments. 

4. Any changes in the planned treatment that require new calculations, or even a new treatment plan, must be documented in the radiation therapy record. 

H. Patient Evaluation During Treatment. 

1. The Radiation Oncologist should monitor the patient's progress, check entries in the radiation therapy chart, and discuss the plan of therapy, as well as any changes thereto, with appropriate team members during the course of radiation therapy. 

2. Regular examinations of the patient must be performed at least weekly during the course of radiation therapy or more often when warranted. 

3. When portal verification films can be obtained, they should be performed at least every other week, and at such times that any of the radiation fields are modified, or when any new radiation fields are applied. Pertinent laboratory and imaging studies should be periodically ordered and reviewed. 

4. The patient and/or referring physician should be informed of the progress of treatment whenever deemed appropriate by the Radiation Oncologist. 

I. Follow-up Evaluation. At the time of completion of a course of radiation therapy and periodically after treatment, the Radiation Oncologist must follow the patient’s progress and assess tumor response and sequelae of treatment. 

J. Brachytherapy. If the Radiation Oncologist determines brachytherapy is appropriate, the Radiation Oncologist must select the radionuclide(s); select the method of intracavitary, interstitial or systemic administration (oral or intravascular); ensure applicators are properly in place; obtain localization radiographs; calculate dose distributions and review these dose distributions; and complete the prescription, which should be signed and dated. This prescription should specify the radionuclide source(s) and strength(s), the dose to clinically relevant points and/or minimum dose to the target volume, and the time course for the brachytherapy administration. 

K. Combined Modality Therapy. If the Radiation Oncologist determines that other treatment modalities (e.g., chemotherapy, hyperthermia, radiation sensitizers, radioprotectors, immunotherapy, etc.) should be combined with external beam irradiation or brachytherapy, the Radiation Oncologist must document such procedures in the radiation therapy chart, including such critical factors such as drug(s), dose(s), route(s) of administration and timing of such therapy in relation to the delivery of the radiation therapy. 

II. PERSONNEL 

A. Qualifications/Certification 

1. Medical Director. The Medical Director of the radiation oncology practice/facility should be a Radiation Oncologist, and must have (1) satisfactorily completed a radiation oncology residency in an ACGME (American Council of Graduate Medical Education) approved program, or (2) be certified in radiation oncology or therapeutic radiology by the American Board of Radiology, the American Osteopathic Board of Radiology, or the Royal College of Physicians and Surgeons of Canada. 

2. Radiation Oncologist. A Radiation Oncologists must have (1) satisfactorily completed a radiation oncology residency in an ACGME (American Council of Graduate Medical Education) approved program, or (2) be certified in radiation oncology or therapeutic radiology by the American Board of Radiology, the American Osteopathic Board of Radiology, or the Royal College of Physicians and Surgeons of Canada. 

3. Medical Physicist in Radiation Oncology. A Medical Physicist should be (1) board certified in the appropriate medical physics subfield and must be (2) licensed in those states where licensure exists. The following board certifications meet criterion (1) above: the American Board of Medical Physics, the American Board of Radiology, and the Canadian College of Physicists in Medicine. 

4. Radiation Therapy Technologists. Radiation Therapy Technologists must fulfill state licensing requirements, if they exist, and should have American Registry of Radiologic Technology (ARRT) certification in Radiation Therapy. 

5. Simulation Staff. Simulation Technologists must fulfill state licensing requirements and should have American Registry of Radiologic Technology (ARRT) certification in Radiation Therapy or Radiography. 

6. Medical Dosimetrist. Medical Dosimetrists should be certified by the Medical Dosimetrist Certification Board. 

7. Patient Support Staff. Individuals involved in the nursing care of patients should have experience in the care of radiation therapy patients. Certification as an oncology nurse (OCN), advanced oncology nurse (AOCN), or pediatric oncology nurse (POCN) is desirable. 

