
E16. Update on diagnostic imaging: the role of digital mammography 

Marco Rosselli Del Turco’, Rita Bonardi2, Barbara Lazzari2 

‘Centro per lo Studio e la Prevenzione Oncologica (CSPO), 
2U.0. Fisica Sanitaria - Azienda Ospedaliera Careggi, Firenze, Italy 

Imaging technology for breast cancer detection and 
diagnosis has changed rapidly over the last 30 years. 
Among the newer imaging techniques for early detection 
of breast cancer, Digital Mammography (DM) is expected 
to have a major impact on the quality and organisation of 
breast diagnostic and screening units. 

The principal theoretical advantage of DM comes 
from decoupling the image display from the image 
receptor. This permits the digital image to be captured, 
stored electronically, and then manipulated, analysed, and 
displayed allowing each step to be optimised. Many 
physical measurements have shown that DM performs 
better in the visualisation of very low contrast details and 
at least equally well for high contrast details, even when 
details smaller then the pixel size are presented [I]. 

Two major trials have been carried out, mainly in 
screening populations, in the United States of Amer- 
ica (USA) - University of Colorado and of Mas- 
sachusetts [2] - and in Europe - the Oslo Trial [3] - 
with the aim of evaluating the performance of Full Field 
Digital Mammography (FFDM) with soft copy reading 
compared with conventional screen-film mammography 
(SFM). These trials showed that FFDM with soft-copy 
reading compared with SFM have comparable detection 
rates in population-based screening. 

We have evaluated the diagnostic accuracy of con- 
ventional film-screen (FSM) and DM (Fuji Computed 
Radiography 5000 MA System: FCR) in the assessment 
of 100 breast lesions consecutively detected in the 
Florence screening programme, with a low expected 
positive predictive value. 

Physical measurements showed overall a better perfor- 
mance for FCR in comparison to FSM (Fig. l), whilst 
receiver operating curve (ROC) analysis did not show 
significant differences in the radiologist’s performance 
on FSM, digital Hard Copy or Soft Copy (Fig. 2). 
We concluded that FCR may be safely introduced in 
the routine screening practice for the assessment of 
screen-detected lesions, after an adequate training of 
radiologists at the workstation. On the other hand, we 
know that the performance of radiologists currently 
involved in mammography reporting is far from op- 
timal when measured with proficiency tests [4]. In 
our experience, single-reading together with Computer- 
Aided Detection (CAD) was as effective as conven- 

tional double reading and its current use in screening 
with a dedicated digital system could compensate for 
the lack of skilled radiologists [5,6]. An adequate 
evaluation of the use of CAD in a large prospec- 
tive study in a screening population is needed in 
order to estimate the potential improvement of ra- 
diological performance. Furthermore, in asymptomatic 
women, the role of ultrasounds in radiologically-dense 
breasts and of contrast-enhanced magnetic resonance 
(CE-MR) in young women at high risk is now under 
study. 
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Fig. 1. Contrast/detail curves for conventional screen-film mammogra- 
phy (SFM), Fuji 5000 MA Computed Radiography (CR) Hard Copies 
and Soft Copies. 

Fig. 2. Receiver operating curve (ROC) analysis for conventional SFM, 
Fuji 5000 MA Computed Radiography Hard Copies and Soft Copies. 
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In symptomatic patients, CE-MR and Scintimammog- 
raphy may be useful in selected cases as complementary 
tools to improve the accuracy of clinical examination, 
mammography and ultrasounds. New techniques such as 
contrast-enhanced ultrasonography, 3-dimensional (3D) 
ultrasonography and 3D-Mammography, new thermogra- 
phy applications or electrical impedance scanning are all 
experimental and do not have any clinical application at 
this stage. 
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