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Purpose: To evaluate a commercial tomosynthesis computer-aided 
detection (CAD) system in an independent, multicenter 
dataset.

Materials and 
Methods:

Diagnostic and screening tomosynthesis mammographic 
examinations (n = 175; cranial caudal and mediolateral 
oblique) were randomly selected from a previous institu-
tional review board–approved trial. All subjects gave in-
formed consent. Examinations were performed in three 
centers and included 123 patients, with 132 biopsy-prov-
en screening-detected cancers, and 52 examinations with 
negative results at 1-year follow-up. One hundred eleven 
lesions were masses and/or microcalcifications (72 mass-
es, 22 microcalcifications, 17 masses with microcalcifica-
tions) and 21 were architectural distortions. Lesions were 
annotated by radiologists who were aware of all available 
reports. CAD performance was assessed as per-lesion 
sensitivity and false-positive results per volume in patients 
with negative results.

Results: Use of the CAD system showed per-lesion sensitivity of 
89% (99 of 111; 95% confidence interval: 81%, 94%), 
with 2.7 6 1.8 false-positive rate per view, 62 of 72 le-
sions detected were masses, 20 of 22 were microcalcifica-
tion clusters, and 17 of 17 were masses with microcalcifi-
cations. Overall, 37 of 39 microcalcification clusters (95% 
sensitivity, 95% confidence interval: 81%, 99%) and 79 
of 89 masses (89% sensitivity, 95% confidence interval: 
80%, 94%) were detected with the CAD system. On av-
erage, 0.5 false-positive rate per view were microcalcifica-
tion clusters, 2.1 were masses, and 0.1 were masses and 
microcalcifications.

Conclusion: A digital breast tomosynthesis CAD system can allow de-
tection of a large percentage (89%, 99 of 111) of breast 
cancers manifesting as masses and microcalcification clus-
ters, with an acceptable false-positive rate (2.7 per breast 
view). Further studies with larger datasets acquired with 
equipment from multiple vendors are needed to replicate 
the findings and to study the interaction of radiologists 
and CAD systems.
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who are not consultants or employees in 
the industry, had control of all included 
data and data submitted for publication. 
Mammographic examinations included 
in this study were randomly selected 
from a previous institutional review 
board–approved prospective trial, and 
all subjects gave informed consent.

Dataset
The CAD digital tomosythesis system 
(CAD Breast DTS v2.2, research ver-
sion; im3D, Torino, Italy) was tested 
retrospectively in a dataset including 
175 patients, of whom 123 patients had 
histologically proven, screening-detect-
ed malignant lesions and 52 had normal 
results, without benign or malignant le-
sions and with at least 1 year of neg-
ative results at follow-up. All datasets 
included cranial caudal and mediolat-
eral oblique two-dimensional mammo-
graphic and DBT views acquired with 
a mammographic unit (Selenia Dimen-
sions; Hologic, Bedford, Mass). All ex-
aminations were not previously viewed 
with the CAD system, and a separate 
dataset was used for training.

The 123 patients with positive re-
sults were examined in three different 
clinical centers. Of these, 106 patients 
were randomly selected from women 
who self-referred for mammography 

Mammography is considered the 
most cost-effective screening 
method for early detection of 

breast cancer. However, the masking 
effect caused by tissue superposition af-
fects both its sensitivity and specificity. 
In three-dimensional digital breast to-
mosynthesis (DBT), multiple projections 
are acquired at a short angle to re-
construct multiple images at different 
depths, thus effectively limiting tissue 
superposition at a relatively low dose of 
radiation (comparable to that of digital 
mammography) (1). In retrospective 
and prospective reader studies (2–4), 
DBT has shown great potential as a 
complement to and a possible substitute 
for digital mammography, yielding both 
a decreased recall rate and increased 
sensitivity, especially in women with 
dense breasts. The popularity of DBT 
among radiologists is thus increasing; in 
a recent US survey (5), 30% of inter-
viewed radiologists routinely performed 
DBT and more than 30% were planning 
to acquire DBT equipment.