B. Availability 

1. A Radiation Oncologist should be available for direct patient care and quality review on a daily basis. The Radiation Oncologist, facility, and support staff should be available to initiate urgent treatment within a medically appropriate response time on a 24-hour basis, 365 days per year. When not physically present within the facility, the Radiation Oncologist should be accessible by phone, beeper, or other designated means. When unavailable, the Radiation Oncologist is responsible for arranging appropriate coverage. A Radiation Oncologist’s availability should be consistent with state and federal requirements. 

2. The radiation oncology physicist shall be available when necessary for consultation with the Radiation Oncologist and to provide advice or direction to technical staff when treatments are being planned or patients are being treated. When a physicist is not immediately available on site, clinical needs shall be fulfilled according to documented procedures. Authority to perform specific clinical physics duties shall be established by the radiation oncology physicist for each member of the physics staff in accordance with individual competencies. The Radiation Oncologist shall be informed of the clinical activities authorized for each member. 

3. Practices without a full-time physicist must have regular on-site physics support during hours of clinical activity, at least weekly. Chart checks by the physicist or his/her designate should be performed at least once each week. 

III. EQUIPMENT 

A. Radiation therapy equipment should include, but not be limited to: 

1. Megavoltage radiation therapy equipment for external-beam therapy (e.g., linear accelerator or 60Co teletherapy unit). If the 60Co machine is the only megavoltage radiation treatment unit, it must have a treatment distance of 80 cm or more. 

2. X-ray or electron beam equipment suitable for treatment of superficial (e.g. skin) lesions or access to such equipment. 

3. Simulator(s) capable of duplicating the treatment setups of the megavoltage unit(s) and capable of producing radiographs representative of the radiotherapy fields to be employed. Fluoroscopic simulation capability is highly recommended and CT simulation capability is desirable. 

4. Appropriate brachytherapy equipment for intracavitary and interstitial treatment or arrangements for referral to facilities with appropriate capabilities for such treatment. 

5. Computer dosimetry equipment capable of calculating and displaying external-beam isodose curves as well as brachytherapy isodose curves. Three-dimensional (3-D) dosimetry capability is desirable. 

6. Physics calibration devices for all equipment. 

7. Beam-shaping devices. 

8. Immobilization devices. 

9. Additional treatment aides as deemed appropriate by the practice. 

B. Guidelines for Equipment Utilization. Megavoltage radiation therapy units must be able to conduct 6,500 standard patient treatments per year.* 

C. Maintenance and Repair. Regular maintenance and repair of equipment is mandatory. 

IV. SAFETY 

A. Patient safety measures should include: 

1. Charting system(s) appropriate for the prescription, definition and delivery of radiation treatment, as well as for daily dose recording and dose summation(s), including appropriate charting system(s) for brachytherapy procedures. 

2. Physics program(s) for calibration of equipment so as to ensure accurate dose delivery via both external beam radiotherapy and brachytherapy. 

3. System(s) for independent verification* of initial dose calculations prior to administration of the third treatment, (or 20% of the total prescribed dose for treatment schedules with less than 10 fractions) and for weekly checks of all delivered doses. 

4. System(s) for independent verification* of initial dose calculations prior to administration of any treatment in the case of single or two-fraction treatment regimens (e.g. intraoperative, stereotactic, hemi-body irradiation, etc.). 

5. System(s) for the Radiation Oncologist and radiation physicist to independently verify* all parameters for each brachytherapy procedure (source, isotope, activity, dose rate, total dose, point(s) of dose specification, time of application, proper patient identification etc.) 

6. Program(s) to prevent mechanical injury caused by the radiotherapy machine(s) and/or accessory equipment. 

7. Program(s) and equipment to establish and maintain visual and auditory contact with each patient during actual administration of radiation treatment. 

B. Personnel safety measures should include: 

1. Radiation exposure monitoring program(s), as required by the Nuclear Regulatory Commission (NRC) and/or appropriate state regulatory agencies. 

2. Program(s) to ensure systematic inspection of interlock systems. 

3. Appropriate room shielding and employee protections. 

4. Program(s) to ensure routine leak testing of all sealed radioactive sources as required by federal and state regulatory agencies. 

