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INTRODUCTION
The sensitivity of screening mammography is affected by the presence 
of dense breast tissue (1-3). Some studies indicate that dense breast 
tissue affects breast cancer risk (4, 5). Hand-held breast ultrasound as a 
supplemental test to screening mammography in women with dense breast 
tissue has a reported incremental cancer detection rate of about 2–4/1,000 
examined women (6-18). Several states in the US have enacted legislation 
requiring all women with dense breasts on mammography to be informed 
of their breast tissue density and that supplemental screening tests, such 
as breast ultrasound, should be discussed with them by their providers (19). 
This would entail supplemental screening of more than 40% of women over 
40 years of age (20). Our purpose was to retrospectively assess the results 
of an initial round of supplemental screening with hand-held bilateral breast 
ultrasound performed following a negative bilateral screening mammogram in 
asymptomatic women with dense breast tissue and to at high of breast cancer 
(21).

METHODS
A retrospective, HIPAA-compliant, IRB-approved study was performed at 
a single academic tertiary breast center. Informed consent was waived. A 
systematic review of the center’s database was performed. All asymptomatic 
women not at high risk for breast cancer who, on screening bilateral 
mammogram performed from July 1, 2010 through June 30, 2012 were found 
to have heterogeneously dense or extremely dense breast tissue and who 
received a mammographic final assessment BI-RADS category 1 or BI-RADS 
category 2 and whether they were recommended and obtained a subsequent 
adjunct screening breast ultrasound. Hand-held screening breast ultrasound 
was performed initially by a technologist and then by a radiologist. Results 
of the breast ultrasound and any procedures recommended based on the 
ultrasound were retrieved. Chi-square and t-test were used and statistical 
significance considered at p<0.05.

RESULTS
A total of 394 women underwent screening ultrasound. BI-RADS category 3 
was assigned to 50 women (12.9 %) and 26 women (6.6 %) received BIRADS 
category 4. The differences found in some of the risk factors between groups 
(based on whether supplemental screening ultrasound was offered or not and 
based on whether ultrasound was performed or not) result in a mixed risk 
profile, with lower risk of breast cancer in those women in which the paragraph 
offering supplemental screening was added to their report (younger and less 
time of exposure to endogenous estrogens), and higher risk in those who 
came for the supplemental exam (more prevalent use of hormones). A total of 
26 biopsies/aspirations were performed. The most common finding for which 
biopsy was recommend was solid mass (88.5%) with average size of 0.9 cm 
(0.5-1.7 cm). No carcinoma was found. The most frequent pathology result was 
fibroadenoma (60.8%).

DISCUSSION
Our study includes only asymptomatic women with dense breast tissue who 
are not at high risk for breast cancer, which represent the majority of women 
with dense breast tissue who undergo screening mammography for breast 
cancer. Some prior studies have only included women at high risk of breast 
cancer, while others have included symptomatic women and unilateral breast 
ultrasound obtained in women with known mammographic abnormalities in the 
contralateral breast or even in a different quadrant of the ipsilateral breast (6-
18). Prior studies show differences in the qualification of the ultrasound exam 
performers, with some performed only by the radiologist only, some only by 
the technologist only, and some by both (6-18). Performing the supplemental 
hand-held screening breast ultrasound consecutively by two performers; first 
by a technologist and then by the interpreting radiologist, as in our study, likely 
serves to elucidate most mammographically occult findings, however it is time 
consuming and represents a burden on resources rendering this approach not 
feasible in clinical practice. An important methodological similarity between our 
study and some of the prior studies is using the biopsy results and the results 
of a one year follow-up as reference standard to access for false negative 
results, including the occurrence of interval cancers (10-13). Participants in our 
study were slightly younger (mean age of 47.3 years) as compared to those in 
other studies with a mean age of participants ranging from 51.2 to 55.2 years 
(10, 12, 16-18). Similarities to the results of previous studies include a similar 
proportion of BI-RADS categories 1, 2, and 3; a similar biopsy rate, and the 
fact that benign results in general and fibroadenoma and stromal fibrosis in 
particular accounted for most pathology findings (6, 9). Also similar to prior 
studies is the small size of the ultrasound findings for which further evaluation 
with biopsy was recommended (6-18). Our relatively small sample size is most 
likely responsible for the fact that no carcinoma was found. Of all prior studies 
only one study has a population size smaller than ours. However, unlike our 
study, that study included participants with a personal history of breast cancer 
which may have accounted for the additional breast carcinomas found with 
supplemental ultrasound. (13).

Ultrasound BI-RADS  
Assessment Category

At initial screening 
bilateral breast 

ultrasound

At 1st short-term 
follow-up at 6 months 

for BI-RADS 3

At 2nd short-term 
follow-up at 12 months 

for BI-RADS 3 
(n=394) (n=50) (n=36)

1 37 (9.5 %) 0 0
2 286 (72.6 %) 10 (17.6 %) 11 (55.5)
3 50 (12.9 %) 36 (70.5 %) 23 (30.5 %)
4 19 (4.8 %) 4 (9.8 %) 1 (2.7 %)
5 0 0 0

Loss to follow-up N/a 1 of 50 (1.9 %) 1 of 36 (2.7 %)
1 n/a Not applicable 
Table 3. BI-RADS category at initial round of supplemental screening breast ultrasound and at 
recommended subsequent short-term follow-ups.

