64E-5.510 Mammographic Systems.

(1) Mammographic medical x-ray systems shall meet the requirements of Rules 64E-5.502 and 64E-5.503, F.A.C. Registrants who provide mammography services shall:

(a) Have a written quality assurance program specific to mammography imaging that includes an equipment quality control program for performance monitoring and an evaluation of all components of the equipment from the x-ray generator to the image processor.

(b) Establish standards for clinical image evaluations that include breast positioning, compression and overall image quality.

(c) Assign qualified and trained personnel to each part of the quality assurance program.

(d) Conduct a general review of the effectiveness of the quality assurance program annually and maintain a written report of the review.

(e) Have available the services of a medical physicist to furnish diagnostic x-ray physics support who is able to establish and conduct the equipment quality control program and who meets the requirements specified in subsection (12), below. The specific duties of the medical physicist must include:

1. Monitoring equipment performance or verifying the qualifications and training of others to monitor equipment performance.

2. Evaluating the monitoring results to identify problems.

3. Verifying that corrections are effective and meet regulatory requirements.

(2) Mammographic x-ray examinations shall be performed on systems specifically designed for and used only for mammography. Mammographic medical x-ray systems shall meet the following requirements:

(a) Image receptor. The image receptor systems and their individual components must be designed for mammography.

(b) Target/filter. The x-ray system must be able to provide kVp/target/filter combinations that are compatible with the image receptor systems.

(c) Focal spot size measurement. Focal spot dimensions shall be measured both parallel and perpendicular to the anode-cathode axis with a slit camera or star pattern. Measured focal spot size shall result in minimal acceptable phantom image as specified in paragraph (8)(c) or comply with the manufacturer’s specified nominal focal spot size within the following tolerances:

Nominal Focal Maximum Measured


Spot Size

Dimensions* 


In Millimeters
Width (mm)
Length (mm) 


0.10
0.15
0.15


0.15
0.23
0.23


0.20
0.30
0.30


0.30
0.45
0.65


0.40
0.60
0.85


0.60
0.90
1.30

*Width is the dimension perpendicular to the anode-cathode axis, length is the dimension parallel to the anode-cathode axis.

(d) Compression. Devices parallel to the imaging plane must be available to immobilize and compress the breast. These devices must be able to compress the breast with a force of at least 25 pounds and be able to maintain this compression for at least 15 seconds. For systems with automatic compression, the maximum force applied without manual assistance shall not be allowed to exceed 40 pounds. The chest wall edge of the compression paddle must be aligned with the chest wall edge of the image receptor to within 1 percent of the SID when the compression paddle is placed 6 centimeters above the patient support device.

(e) Anti-scatter grids. A mammographic x-ray system using screen-film image receptors shall be able to use anti-scatter grids that are integral to the x-ray system and available for all image receptor sizes of the system.

(f) Automatic exposure control. The department recommends that all x-ray equipment installed after September 1, 1993 have automatic exposure control that meets the requirements of subsection 64E-5.503(14), F.A.C. The automatic exposure control shall be able to maintain constant film density within the diagnostic range of 1.05 to 1.60 optical density for 2, 4, and 6 centimeters of acrylic or of BR-12 phantoms. Density selection and kVp can be manually adjusted and recorded on technique charts if necessary to maintain film density.

(3) Beam quality. The useful beam shall have a half-value layer between the values of measured kVp/100 and measured kVp/ 100 + 0.1 millimeter aluminum equivalent when used with screen-film image receptors and the contribution to filtration made by the compression device is included. For xeroradiography, the half-value layer of the useful beam with the compression device in place shall be at least 1.0 and not more than 1.6 millimeters aluminum equivalent, tested at the kVp recommended by the manufacturer. Mammographic units using only rhodium filters and anodes are exempt from these beam quality requirements.

