	CR Mammography: Produces digital images at lower cost than FFDM, but clinical efficacy remains unproven 
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	Precluding the need for an expensive dedicated digital mammography unit, computed radiography (CR) mammography could soon replace full-field digital mammography (FFDM) as the chosen technology for digital mammograms in hospitals. However, hospitals may be reluctant to invest in this new modality until more studies demonstrate the technology’s diagnostic accuracy relative to current mammography systems (Advisory Board analysis, 2006; Harvey, Radiology Today, 5/2/05).

Using a special cassette that contains a phosphor screen, the CR system captures images from the gantry of an analog film acquisition unit. A separate, CR-specific image processor interprets the phosphor crystal image through photo-stimulated luminescence, a process that converts light intensity into a corresponding digital value. The system produces images that are ready for interpretation in about half the time taken by analog units. Currently, Fuji’s Computed Radiography for Mammography (FCRm) system—offered with single-plate or multi-plate readers—is the only available CR mammography platform on the market. 




	Technology’s compatibility, versatility lower cost of transition to digital imaging 


	Unlike FFDM, CR mammography’s compatibility with analog mammography units allows hospitals to convert to digital imaging without purchasing an entirely new system or modifying analog room capabilities. CR technology can be retrofitted to existing film-screen acquisition units by switching to CR-specific image detectors and cassettes. Potentially undercutting FFDM conversion costs by more than $100,000, the CR upgrade—at $195,000 to $395,000—is a cost-effective option for facilities looking to convert to digital imaging. An additional cost-saving advantage is the platform’s ability to serve as a multi-purpose imaging modality, which offers hospitals the flexibility of performing mammograms and general radiography imaging with a single unit. The technology could particularly benefit lower-volume facilities that would otherwise be unable to gain enough patient volume to justify investing in FFDM; these facilities can offset CR upgrade costs by increasing general digital imaging throughput (Advisory Board analysis, 2006; Radiology Today, 5/2/05; Fuji release, 7/11/06). 




	System halves processing time 


	In addition to providing a cost-effective digital alternative to analog mammography, CR mammography could boost throughput capacity by reducing image processing time. CR mammography’s speed could increase imaging throughput by 25% to 50%—resulting in a capacity increase that could accommodate existing patient demand and future volume growth at most facilities. While FFDM can similarly accommodate growing capacities, the high cost of installing a new FFDM system may outweigh the throughput advantages for smaller, low-volume facilities because they will be unable to accumulate sufficient patient volume to offset the costs (Advisory Board analysis, 2006; Radiology Today, 5/2/05). 
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	Clinical evidence supporting CR mammography remains scant 


	Enthusiasm about CR mammography is tempered by the lack of clinical trial data supporting its efficacy; however, FCRm was used, along with other digital modalities, in the Digital Mammographic Imaging Screening Trial (DMIST), which found that digital mammography outperforms analog mammography in select groups of high-risk patients. For the study, researchers sponsored by the American College of Radiology Imaging Network and the National Cancer Institute performed digital and screen-film mammograms on 49,528 asymptomatic women at 33 sites in the United States and Canada. Two radiologists independently interpreted the images, and breast-cancer status was determined with a biopsy 15 months after study entry or with a follow-up mammogram 10 months after study entry. Researchers concluded that although the overall diagnostic accuracy of digital and film mammography is similar (p = 0.18), digital imaging is more accurate in women younger than 50 years (p = 0.002), women with radiographically dense breasts (p = 0.003), and pre-menopausal or perimenopausal women (p = 0.002). FCRm was used in more than 20% of DMIST’s screening exams, and the results helped the platform receive FDA approval and gain clinical momentum. However, because study authors did not directly compare the diagnostic value of the five digital modalities used in DMIST to screen for breast cancer, the exact clinical utility of CR mammography remains unresolved (Pisano et al., NEJM, 10/27/05). 

A smaller study published in the June issue of European Radiology directly compares a CR mammography system manufactured by Agfa with film-screen mammography and finds the two equivalent in almost all aspects of image quality. Researchers screened 100 patients (98 women, two men) using both modalities, and six radiologists assessed image quality according to overall diagnostic value and 10 secondary variables. Researchers concluded that CR mammography demonstrated non-inferiority to film-screen mammography for all features of image quality except overall noise impression (p < 0.001) and micro- calcification detailing (p < 0.001) (Van Ongeval et al., European Radiology, June 2006).

Meanwhile, the integration of computer aided detection (CAD) software, such as iCAD and R2, could improve CR mammography’s ability to detect breast cancer. CAD, which uses advanced software algorithms to evaluate mammography data, identifies suspicious lesions and can detect up to 72% of cancers missed by physician over-reads during FFDM. Given the similarity between images produced by FFDM and CR mammography, CAD integration could likewise enhance breast cancer detection and diagnosis in patients undergoing CR mammography (Advisory Board analysis, 2006). 




	Reimbursement expected to match FFDM; FDA approval of other CR mammography devices anticipated 


	Fuji expects FCRm to be reimbursed at the same rate as FFDM because it was approved under the same HCPCS code; however, the company has not yet made reimbursement requests. If FCRm secures the same rates as FFDM, it would receive nearly twice the reimbursement provided for analog mammograms (under 2006 Physician Fee Schedule rates). And, given the significantly lower capital costs of CR mammography compared with FFDM, similar reimbursement rates for the two modalities could make CR mammography even more lucrative for hospitals (Advisory Board analysis, 2006; Federal Register, 11/2/05).

FCRm has been installed in 10 facilities since receiving FDA approval in July, and other platforms are poised to enter the market. Kodak’s DirectView and Konica Minolta’s Regius PureView CR mammography systems have already begun the FDA pre-market approval process, and Siemens, Agfa, and Philips are also considering entering the U.S. market. Hospitals stand to gain from this increase in competition because the overall cost of digital imaging, including FFDM, will decrease as more platforms become available. 