DBT certainly improves visualiza-
tion of masses and architectural dis-
tortions; the margins are more clearly 
visible, and the masking effect of su-
perimposing glandular tissue is greatly 
diminished. Early reports showed that 
DBT might not be as effective for the 
detection of microcalcification clusters 
as it is for masses (6); searching for mi-
crocalcification clusters could be more 

Implication for Patient Care

 n A digital breast tomosynthesis 
computer-aided detection system 
may help radiologists achieve a 
more accurate and faster inter-
pretation of digital breast tomo-
synthesis images.

Advances in Knowledge

 n Our study results showed that a 
digital breast tomosynthesis com-
puter-aided detection system can 
allow detection of a large per-
centage (89%, 99 of 111) of 
breast masses and/or microcalci-
fications, with an acceptable 
false-positive rate (2.7 per breast 
view).

 n Overall, computer-aided detec-
tion systems allowed detection of 
37 of 39 microcalcification clus-
ters (95% sensitivity, 95% confi-
dence interval: 81%, 99%) and 
79 of 89 masses (89% sensitivity, 
95% confidence interval: 80%, 
94%).
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difficult for the radiologist because clus-
ters are separated in several different 
sections, and individual calcifications 
might be less conspicuous than they are 
in full-field digital mammography. How-
ever, more recent study results (4) have 
shown no difference between DBT and 
full-field digital mammography in the 
rate of detection of in situ cancer.

One of the main concerns about 
the adoption of DBT technology on a 
large scale is its potential effect on the 
workload of radiologists, especially in 
a screening context. Because a typical 
DBT view consists of an average of 60 
1-mm sections (usually 30–80 sections, 
depending on breast thickness), inter-
pretation time can be double that with 
conventional mammography, increas-
ing costs, and possibly, errors due to 
reader fatigue (7,8).

Computer-aided detection (CAD) 
systems could be important in the in-
terpretation of DBT images, aiding ra-
diologists to detect lesions more effec-
tively and efficiently. However, to our 
knowledge, at present, few articles on 
CAD systems for DBT are available in 
the literature, and most of them are fo-
cused on mass detection, with limited 
datasets (9–12). The purpose of this 
study was to evaluate performance 
(sensitivity and specificity) with a com-
mercial tomosynthesis CAD system in 
an independent, multicenter dataset.

Materials and Methods

CAD software, technical support, and 
statistical consultancy for the study were 
provided by im3D (Torino, Italy). Three 
of the authors (L.M., D.S., and S.D.) 
are researchers at im3D, two authors 
(D.P. and S.A) are former employees of 
im3D, and two authors (A.B., a former 
employee of im3D, and L.C.) are consul-
tants for im3D. Authors V.M. and M.D., 
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for subjective symptoms, follow-up 
after breast surgery, or spontane-
ous screening at Azienda Ospedaliero 
Universitaria Città della Salute e della 
Scienza, Molinette, Turin, and Clinica 
Paideia, Rome; 17 consecutive patients 
were recalled for further work-up as 
part of the regional screening program 
at Azienda Ospedaliero Universita-
ria Città della Salute e della Scienza, 
Sant’Anna, Turin. Subject age ranged 
from 36 to 87 years (mean 6 standard 
deviation, 60 years 6 13). In the 123 
examinations with positive results, 111 
malignant masses and microcalcifica-
tion clusters (72 masses, 22 microcal-
cification clusters, and 17 masses with 
microcalcifications) and 21 architec-
tural distortions were detected. Of the 
123 examinations with positive results, 
seven examinations showed two lesions 
and one examination showed three le-
sions (one patient with bilateral cancer; 
one with bifocal cancer; one with ductal 
carcinoma in situ, which appeared as 
two separate clusters at DBT; and five 
with multiple cancers: one patient with 
three lesions and four patients with 
two). All cancers were proven at final 
histologic or microhistologic examina-
tion. Examinations showed masses or 
microcalcification clusters and included 
75 invasive ductal carcinomas, 15 duc-
tal carcinomas in situ, 11 invasive lob-
ular carcinomas, and 10 of other types 
(three mucinous cancers, one apocrine 
cancer, one mixed lobular and ductal 
carcinoma, one mixed ductal and mi-
cropapillary carcinoma, two nonspecific 
carcinomas, one tubular carcinoma, 
and one invasive ductal carcinoma and 
ductal carcinomas in situ).

