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Purpose 

In the early detection of breast cancer, accurate identification of microcalcifications is essential. 
Although the advent of 3D-tomosynthesis was advantageous for other mammographic findings, 
its questionable reliability of detecting microcalcifications as compared to full-field digital 
mammography (FFDM) prompted the use of tomosynthesis concurrent with separate 2-D 
imaging for routine screening protocols. A synthesized view in which a 2D image is 
reconstructed from a 3D dataset could potentially negate the need for additional 2D image 
acquisition. Our study assessed the diagnostic values of 3D-tomosynthesis with synthesized 
views in terms of microcalcifications detection.  

Materials and Methods 

All stereotactic biopsies performed four years before (2011-2014) and four years after (2017-
2020) implementation of 3D breast tomosynthesis (without a separate 2D mammogram) were 
retrospectively reviewed. Data from transitioning years of 2015-2016 prior to full 
implementation were excluded. Only those biopsies performed for micro-calcifications were 
analyzed and the results were categorized as benign, high-risk benign, and malignant. Biopsy 
cases missing relevant information were excluded. The overall numbers and percentages of 
biopsies and subcategories were compared before and after implementation of 3D-
tomosynthesis. Proportional comparisons were performed  via MedCalc software including N-1 
Chi-squared tests and 95% confidence interval (CI) calculations. 

Results 

From 2011-2014, prior to the use of 3D-tomosynthesis at our institution, 141685 screening 
exams resulted in 1482 stereotactic biopsies, of which 849 (57.29%) were for calcifications. 
These biopsies yielded 658 benign (75.50%), 99 high-risk benign (11.66%), and 92 malignant 
(10.84%).  

From 2017-2020, after the use of 3D-tomosynthesis, 136824 screening examinations resulted in 
1417 stereotactic biopsies, of which 746 (52.65%) were performed for calcifications. These 
biopsies yielded 509 benign (68.23%), 124 high-risk benign (16.62%), and 113 malignant 
(15.15%).  

There was a 0.05% decrease in biopsy rate for calcifications per total screening (p=0.59, CI = -
0.0002% - 0.112%). A 7.27% decrease in benign biopsy rate was observed (p<0.0001, CI=4.93% 
- 13.65%). The high-risk benign and malignant biopsy rates both increased, with respective 
values of 4.96%  (p=0.0084, CI=1.48% - 8.37%) and 4.31% (p=0.0104, CI = 1.00 - 7.65%).  

Conclusion 



The introduction of 3D tomosynthesis has been widely adopted , but there is a concern 
regarding its accuracy for microcalcifications detection in comparison to FFDM. Our results 
support that 2D synthesized views constructed from 3D datasets not only significantly increase 
the detection of malignant and high risk microcalcifications but also decrease unnecessary false 
positive biopsies. Therefore, the need for separate 2D imaging acquisition could be safely 
eliminated.  

Clinical Relevance Statement. 

In support of recently published articles, our study reinforces the values of synthesized views 
fulfilling the clinical requirements of FFDM with the benefits of decreasing radiation exposure, 
establishing safe transition to solely 3D-tomosynthesis screening, and maintaining if not 
improving the diagnostic utility of detecting microcalcifications.  

 

 


