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BACKGROUND

In the mid-1980’s, the movement toward the use of dedicated mammography equipment provided 
significant improvement in breast cancer detection. However, several studies demonstrated that this 
change was not sufficient to ensure optimal image quality at a low radiation dose. In particular, the 
1985 Nationwide Evaluation of X-ray Trends (Reuter 1987) identified the wide variations in image 
quality and radiation dose, even from dedicated units.

During this time period, the American Cancer Society (ACS) launched its Breast Cancer Awareness 
Screening Campaign. However, there were concerns about the ability of radiology to respond to the 
increased demand for optimal screening examinations that would result from the ACS program. To 
respond to these concerns, the ACS and the American College of Radiology (ACR) established a joint 
committee on mammography screening in 1986. After much discussion, it was decided to use the 
ACR Diagnostic Practice Accreditation Program as a model for the development of a mammography 
accreditation program. However, some constraints were required in order to make the program meet 
the needs of the ACS. This voluntary, peer review program had to be timely and cost effective. It 
was determined that the best way to address these needs would be to conduct the program by mail. 
Finally, by placing emphasis on the educational nature of the program, it would provide an even 
greater opportunity for improving mammographic quality.

The result of this effort was that, almost six years ago, in May 1987, the pilot study for the ACR 
Mammography Accreditation Program (MAP) began, and in August of that year, the first applications 
were received. In November 1987, the first 3-year accreditation certificates were awarded.

GROWTH

Since that time, the program has grown rapidly, from an average of 50 new applications per month in 
1988 to over 350 per month in 1992. It has now leveled off to an average of 150 as we reach 
saturation. Table 1 lists the top ten states in the accreditation program, based upon the number of 
units that have applied from that state. It is apparent from this list that the highest level of activity
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comes from states with legislation, such as Michigan, or with very active ACS Breast Cancer 
Screening Programs, such as California, and other states where accreditation is tied to reimbursement. 
In states where there has been a high degree of media interest, such as New York and Illinois, there 
is a proportional level of participation in the MAP.

It is interesting to note the contrast between the states that are ranked highest by volume and the states 
that are ranked highest in relation to the percentage of total units accredited. For example, California 
is number one by volume, but it is in the bottom third of the states by percentage of units accredited, 
with only 49%.

Table 2 illustrates the distribution of applications for accreditation broken out by type of facility.
Over the course of the past 4 years, 86% of the applications have been from hospitals and private 
radiology offices, with the remaining 14% distributed among the other categories. The College is 
currently modifying the application database to further expand the categories to differentiate between 
such facilities as free-standing breast cancer screening centers and primary care offices.

COMPONENTS AND CRITERIA

The ACR MAP incorporates four phases: the site survey questionnaire, clinical image evaluation, 
dose and phantom image evaluation, and processor quality control (QC). The first phase of the 
process requires submission of detailed information regarding the practice attributes and the 
equipment specifications. The comprehensive site survey questionnaire includes data on practice 
settings, staff qualifications, CME in mammography, technical specifications of equipment, QC 
procedures, quality assurance mechanisms, patient education patient assessment, and follow-up 
mechanisms.

The physicians interpreting mammograms must be board-certified in diagnostic radiology by the 
American Board of Radiology (ABR) or the American Osteopathic Board of Radiology, or have two 
months of training in reading mammograms, with instruction in medical radiation physics, radiation 
effects, and radiation protection. The physician must interpret or review a minimum of 480 
mammograms per year. Furthermore, the physician must also have 40 hours of CME credit, 
specifically in mammography, prior to accreditation, and must participate in at least 15 hours of 
training every 3 years thereafter.

A medical physicist is qualified to practice diagnostic radiological physics in mammography if he/she 
is certified by the ABR in Diagnostic Radiological Physics or Radiological Physics, or is certified by 
another certifying body recognized by the ACR in an equivalent specialty area. However, until 
January 1, 1996, the following alternative interim criteria will also be deemed to qualify an individual 
for the practice of diagnostic radiological physics in mammography. Until January 1, 1996, a 
medical physicist will be considered qualified to practice diagnostic radiological physics in 
mammography if he/she meets all of the criteria below:

• Holds a Master of Science, a 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 physics science.

• Has had training in biological sciences.
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• Has had at least 1 year of training in medical physics in the area of diagnostic radiological 
physics.

• Has had at least 2 years of experience in conducting mammography equipment performance 
evaluations.

In addition to either set of qualifications listed above, any individual practicing diagnostic radiological 
physics in mammography shall have received at least 15 hours of documented continuing medical 
education, specifically in mammography physics, in the last 3-year period.

