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Digital mammography: 
opportunities and limitations 
Muttarak M 

Breast cancer is the most common malignancy among 

women in developed countries, and the second or third 

most common malignancy among women in developing 

countries.(1) Mammography is the most reliable imaging 

method used to detect early breast carcinoma. Screen - 

film mammography (SFM) has been shown in multiple 

randomised controlled trials to reduce the mortality rate 

of breast cancer by as much as 30%.(2) However, SFM 

remains an imperfect tool because the sensitivity of most 

mammography reports is in the 68%-92% range.0) Cancer 

occurring in a dense breast is difficult to detect because of 

the insufficient difference in contrast between normal and 

malignant breast tissue. The sensitivity of mammography 

is inversely proportional to breast density. SFM's main 

limitation lies in the image acquisition. The image 

obtained from SFM cannot be corrected if it is captured 

with over- or under -exposure. Repeat examination may 

then be required, resulting in increased expenditure and 

radiation dose to patients. Other limitations of SFM 

include space for film storage, loss and misplacement 

of films, and image degradation. Digital mammography 

(DM) was developed to overcome the limitations of 

SFM. Thus far, the advantages of DM reported include 

advanced applications, such as computer -aided detection 

and diagnosis (CAD), contrast -enhanced mammography, 

tomosynthesis, and telemammography, although the value 

of these new techniques in clinical practice has yet to be 

ascertained. (4) 

DM was first approved by the USA Food and Drug 

Administration (FDA) for clinical use in January 2000. 

However, studies comparing the clinical advantage of 

DM over SFM are still ongoing. Lewin et al concluded 

that there is no significant difference in cancer detection 

between SFM and DM, but DM showed a lower recall 

rate.(s) In 2005, Pisano et al compared SFM with DM 

in 42,760 women screened at 33 centres in the USA 

and Canada. They concluded that the overall diagnostic 

accuracy of DM and SFM for screening breast cancer 

is similar, but DM is more accurate in women younger 

than 50 years of age, women with radiologically dense 

breasts, and premenopausal or perimenopausal women.(6) 

The clinical use of DM for diagnostic mammography 

remains problematic. The studies to date do not support 

the advantage of DM over SFM when used for diagnostic 

mammography. (7,8) 

DM images can be interpreted from either hard or soft 

copies. Hard copy interpretation allows relatively easy 

comparison of current digital with previously -obtained 

analogue images. However, image manipulation cannot 

be done on hard copies. Although soft copy interpretation 

allows radiologists to manipulate images in any way 

that they want, it is more difficult to make comparisons 

with analogue images. However, Pisano et al found no 

significant difference in time taken for interpretation 

between hard and soft copy displays.'9' DM can be either 

a computed radiography digital (CR) system or a direct 

radiography (DR) system. The advantages of the CR 

system are that it is cheaper than DR and a pre-existing 

analogue mammographical unit can be converted to a 

digital unit. The main obstacle to the widespread use of 

DR is its high cost. 

Do we have to convert to DM? For an appropriate 

pace of conversion, we have to consider the existing 

equipment, infrastructure, patient capacity, and work flow. 

For example, if the existing SFM is old, converting to 

CR is not logical. Replacing it with DR might be a better 

choice. On the other hand, if the existing SFM is new and 

still has years of functionality left, a CR conversion is 

more reasonable. In this issue of the Singapore Medical 

Journal, Ranganathan et al presented their experience on 

conversion of SFM to DM in Malaysia. Their conversion 

was done progressively, from CR mammography to DR 

mammography.i10> A progressive conversion provides 

technologists and radiologists time to gradually adjust 

to the new technology. Their patient throughput was 

increased as a result. There were less reject and repeat 

films in DM. However, they only performed 200 DR 

mamammographies and no clinical benefit was noted. 

Taken into consideration that breast cancer is the 

most common cancer among women worldwide, an 

effective and efficient imaging method is of paramount 

importance. SFM is a well -established imaging method 

for the early detection of breast cancer. However, it 

has inherent limitations in the detection of lesions in 

dense breasts. DM represents a new technology in the 

detection of breast cancer. Its advantage over SFM 

include image acquisition, display, storage, and advance 

applications such as CAD, contrast -enhanced mammo- 

graphy, tomosynthesis, and telemammography. However, 

DM has not yet received widespread implementation, 

because of its high cost and lack of strong proof of its 

clinical benefit. 
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