Average lesion size 6 standard 
deviation was 23 mm 6 15. Both me-
diolateral oblique and cranial caudal 
views were available in most cases (99 
lesions) and showed the lesion; in four 
cases, only the mediolateral oblique 
projection was available, and eight le-
sions were visible only on one view. 
The 52 patients with normal results (44 
bilateral and eight unilateral cases, a 
total of 192 cranial caudal and medio-
lateral oblique views) were randomly 
selected from women who self-referred 
for mammography either for subjective 

symptoms or spontaneous screening; 
subjects who underwent previous sur-
gery and/or radiation therapy were 
excluded. All patients had at least 1 
year of follow-up with negative results. 
Breast density for all patients was as-
sessed by the radiologists who did the 
retrospective review for the study by 
using the Breast Imaging Reporting and 
Data System density categories.

CAD System and Data Analysis

The im3D CAD digital tomosythesis 
system allows detection of both masses 
and microcalcification clusters at DBT 
examination. Projections were first re-
constructed by using reconstruction 
software (Briona 3D; Real Time Tomog-
raphy, Villanova, Pa); specific recon-
struction and postprocessing parame-
ters were selected for both masses and 
microcalcifications to optimize CAD 
system performance. Two-dimensional 
mammographic images were not used at 
all with the CAD system.

Candidate masses and microcalcifi-
cation clusters were then separately seg-
mented by using proprietary algorithms, 
and for each lesion type, a false-positive 
reduction step was applied and a score 
was assigned to each candidate. No spe-
cific algorithm was included for the de-
tection of architectural distortions, but 
because the segmentation of masses was 
reliant on the detection of both opacity 
and spiculations, CAD system perfor-
mance on architectural distortions also 
was registered. CAD operating points 
for both masses and microcalcification 
clusters were identified in a separate 
training dataset of 132 examinations. 
Microcalcifications superimposed by at 
least 20% with a mass were merged to 
yield a single candidate representing a 
mass with associated calcifications. Fi-
nally, the CAD system automatically 
generated bounding boxes around the 
segmented candidates, as shown in the 
Figure. A label was attached to each 
CAD marker to specify the candidate 
type (eg, mass or microcalcification clus-
ters), and each candidate was given an 
identification number.

A radiologist (L.A.C. or E.R., with 
at least 4 years of experience in digital 

mammography) annotated lesions by 
drawing a three-dimensional bound-
ing box in the CAD workstation on the 
basis of all information available for 
the case, including mammographic, ul-
trasonographic (available in all cases), 
and biopsy reports. The radiologist was 
instructed to draw the bounding box as 
close as possible to the lesion, including 
spiculations; a two-dimensional bound-
ing box was initially drawn on the cen-
tral section and then extended to all the 
sections in which the lesion was visible 
and in focus. For masses with associated 
calcifications, the same bounding box 
was used for matching both mass and 
microcalcification candidates. Match-
ing criteria were as follows: A mass or 
architectural distortion was detected 
if the radiologist’s bounding box over-
lapped with a mass CAD bounding box 
(or a combination of) by at least 6% 
in volume and 20% along the direc-
tion perpendicular to the detector; a 
microcalcification cluster was detected 
if at least two calcifications segmented 
by the CAD system lay within the ra-
diologist’s bounding box. Such criteria 
were empirically determined in a sepa-
rate dataset to minimize the chance of 
mismatches. All other CAD candidates 
were counted as false-positive results. A 
lesion was considered detected if it was 
identified with the CAD system in the 
cranial caudal or mediolateral oblique 
views or both. In the assessment of sen-
sitivity for masses or microcalcification 
clusters, only corresponding CAD candi-
dates were considered; in other words, 
a lesion that appeared as a mass with no 
associated calcifications was considered 
detected only if it was marked by the 
CAD system as a mass, and vice versa. 
However, masses with associated calcifi-
cations were considered detected if the 
CAD system marked at least a microcal-
cification cluster or a mass.