The radiologic technologists performing the mammographic examination must be either certified by 
the American Registry of Radiologic Technologists (ARRT) or licensed by the state. In addition, the 
technologist must have special training in mammography. The Committee on Mammography 
Accreditation also strongly recommends that all technologists obtain ongoing continuing education in 
mammography.

The program requires that facilities have their equipment calibrated at least annually by a medical 
physicist. A copy of the physicist annual testing and calibration report must be submitted with the 
application and annually during the 3-year interval between accreditations. It is recommended that 
this physicist be certified by the ABR in radiologic physics or diagnostic radiologic physics.

The criterion for equipment requires that the mammography unit be specifically designed for 
mammography, with an appropriate device for compression and a removable grid. Focal spot size 
should be 0.6 mm or less, with 0.3 being the preferred size for film/screen mammography. The 
focal-object distance should be 50 cm or more.

A documented QC program must be in place which follows the procedures and testing frequencies 
described in the ACR Mammography Quality Control Manuals (McLelland et al. 1990). A copy of 
the QC log for one month must be submitted with the application.

The second phase involves a quantitative assessment of image quality and mean glandular breast dose 
through the use of a specially designed breast phantom which simulates a 4.5-cm compressed breast. 
To receive accreditation, the phantom image must demonstrate the four largest fibers, the three largest 
speck groups, and the three largest masses in the RMI-156 mammographic phantom. Each phantom 
image is scored independently by three medical physicists. At the time this phantom exposure is 
made, a dosimeter is placed directly on the phantom to obtain a correlation of dose and image quality. 
The mean glandular dose must be less than 400 mrad for Xerox and 300 mrad for film/screen. Each 
of these criteria has equal weight in the evaluation; thus, failure on one item equals failure to receive 
accreditation.

Clinical image evaluation is assessed in the third phase of the accreditation process. This evaluation 
is carried out by two radiologists involved in active mammographic practice. The facility must 
submit two sets of original patient images: one from normal fatty breasts and one from normal dense 
breasts. Each set of films is analyzed with regard to positioning, compression, exposure level, 
resolution, contrast, noise, exam identification, and artifacts. As part of the educational focus, 
reviewers frequently make suggestions for improving the quality of the clinical images even if the 
images pass the evaluation.
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Finally, the facility must submit one month’s data for the processor QC evaluation. After the initial 
data was assessed from the accreditation program, it became apparent that processor variability has a 
very significant impact on image quality. Therefore, in June 1990, processor QC was added as the 
fourth component in the MAP. These data must reflect monitoring of developer temperature, film 
speed, contrast, and base plus fog for every day that mammographic images are developed. The 
resultant measurements must demonstrate adequate processor QC.

If a given unit meets all of the criteria, accreditation is granted for 3 years. However, to ensure that 
image quality is maintained over the course of the accreditation, each facility is required to submit an 
annual update regarding their status. Included in this update should be any changes in staff or 
equipment as well as copies of their equipment, and processor QC logs for one month and the 
physicists’ annual report. If there are significant changes, additional testing may be required.

Further validation checks have been instituted in the form of on-site visits and random film checks. 
On-site surveys are performed in approximately 24 sites per year across the country. The survey 
team consists of a radiologist who is a clinical image reviewer, a physicist who is a phantom image 
reviewer, and a staff person from ACR headquarters. Random film checks require that the facility 
submit a set of clinical images and a phantom image from a date that we designate, as well as current 
processor QC data.

RESULTS OF THE PROGRAM

Since the program’s inception through March, 10,037 of the estimated 11,000 to 12,000 
mammographic units in the United States have applied for accreditation. Of that number, 7,530 units 
have completed the evaluation process and a total (including initial and re-application) of 6,520 units 
have passed.

On the initial attempt, 5,196 units (69%) passed the accreditation. Of the 2,334 units that initially did 
not meet the criteria, 1,966 have re-applied. After correcting the indicated deficiencies, 1,324 units 
have completed and passed that process. It is interesting to note that, over the course of the 
accreditation program, the initial failure rate has remained constant at between 29% and 32%. Table 
3 reflects the distribution of the failures for the initial evaluation. Remember that processor 
evaluation only became a part of the assessment in June 1990, so it is difficult to assess the real 
impact of processor QC on the failure rate.

As indicated in Table 3, dose has not been a significant cause of failure. Even if the accreditation 
program was to revise its dose criteria to reflect those defined in the current HCFA regulations, the 
overall failure rate would only increase by 1 %. A film/screen non-grid dose limit of 100 mrad would 
cause an additional 25 failures. A dose limit of 300 mrad for film/screen grid would add another 24 
units. Table 4 illustrates the distribution of measured dose broken out by type of image receptor. 
Table 5 takes the category of image receptor and shows the phantom image scores for each test 
object. It is apparent that there is still a wide variability in dose and image quality within these more 
finite groups.

