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the need for something more than mammography
for breast CA screening

• mammography sensitivity lower in patients with dense 
tissues on mammography (as low as 30-48%)

• 17.8 fold higher odds of interval cancers in dense  breasts

• FFDM and CAD help, but not enough

• tomosynthesis may help in heterogeneously dense breast, 
but probably not in homogeneously dense breasts

• MRI approved for high risk women with dense breast - 
ACRIN 6667

• 70-80% of breast carcinomas occur in patients  with no 
known risk factors other than dense breasts - (? US 
“screening”)
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ancillary MRI screening

• expensive

• contrast required

• lower specificity

• therefore, reserved for high risk women with 
dense breast tissue
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US screening
multiple single center studies of hand held US 

roughly 3 per 1000 cancers missed on mammography

• Kaplan

• Kolb x 2

• Buchberger

• Crystal

• Leconte

• Berg

• Benson
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US screening
multicenter prospective study

ACRIN 6666

• 1st year data only so far

• high-risk

• dense-breast

• hand-held

• radiologist only scans

• strictly BIRADS compliant
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US screening
multicenter prospective study

ACRIN 6666 1st year data

• increased CA finds 4.2 /1000

• increased negative biopsies - PPV 8.8%

• increased short interval FU

• 19-20 minutes avg scan time

• too few personnel to do hand-held

• no reimbursement
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US screening
automated scanner - SonoCine

Kelly KM, Dean J et al. Eur Radiol, Sept 2009

• 2003-2007

• multi-center - 8 centers

• BIRADS mamm density 3 or 4

• or family or personal history of breast cancer

• 35 years old or older and asymptomatic

• not greater than 7 cm thick when compressed for mamms

• together with mammography or 6 mos alternating

• 6425 automated whole breast scans in 4419 patients
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US screening
automated scanner - SonoCine

Kelly KM, Dean J et al. Eur Radiol, Sept 2009

• standard high end US front ends

• 7-12 MHz linear array transducers

• 2000-5000 images depending upon breast size 
with avrage of 3000

• 4-7 sweeps or rows per breast

• rows overlap 7 - 10 mm

• reviewed in video mode at 8-10 frames / sec

• simulates real-time hand-held exam - motion 
appears to make lesions easier to detect

• 4-10 minutes to interpret
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Kelly KM, Dean J et al. Eur Radiol, Sept 2009

• increased detection 100%

✦ mammo alone 3.6 / 1000

✦ US plus mammo 7.2 / 1000

• PPV comparable to mammo PPV

✦ mammo PPV = 39%
✦ US PPV = 38.4%

• increased detection 10 mm or smaller invasive CA’s

✦ mammo alone - 7 cases

✦ US plus mammo - 21 cases

AWBU finds small killing cancers
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Kelly KM, Dean J et al. Eur Radiol, Sept 2009

• increased recall rate

✦ mammo alone 4.2%

✦ US plus mammo 9.6%

• 71% of cancers dectected were less than 20 mm

• 19.3% interval cancer rates *****, but 9 of 11 missed 
cancers were visible in retrospect - learning curve

• reserving AWBU for high risk patients would make 
data better 
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• false negative rate

✦ some learning curve

✦ but some fatigue /concentration issues

• 2000-5000 images at 10 fps over 4-10 minutes

✦ hard not to have a lapse in concentration of a few seconds over 
4-10 minutes

✦ even more problematic if doing multiple consecutive cases

• need CAD detection (and diagnosis) with auditory as well as visual 
stimuli

• need robust 3 D, especially coronal images for spiculation and 
architectural distortion
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