US 
BIRADS

Ultrasound 
finding 

Size 
(cm) Shape Margins 

Internal
echogenicity 

Orientation 
Posterior 
acoustic 
features 

Biopsy results 

3 * Mass 0.7 Oval Circumscribed Hypoechoic Parallel None Fibroadenoma 
3 * Mass 1.4 Oval Circumscribed Hypoechoic Parallel None Fibroadenoma 
4A Mass 0.9 Oval Circumscribed Hypoechoic Parallel None Fibroadenoma 
4A Mass 0.9 Oval Circumscribed Hypoechoic Parallel None Fibroadenoma 
4A Septated cyst Fibrocystic changes 
4A Mass 0.9 Oval Lobulated Hypoechoic Parallel None Fibroadenoma 
4A Mass 1.0 Oval Circumscribed Hypoechoic Parallel Shadowing Fibroadenoma 
4A Mass 0.7 Oval Circumscribed Hypoechoic Parallel None Fibroadenoma 
4A Complicated 

cyst Fluid not suspicious  

4A Complicated 
cyst Fluid not suspicious

4A Mass 1.2 Lobulated Lobulated Hypoechoic Parallel None Fibroadenoma 
4A Mass 1.0 Oval Circumscribed Hypoechoic Parallel None Fibroadenoma 
4A Mass 1.0 Lobulated Microcysts Mixed Parallel None Apocrine microcysts 
4A Mass 1.0 Oval Circumscribed Hypoechoic Parallel None Fibroadenoma 
4B Mass 0.6 Irregular Angular Hypoechoic Parallel None No evidence of carcinoma
4B Mass 1.1 Irregular Angular Hypoechoic Parallel None Fibroadenoma 
4B Mass 1.0 Irregular Angular Hypoechoic Parallel None Fibrocystic changes 
4B Mass 1.0 Irregular Indistinct Hypoechoic Parallel None Fibroadenoma 
4C Mass 1.7 Irregular Angular Hypoechoic Parallel Shadowing Stromal fibrosis 
4C Architectural 

distortion 0.7 Irregular Irregular Hypoechoic Not parallel Shadowing Stromal fibrosis 
4C Mass 0.5 Irregular Irregular Hypoechoic Not parallel Shadowing Stromal fibrosis 

Recommended/performed at 6 month follow-up
4A Mass 1.2 Oval Circumscribed Hypoechoic Parallel None Fibroadenoma 
4A Mass 1.0 Oval Circumscribed Hypoechoic Parallel None Stromal fibrosis 
4A Mass 1.6 Oval Circumscribed Hypoechoic Parallel None Fibroadenoma 
4B Mass 0.8 Round Microlobulated Hypoechoic Not parallel Shadowing Stromal fibrosis 

Recommended/performed at 12 month follow-up
4B Mass 0.9 Oval Microlobulated Hypoechoic Parallel None Adenosis

 Table 2. False positive results by ultrasound BI-RADS category, descriptors and biopsy results.

Variable
Screening breast 

ultrasound 
offered (n=626)

Screening  
breast 

ultrasound not 
offered (n=584)

p

Screening  
breast 

ultrasound 
obtained 
n=394)

Screening  
breast 

ultrasound not 
obtained 
(n=232)

p

Age 48.1 ± 9.2 51.9 ± 9.5  <0.0001 47.3±9.2 years 49.4±9.4 years 0.006
Race 0.611 0.113
   AA 116 (18.5%) 123 (21.0%) 57 (14.4%) 33 (13.7%)

   Hispanic 200 (31.9%) 188 (32.2%) 133 (33.7%) 78 (33.6%)
   White n-H 216 (34.5%) 184 (31.5%) 150 (38.0%) 87 (37.5%)

   Other  94 (15.0%) 89 (15.2%) 54 (13.7%) 34 (14.6%)
Family history of breast 

cancer
108 (17.2 %) 84 (14.3 %) 0.172 76 (19.6%) 32 (13.6%) 0.079

Age at menarche 12.9 ± 1.6 12.7 ± 1.7 0.783 12.9 ± 1.7 12.8 ± 1.8 0.487
Hormone use 119 (19.0%) 77 (13.1%) 0.006 80 (20.6%) 39 (16.6%) 0.282

Parous 242 (38.6%) 198 (33.9%) 0.086 191 (48.4%) 102 (43.9%) 0.509
Age at first child 34.2±3.5 33.7±3.8 0.269 34.1±3.2 34.3±3.9 0.699

History of breast 
biopsy

163 (26.0%) 146 (25.0%) 0.679 67 (17.0%) 35 (15.1%) 0.593

History of high risk 
breast lesion 

11(1.8%) 6 (1.1%) 0.281 10 (2.5%) 5 (2.1%) 0.768

Post-menopausal 338 (54.0%) 329 (56.3%) 0.413 206 (52.2%) 132 (56.8%) 0.264
Age at menopause 46.6±6.2 47.6±5.4 0.002 46.6±6.2 46.5±6.1 0.844

CONCLUSION
Our results support the reported occurrence of a relatively high number of 
false positives at supplemental screening with breast ultrasound following 
a negative screening mammogram in asymptomatic women with dense 
breast tissue not at high risk for breast cancer. This should be taken into 
consideration when planning to establish this type of supplemental screening 
for all women with dense breast tissue.
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Assessed 
for eligibility 

(n=2469) Excluded (n=1259)

Not meeting inclusion 
criteria (n=1259)

Eligible 
(n=1210)

No 
(n=584)

Paragraph offering 
supplemental ultrasound 
included in mammogram 
results letter to referring 

physician.

Yes 
(n=626)

Returned for 
supplemental 
ultrasound

No 
(n=232)

Yes 
(n=394)

BI-RADS 1 (n=37)

BI-RADS 2 (n=386)

BI-RADS 3 (n=50)

BI-RADS 4 (n=19)

BI-RADS 5 (n=0) Figure 1. Study Flow Diagram.

Table 1. Demographics and breast cancer risk factors.


