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Background
The interpretation of conventional 2-dimensional 

mammography is a challenging task due to low sensi-
tivity and low positive predictive value, especially in the 
dense breast.1 Superimposition of normal breast struc-
tures can simulate an abnormality and obscure true 
lesions. Approved by the FDA in February 2011, breast 
tomosynthesis is a 3-dimensional imaging method 
that can reduce or eliminate tissue overlap. In combi-
nation with the standard 2-dimensional mammogram, 
multiple low dose images of a stationary compressed 
breast are acquired at multiple angles during a short 
scan sequence. The images are then reconstructed 
into a series of 1-mm high-resolution slices that can be  
displayed individually or in a ciné format.

The expected benefits from this technique include 
reduced screening recalls due to tissue superimposi-
tion, improved cancer detection and lesion charac-
terization, a decrease in overall patient dose since 
multiple conventional problem solving exposures may 
no longer be necessary, and more precise localization 
of diagnosed lesions.

Patient Information
A 60-year-old female presents for a routine 

screening mammogram. There is significant family 
history of breast cancer (mother and sister).

Imaging Findings
A 2-dimensional mammogram showed an asym-

metry in the anterior third of the superior left breast. 
At callback, breast tomosynthesis demonstrates the 
asymmetry to represent normal superimposed tis-
sue, however, the dataset reveals distortion in the 
inferior lateral breast that was not apparent on the 
initial screening study. Ultrasound confirms there is 
an irregular 1.1-cm shadowing mass. An ultrasound-
guided core biopsy confirms the diagnosis of carci-
noma. Postbiopsy magnetic resonance imaging (MRI) 
indicates a solitary breast cancer.

Diagnosis
Clinical Stage1 T1c N0 hormone receptor posi-

tive (ER 90%, PR less than 1%, Her2 negative) invasive 
ductal carcinoma

2-dimensional mammogram. An 
asymmetry is identified in the superior 
breast on the standard LMLO view.

2-dimensional mammogram. The 
standard LCC view shows a dense 
heterogeneous breast pattern.

Breast  tomosynthesis. LMLO and LCC slices from the tomosynthesis dataset 
clearly depict the spiculated lesion (circle).
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A 3-dimensional tomosynthesis 

reveals distortion in the inferior  

lateral breast that was not apparent 

on the initial screening study.

MRI exam. This axial view demonstrates an enhancing 
spiculated mass (arrow) corresponding to the patient’s 
known carcinoma. No additional lesions were seen.

Ultrasound exam. The ultrasound image confirms 
a highly suspicious irregular mass with shadow-
ing (between calipers).

Ultrasound-guided core biopsy. The echogenic 
core needle (arrows) traverses the lesion.

Postbiopsy 2-dimensional mammogram. 
This LMLO view shows the biopsy clip 
placement (arrow). Note that the site of the 
lesion is inferior to the asymmetry, which 
prompted the call back.

Treatment
The original area of concern was cleared as 

superimposition on the tomosynthesis exam. The 
patient is in consultation with her breast surgeon 
and medical oncologist and is scheduled for a 
lumpectomy. 

Discussion
The 2-dimensional screening study in this high-

risk patient failed to image the invasive cancer as it 
was obscured by the patient’s dense breast pattern. In 
fact, the need for additional imaging was prompted 
by normal superimposed breast tissue, which was 
perceived as an abnormality.  

This case illustrates the shortcomings of standard 
mammography and the potential of 3-dimensional 
tomosynthesis to significantly reduce screening  
callback rates and increase our ability to detect early 
cancers.2 The tomosynthesis dataset revealed a 
lesion, which was not apparent on the 2-dimensional 
examination. For this patient, the addition of breast 
tomosynthesis to our imaging protocol led to an ultra-
sound-guided biopsy and an early diagnosis of a soli-
tary invasive cancer.

Conclusion
Tomosynthesis is a newly approved technique, 

which should prove useful in screening and diagnos-
tic mammography. It should especially benefit the esti-
mated 40% of the population with dense breast tissue, 
who often require additional imaging beyond the current 
standard of 4 2-dimensional views.3 In our practice, it is 
offered to all patients, and we anticipate lower callback 
rates and improved detection of small, early cancers. As 
more clinical studies on the use of tomosynthesis are 
published and reimbursement is worked out with insur-
ance providers, we anticipate breast tomosynthesis will 
gain widespread usage in screening mammography. 
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