(4) The x-ray system shall meet safety standards and be free from unnecessary hazards to patients, personnel and others. Identified hazards must be corrected promptly. Technique charts, procedures for all equipment use, proper safety precautions for both mechanical and electrical operation, adequate shielding, and emergency procedures must be available to the equipment operator. Staff or a medical physicist as specified in subsection (12), below, shall conduct and document periodic inspections of the equipment and of the adequacy of procedures as part of the annual quality assurance review.

(5) Collimation. The mammographic system shall be able to limit the useful beam so that the x-ray field at the plane of the image receptor at any SID does not extend beyond the left, right, and nipple edges of the image receptor and does not extend beyond the image receptor adjacent to the chest wall by more than 2 percent of the SID. The sum of the collimated light field edges shall not differ from the sum of the respective edges of the x-ray field along either the length or the width of the visually defined field by more than 2 percent of the SID.

(6) Average glandular tissue dose. The average glandular tissue dose for one craniocaudal view of a 4.5 centimeter compressed breast with 50 percent adipose/50 percent glandular tissue shall not exceed the following values:

(a) One hundred millirads (1 milligray) for film/screen without grid.

(b) Three hundred millirads (3 milligray) for film/screen with grid.

(c) Four hundred millirads (4 milligray) for Xeroradiographic systems.

(7) The film processor shall be optimized for the specific mammography film used by the facility. Its performance shall be checked for consistency of speed, contrast, and base plus fog prior to processing patient films and after being idle more than 6 hours.

(a) These performance checks shall be plotted and compared to established limits. If these limits are exceeded, documented corrective actions including an image quality check as specified in subsection (8), below, are required.

(b) Corrective action shall be taken when:

1. Optical density deviates by more than 0.15 from established operating levels for readings of mid-density and density difference on the sensitometric control charts.

2. Base plus fog exceeds the established operating level by more than 0.03 optical density.

(c) These records for processor optimization, performance, image quality checks and documented corrective actions shall be maintained for inspection by the department for at least 1 year.

(8) Mammographic x-ray systems shall be monitored and evaluated using the following standards:

(a) The image quality shall be checked using a standard phantom approved by the U.S. Food and Drug Administration which meets the criteria below at least monthly and whenever service which could affect image quality is performed on the x-ray system or the film processor. The image quality shall be scored on the ability to image fibers, specks, and low density masses. If quality control limits are exceeded, image quality checks also must be performed after any corrective actions have been taken. This standard phantom must be designed to evaluate image quality in the 1.05 to 1.60 optical density range, shall not change more than 0.2 optical density from its previous reading, and must be composed of material that is equivalent to a nominal 4.5 centimeter compressed breast of average density of approximately 50 percent adipose and 50 percent glandular tissue. It shall contain the following objects:

1. Nylon fibers with thicknesses of 1.56 millimeters, 1.12 millimeters, 0.89 millimeters, 0.75 millimeters, 0.54 millimeters, and 0.40 millimeters.

2. Aluminum oxide specks with diameters of 0.54 millimeters, 0.40 millimeters, 0.32 millimeters, 0.24 millimeters, and 0.16 millimeters.

3. Phenolic plastic spherical masses with thicknesses of 2.00 millimeters, 1.00 millimeters, 0.75 millimeters, 0.50 millimeters, and 0.25 millimeters.

(b) Phantom checks which indicate a decrease in image quality shall require immediate investigation of possible corrective actions.

(c) The minimum acceptable image quality of a standard phantom described in (8)(a), above, shall demonstrate the ability to image at least 1.56 millimeter, 1.12 millimeter, 0.89 millimeter, and 0.75 millimeter fibers; 0.54 millimeter, 0.40 millimeter, and 0.32 millimeter specks; and 2.00 millimeter, 1.00 millimeter, and 0.75 millimeter spherical masses. Mammographic examinations shall not be performed on systems which do not meet the minimum image quality standard.