OUTGROWTHS

Additional analysis of the data available in the accreditation program related to specific equipment 
may provide clues to improve image quality, while providing a tighter range of patient dose.
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Although not originally set up as a research project, the accreditation program now has outcome data 
on over 7,500 units providing the most extensive database on mammography currently available in the 
U.S. Through a cooperative agreement with the center for Disease Control (CDC), a major initiative 
is underway to use these data to guide technical advancement in mammographic equipment as well as 
to assess educational needs and opportunities for personnel involved in breast cancer detection. This 
cooperative agreement was established to address activities in mammography QC. Listed below are 
some of the activities being assessed as a part of this agreement:

• Standardized equipment specifications
• Standardized technique factors
• Dedicated processors
• Routine continuous QC programs
• Phantom and clinical image correlation research
• Outcome database
• Professional

The increased focus on early breast cancer detection in the U.S. and the tremendous response to the 
MAP brought attention to other related areas that need to be addressed. In fact, the criteria 
established in the MAP were incorporated into standards for the performance of screening 
mammography that were passed at the September 1990 annual meeting of the ACR Council.

Until recently, there has been a lack of information on how to perform QC testing in mammography. 
In November 1990, the ACR, with support from the ACS, published Mammography Quality Control 
Manuals for the radiologist, the technologist, and the physicist. They were updated and revised in 
August 1992. These manuals provide a step-by-step procedure with indicated frequencies and 
performance criteria. They have ben distributed to all facilities that have participated in the MAP. 
They are also available for purchase and are being used as the basis for the professional educational 
modules being developed through the CDC/ACR cooperative agreement. Effective January 1, 1992, 
compliance with the tests and frequencies described in these manuals will become a criterion of the 
MAP.

Another area of concern has been the lack of standardized terminology and reporting systems in 
mammography. This lack of consistency sometimes makes reports confusing to the referring 
physician and makes data collection difficult. By standardizing these procedures, we can begin to 
collect better national statistics on breast cancer incidence and early detection. The College has a 
committee that has been working on this effort with participation from the National Cancer Institute, 
CDC, Center for Devices and Radiological Health, American College of Surgeons, American Medical 
Association, and American College of Pathologists. This document has just been completed and is 
available for distribution.

CONCLUSION

Despite its voluntary nature, the ACR MAP has participation from almost 90% of all the 
mammography units in the country. The media and women recognize it as a means of obtaining a 
quality mammogram. However, more remains to be done if we are to have a real impact on breast 
cancer detection. The accreditation program, itself, must undergo continuous assessment to ensure 
that it responds to improvements in technology. In fact, ongoing data analysis will provide
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information regarding trends and opportunities to further the quest for quality. Much has been 
accomplished over the past 6 years, but even more remains to be done.
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Table 1 - Top 10 States Applying for Accreditation

State Applied Accredited

California 850 557

New York 589 401

Pennsylvania 533 379

Florida 491 305

Texas 469 249

Ohio 448 300

Michigan 433 309

Illinois 397 271

New Jersey 280 182

Massachusetts 268 208

Table 2 - Application Rate by Type o f Facility

Percent Applications

Hospital 43%

Private Office 33%

Multispeciality Clinic 14%

Mobile Unit 4%

Multiple Settings 1%

Other 5%
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Table 3 - Analysis o f Failures

Cause of Failure

Clinical images 1289

Phantom image 396

Dose 53

Clinical and phantom image 209

Clinical images and dose 29

Clinical images and processor 111

Phantom and processor 16

Phantom and dose 7

All 10

Table 4  - Average Glandular Dose by Type o f Image Receptor

Image Receptor Mean Median Range

Film/screen, non-grid 76 62 12 - 225

File/screen, grid 129 122 15 - 599

Xerox 290 278 56 - 890
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Table 5  - Average Phantom Image Scores by Type o f Image Receptor

Unit and Object Mean Median Range

Film/screen, non-grid

Fibers 4.00 4.0 2.2 - 5.0

Specks 2.95 3.0 2.0 - 4.2

Masses 3.53 3.7 1.3 -4.3

Film/screen, grid

Fibers 4.40 4.3 0.8 - 6.0

Specks 3.34 3.3 2.0 - 5.3

Masses 3.71 3.8 1.0-4.8

Xerox

Fibers 4.59 4.7 3.5 - 5.8

Specks 3.19 3.2 2.0 - 4.8

Masses
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