5. Appropriate safety equipment for the use of sealed (and unsealed, as the case may be) radiation sources. 

V. EDUCATIONAL PROGRAM. Continuing medical education (CME) programs are required for Radiation Oncologists and physicists as well as the physics, dosimetry, nursing and radiation therapy technology staffs. [NOTE: The Standards differ somewhat from these statements and we need to clarify who MUST take CME programs and who SHOULD but doesn’t have to]. Each program should be in accordance with established standards for CME and must provide the following: 

A. Access to information, as appropriate to each individual’s responsibilities, pertinent to safe operation of all equipment within the facility. 

B. Access to information pertinent to radiation treatment techniques and new developments in the field(s) of radiation oncology. 

VI. QUALITY ASSURANCE 

A. The Medical Director should establish and provide ongoing supervision of a Quality Assurance (QA) program. The following items should be included in a QA program: 

1. Chart Review. Designated chart reviewer(s) will audit all radiation therapy charts opened during the period of time under review. Chart reviews must be performed on a regular (weekly is recommended) basis to ensure ongoing quality management. A chart audit should include review (and corrective action, if necessary) of the following: 

a. diagnosis 

b. stage of disease 

c. pertinent histopathologic report(s) 

d. pertinent history and physical examination performed by the responsible Radiation Oncologist 

e. documentation of informed consent to treatment 

f. graphic treatment plan (e.g. isodose distribution) signed and dated by the responsible Radiation Oncologist; 

g. diagram(s) and/or photograph(s) of field(s) 

h. diagram(s) and/or photograph(s) of lesion(s) 

i. port film(s) documenting each treatment field 

j. dosimetry calculations 

k. documented periodic (at least weekly) examinations of patient, while under active treatment, by the Radiation Oncologist 

l. treatment summary (completion of therapy note) 

m. follow-up plan 

n. documentation that chart was checked at least weekly during the course of radiation treatment 

2. Physics Review. The practice should have a process for review of regular physics QMP reports. 

3. Dose Discrepancy Analysis. The practice should have a process for review of all cases in which there is found a variation of delivered dose from prescribed dose greater than 10% of the intended total dose. This should review include any case in which mathematical dose corrections of 10% or more are made as a result of any dose verification or recalculation procedure. 

4. New Procedure Review. When any new treatment modality or technique is introduced at the facility, the procedures, results, problems, complications, etc. should be reviewed by the QA committee in a timely fashion consistent with patient safety. 

5. Incident Report Review. The practice should regularly review all cases in which incident reports are filed or in which there are reports of accidents or injuries to patients. 

6. Morbidity and Mortality Review. The practice should regularly review all cases in which any of the following occur: 

a. Unplanned interruptions during the course of radiation treatment. 

b. Unusual early or late complications of radiation treatment. 

c. Severe early or late complications of radiation treatment. 

d. Unexpected deaths. 

7. Outcome Studies Review. The practice should review pertinent outcome studies from the Cancer Committee, Tumor Registry or any other section, department or committee of an associated hospital or healthcare entity. 

8. Radiation Oncologist Peer Review. At least ten percent (10%) of all cases managed within a radiation oncology practice must be regularly examined via a physician (Radiation Oncologist) peer review mechanism. Such peer review activities shall occur no less frequently than once each quarter.* 

9. Review of Patient Outcome Data. Radiation Oncologists must, at appropriate intervals, follow all radiation therapy patients treated with curative intent (and patients treated with palliative intent where appropriate) in order to document the outcomes of therapy including tumor control, survival and significant treatment-related sequelae. 

10. Record Maintenance and Data Collection. Appropriate patient records should be kept in the radiation therapy department or facility, consistent with state and local requirements and/or by maintenance of a tumor registry. Each radiation therapy practice and/or facility should collect data permitting the compilation of an annual summary of activities including: 

a. Number of consultations. 

b. Number of new patients treated. 

c. Number of patients retreated. 

d. Number of patients treated with curative intent, palliative intent, and for local tumor control 

e. Number of simulations. 

f. Number of external beam treatments. 

g. Number of brachytherapy procedures. 

h. Anatomic sites and stages (AJCC, UICC, etc.) of diseases treated. 

i. Stage-related patient survival rates and local tumor control rates. 

j. Treatment-related complications and complication rates. 