(d) The registrant must document in the annual review required in subsection (1), above, that the following equipment quality control items were performed under the direction and approval of the medical physicist when the equipment or components were initially installed or replaced and were performed thereafter at least as often as the frequency specified in paragraph (8)(e), below. When the results of performed tests do not meet established limits, corrective action must be taken and documented. The equipment quality control items which must be monitored are:

1. Processor performance through sensitometric-densitometric means, before processing patient films and as specified in subsection (7), above.

2. Darkroom cleaning, daily.

3. Screen cleaning, weekly.

4. Image quality, monthly and as specified in paragraphs (8)(a), (b) and (c), above.

5. Equipment observation check, monthly.

6. Analysis of fixer retention in film, quarterly.

7. Compression device performance, semiannually.

8. Screen film contact and screen artifact detection, semiannually.

9. Uniformity of screen speed, annually.

10. Beam limiting device alignment, annually.

11. Accuracy of kVp, annually.

12. Output reproducibility and linearity, annually.

13. Automatic exposure control reproducibility, kVp response and phantom thickness response, annually.

14. Half-value layer, annually.

15. Average glandular tissue dose, annually.

16. Focal spot size, annually.

17. Analysis of clinical images repeated or rejected, quarterly. Corrective action shall be taken and documented if the retake rate of the facility exceeds 5 percent.

18. Viewbox uniformity and integrity of devices used to block extraneous light, semiannually. A means shall be provided to block extraneous light from the viewer’s eye when the illuminated surface of the viewbox is larger than the film size or area of clinical interest.

19. Darkroom integrity, semiannually. Darkroom fog shall not exceed 0.05 optical density when sensitized film is exposed to darkroom conditions with the safelight on for 2 minutes.

(e) Mammography system performance must be evaluated regularly. The registrant must document the evaluation of the equipment quality control tests in the annual review specified in subsection (1), above. Those components and parameters of the equipment quality control program tested for performance daily, weekly, monthly or quarterly shall be evaluated quarterly. The annual evaluation by the medical physicist must include a summary of the quarterly evaluations and the following:

1. Unit assembly.

2. Collimation assessment.

3. Focal spot size measurement.

4. Accuracy and reproducibility of the kVp.

5. Beam quality assessment.

6. Automatic exposure control system performance.

7. Uniformity of screen speed.

8. Breast entrance exposure and average glandular tissue dose.

9. Image quality.

10. Artifacts.

(f) The registrant shall document the qualifications and training of the personnel responsible for each part of the mammography quality assurance program, including the clinical image review, the establishment, monitoring, and evaluation of the equipment quality control program, and the annual review of the quality assurance program effectiveness.

(9) All image receptors shall be clearly marked to indicate on the film which receptor was used on any given examination to facilitate the detection and removal of artifacts.

(10) Xerox mammography systems shall be exempt from the requirements of paragraphs (2)(e), (2)(f), (7), (8)(d)1., 2., 3., 6., 8., 9., 13., 18., 19., (8)(e)6., and 7.

(11) Xerox mammography systems which exceed an average glandular dose for one craniocaudal view of a 4.5 centimeter compressed breast with a 50/50 percent ratio of glandular/fat tissue of 400 mrads (4 mGy) shall have the exposure techniques, processing, and image quality of the system investigated by a medical physicist, as specified in subsection (12), below.

(12) The following requirements apply to personnel involved in any aspect of mammography, including the production, processing, and interpretation of mammograms and related quality assurance activities.

(a) Interpreting physicians shall meet the following requirements:

1. Licensed to practice medicine in the State of Florida, as specified in Chapters 458 and 459, F.S.

2.a. Certified by a certifying body approved by the U.S. Food and Drug Administration; or

b.(I) Have 2 months of documented full-time training in the interpretation of mammograms, including instruction in radiation physics, radiation effects, and radiation protection; and

(II) Have 40 hours of documented continuing medical education in mammography. Time spent in residency specifically devoted to mammography is acceptable if documented in writing by the physician.

