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By Dr Ian Grady

Automated Breast ultrasound 
improves breast cancer 
screening outcomes

Breast cancer is the most prevalent 
cancer in women within the Euro-
pean Union.  In 2012, almost 460,000 
women were diagnosed with breast 
cancer and just over 132,000 women 
died from breast cancer. The inci-
dence of breast cancer is higher in 
Europe than it is in any other area of 
the world [1].
Of course, premature death is not the 
only outcome of breast cancer.  The 
treatment of breast cancer patients 
results in significant costs to national 
health programs throughout the 
Union. Lost productivity in women 
who suffer from breast cancer results 
in further cost. These costs are ulti-
mately born by all the citizens of the 
Union, through their tax payments.
The greatest negative outcome of 
breast cancer is arguably the tre-
mendous burden of human suffering 
caused by this disease. This is, need-
less to say, beyond measure.
The magnitude of all of these out-
comes depend, more than on any-
thing else, on the stage at which each 
breast cancer is diagnosed. Mortality, 
despite advances in treatment, is still 
significantly higher in women who 
have advanced stage breast cancer 
[2]. 
Cost also depends upon stage.  
The cost of treating women with 
advanced cancers (stage 2 or greater) 
is more than double the cost of treat-
ing women with early stage cancers 
[3]. Suffering defies quantization, 
but clearly women with advanced 

cancers suffer more with radical 
surgical procedures and toxicity 
from extensive chemotherapy and 
radiation.

MAMMOGrAPhIc ScreeNING
Because breast cancer outcomes 
depend so heavily on the stage at 
diagnosis, the screening of asymp-
tomatic women for early stage breast 
cancer has become the basis of breast 
cancer control worldwide [4]. The 
idea behind screening, of course, is 
to detect breast cancers in asymp-
tomatic women before they reach an 

advanced stage. All the benefits of 
screening come from this reduction 
of stage at diagnosis [5]. 
Mammographic screening has been 
shown, in particular, to decrease stage 
at diagnosis and, therefore, mortal-
ity. Between 1963 and 1991, a series 
of clinical trials were performed to 
evaluate the effect of an invitation 
to screening mammography [4, 6].  
With the exception of the Canadian 
National Screening Studies, these tri-
als showed a significant reduction 
on mortality in all age groups stud-
ied [Table 1]. Accordingly, since the 
1970s, the mammographic imaging 
of asymptomatic women has been 

the primary technology used for 
breast cancer screening.

However, it is well known that mam-
mography does not detect all cancers 
in asymptomatic women.  Up to 20% 
of women will have their breast can-
cer missed on mammogram alone.  
Most of these women have either 
increased breast density or are at 
high risk of developing breast can-
cer.(7)
Supplemental screening has been 
proposed as a method of detecting 
early stage breast cancers that would 

otherwise be missed on mammo-
gram alone in women with increased 
breast density or elevated risk of 
breast cancer.  This involves the use 
of an additional method of imaging 
in women at risk of having a cancer 
missed on mammogram. 

Several imaging technologies have 
been proposed for use in supplemen-
tal screening including tomosynthe-
sis, ultrasound, magnetic resonance, 
molecular breast imaging, and con-
trast-enhanced spectral imaging. 
However, most of the literature on 
supplemental screening involves the 
use of ultrasound.
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table 1 – Early mammographic screening studies showing significant mortality reductions in the screened 
populations. [4, 6]
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New ScreeNING StrAteGIeS bASed ON ultrASOuNd