3.a. Have read and interpreted mammograms from the examinations of at least 240 patients in the last 6 months; or

b. Have read and interpreted mammograms as specified above under the direct supervision of a fully qualified interpreting physician.

4.a. Read and interpret mammograms from the examinations of an average of at least 40 patients per month over 24 months; and

b. Teach or complete an average of at least five continuing medical education credits in mammography per year.

(b) Radiologic technologists shall meet the following requirements:

1. Certified as a general radiographer in the State of Florida as specified in Chapter 64E-3, F.A.C.

2. Obtain training specific to mammography, either through a training curriculum or special mammography course.

3. Accumulate an average of 5 continuing education hours in mammography per year.

(c)1. Prior to April 28, 1999, a medical physicist qualified to conduct surveys of mammography facilities and provide oversight of the facility quality assurance program shall meet the criteria specified in a. and b. and c., below:

a. Licensed in Florida as a medical physicist as specified in Chapter 483, F.S.; and

b.(I) Holds a Master of Science, Master of Arts, or a higher degree in an appropriate field from an accredited institution. Appropriate fields include physics, applied physics, radiological physics, biophysics, health physics, engineering, and public health when the Bachelor’s degree is in a physical science; and

(II) Has had training in biological sciences; and

(III) Has had at least 1 year of training in medical physics in the area of diagnostic radiological physics; and

(IV) Has had at least 2 years of experience conducting mammography equipment performance evaluations.

c. Has received or taught at least an average of 5 hours of documented continuing education related to mammography per year.

2. After April 28, 1999, the medical physicist must meet the criteria specified in 1.a. and 1.b.(I), above, and the qualifications and experience specified in 21 CFR 900.12(a) (3) (i), (iii), and (iv), which is herein incorporated by reference and which is available from the department.

(13) Documentation, records and surveys. Each facility shall maintain records, policies, procedures and documentation to demonstrate compliance with these requirements, including corrective actions taken.

(a) Clinical images. Each facility shall establish and maintain a clinical image quality control program, including:

1. Monitoring of mammograms repeated because of poor image quality; and

2. Maintaining records, analysis of results, and a description of any remedial action taken as a result of this monitoring.

(b) Clinical image interpretation. To ensure that quality clinical images are produced routinely at the facility, each facility shall submit clinical images to the department for review as required by the department. Each facility also will establish a system to review outcome data from all mammography performed, including follow-up on the disposition of positive mammograms and correlation of surgical biopsy results with mammogram reports.

(c) Surveys. A medical physicist who meets the qualifications specified in subsection (12), above, and who establishes, monitors, evaluates, and directs the equipment quality control program must perform an on-site survey of the facility to assure that it meets quality control and equipment standards. These surveys shall be performed at least annually and shall be available for inspection by the department. Each survey report shall be retained by the facility until the next annual survey is completed satisfactorily.

(d) Medical records.

1. Each facility shall maintain mammograms and associated records in a permanent medical record of the patient as follows:

a. For at least 5 years, or, if no additional mammograms of the patient are performed at the facility, for at least 10 years; or

b. Until the records are transferred as requested by the patient to a medical institution, to a physician of the patient, or to the patient.

2. Each facility shall prepare a written report of the results of each mammography examination. This report shall be completed as soon as reasonably possible and shall:

a. Be signed by the interpreting physician; and

b. Be provided to the patient’s physician or to the patient if the patient’s physician is not available or if the patient does not have a physician. If this report is sent to the patient, it shall include a summary written in language easily understood by a lay person. A copy of the report shall be maintained in the patient’s medical record.

(14) In addition to the above requirements, effective October 1, 1994, no facility can conduct mammography procedures unless the facility also obtains a certificate issued by the U.S. Food and Drug Administration as described in Public Law 102-539, the Mammography Quality Standards Act of 1992.
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