Ultrasound, compared to other imaging technologies, is inex-
pensive, fast, contrast-free, and radiation free. Automated 
breast ultrasound techniques involve the use of a scanner 
that acquires a volume of ultrasound data.  This can be 
read as a series of transverse images (SonoCine, Tractus, or 
CapeRay systems) or reformatted into the coronal plane for 
review as a tomographic image (General Electric, Siemens, 
Hitachi-Aloka, or Delphinus systems). Unlike hand-held 
ultrasound, the entire examination can be saved and used in 
the review of future studies. 
Automated breast ultrasound has been shown to detect early 
stage breast cancers not seen on mammogram. Several series 
have shown that early stage breast cancers can be detected 
with automated breast ultrasound in up to 7.7 women per 
1,000 asymptomatic women screened that were not seen on 
mammogram. [Table 2].
The efficacy of new screening strategies can be evaluated 

based on the number of advanced breast cancers that they 
prevent.  The lower the proportion of advanced cancers 
diagnosed, the lower is breast cancer mortality.(4) This rela-
tionship is shown in figure 2.

In the early mammographic screening trials, women who 
were not invited to screening served as the control popula-
tion to which mortality and the prevalence of advanced can-
cers was compared.  This type of trial is no longer possible, 
but control populations can be derived from either women 
who present with symptomatic cancers or women who par-
ticipate in conventional mammographic screening.

To evaluate potential new ultrasound screening strategies, 
we reviewed our screening experience using mammography 
and ultrasound.  From 2011 to 2016, we had 7,451 screen-
ing events in 3,435 women in women with increased breast 
density or increased risk.  We identified 122 cancers in this 
population.  Women who had symptomatic cancers, 36 of the 
total, served as the control group.  For each asymptomatic 
cancer, we recorded each imaging modality on which it was 
seen. From this, advanced cancer odds ratios for each imag-
ing strategy were derived [13]. 

With the advanced cancer odds ratios, we can rank potential 
imaging strategies using the method of Tabar et. al. These 
results are shown in Figure 3.

First, all of the potential strategies that we studied are better 
than the combined results from the early screening trials and 

far superior to no screening. Mammographic screening now 
is significantly better at preventing advanced cancers than it 
used to be.  This, of course, reflects the progress in imaging 
technology that has occurred since the screening trials were 
completed. 
Note that the best imaging strategy, in terms of mortality, is 
a combination of mammographic and ABUS imaging. This 
combination significantly outperforms screening mammog-
raphy alone.
Surprisingly, ABUS alone is also a very good imaging strat-
egy, outperforming the early clinical trials.  In our study, 
there was no significant difference between mammographic 
screening and ABUS alone screening [13]. This result has 
significance in particular for resource-limited regions where 

table 2 – Supplemental screening studies using automated breast ultrasound 
imaging. Yield is expressed as the number of detected cancers per 1,000 asymp-
tomatic women screened that were not seen on mammogram.(8-13)

Figure 1 – A 6mm invasive ductal carcinoma seen on automated breast ultrasound 
in a 72-year-old asymptomatic female. The lesion was not seen on screening mam-
mogram due to increased breast density.

“... the best imaging strategy, in terms of mor-
tality, is a combination of mammographic and 
ABUS imaging. This combination significantly 
outperforms screening mammography alone...”
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breast density is prevalent, such as Asia. 
Future reSeArch
These results are limited in scope and 
will have to be confirmed eventually 
with a prospective, preferably multi-
center study.  Larger numbers would 
help to elucidate the magnitude of any 
differences between mammographic 
and ABUS alone screening. 
A prospective study in an Asian pop-
ulation comparing ultrasound ver-
sus mammographic imaging would 
be very helpful in defining the role 
of ultrasound only screening in this 
population.  
The method of comparing differ-
ent screening strategies, originally 
described by Dr. Tabar, [4] can be used 
to explore other supplemental imag-
ing methods such as tomosynthesis, 
magnetic resonance, molecular breast 

imaging, and contrast-enhanced spec-
tral mammography.
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Figure 3 – ultrasound-based screening strategies compared to an aggregate of the early mammographic screen-
ing trials and to no screening.[13)]. 

Figure 2 – Relationship between odds ratio of advanced cancer prevention versus odds ratio for mortality in 
the early mammographic screening trials.  The linear regression function can be used to evaluate the efficacy 
of new screening strategies [4]. 