Statistical Analysis

Per-lesion sensitivity and associated 95% 
confidence intervals (CIs) were calculated 
after the CAD candidates and radiolo-
gists’ bounding boxes were automatically 
matched, both including and exclud-
ing architectural distortions. Specificity 
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was studied by calculating the number 
of false-positive results per breast view. 
Other authors (10,11,13) have reported 
differences between the number of false-
positive results observed in patients with 
positive results compared with those in 
patients with normal results; therefore, 
the false-positive rate for patients with 
negative results also was assessed and 
reported separately.

Results were stratified by lesion type, 
histologic result, size, and breast den-
sity. The Fisher exact test was used to 
assess differences in sensitivity between 
lesion types (masses vs microcalcifica-
tion clusters), breast density, and indi-
cation for mammography (self-referral 
for symptoms or spontaneous screening 
vs screening recall). A P value of .05 
or lower was considered to indicate a 

significant difference. Characteristics of 
lesions missed by the CAD system were 
visually assessed by a researcher (L.M., 
with at least 6 years of experience in 
breast CAD research).

Results

Distribution of breast density in the 
dataset is available in Table 1. Overall, 

Digital breast tomosynthesis images in a 38-year-old woman with a 12-mm invasive ductal carcinoma with a spiculated mass with associ-
ated calcifications show sections in (a) cranial caudal and (b) mediolateral oblique orientations, with superimposed CAD markers.  
(continues) 
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44% (77 of 135) of the overall dataset, 
and 35% (seven of 17) of the screening 
subset were patients with high breast 
density. For masses and calcification 
clusters, per-lesion sensitivity with the 
CAD system was 89% (99 of 111; 95% 
CI: 82%, 94%); 62 of 72 lesions detect-
ed with the CAD system were masses, 
20 of 22 lesions detected were microcal-
cification clusters, and 17 of 17 masses 

had associated microcalcifications. Of 
the 99 lesions visible on images from 
both views, 63 were detected on both 
views, 17 were detected on the cra-
nial caudal view only, 11 were detected 
on the mediolateral oblique view only, 
and eight were not detected with CAD; 
three of eight lesions detected with the 
CAD system were visible on one view, 
and four of four lesions for which only 

one view was available were detected. 
Overall, the CAD system showed 37 of 
39 (95% sensitivity, 95% CI: 81%, 99%) 
microcalcification clusters and 79 of 89 
(89% sensitivity, 95% CI: 80%, 94%) 
masses; the differences were not sig-
nificant (P = .35). All 12 lesions (eight 
masses and four masses with associated 
calcifications) in the screening subset 
were detected with the CAD system; 

(continued)

(continued): Close-up images show representative tomosynthesis sections in (c) cranial caudal and (d) mediolateral oblique orientations. (e, 
f) Two-dimensional mammographic images show corresponding lesion for comparison. Three additional markers were identified by CAD system 
as false-positive masses.
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cancer (. 4 cm), four were very close 
to the image border or the pectoral mus-
cle and visible on one view only, and two 
were discarded by the CAD system be-
cause of oversegmentation.

When architectural distortions were 
included, the CAD system showed per-
lesion sensitivity of 85% (95% CI: 78%, 
91%) and 13 of 21 architectural distor-
tions were detected. Results stratified 
by breast density, lesion type, mammo-
graphic lesion size, and histopathologic 
examination are summarized in Table 1 
and Table 2. The observed CAD system 
sensitivity for masses was 93% (38 of 
41) in fatty breasts (D1 and D2) and 
77% (24 of 31) in dense breasts (D3 
and D4, P = .09). Sensitivity for micro-
calcification clusters was 80% (four of 
five) and 94% (16 of 17) for fatty and 
dense breasts, respectively (P = .35). 
Overall, the difference in sensitivity for 
fatty and dense breasts was not signif-
icant (P = .22). Sensitivity for small le-
sions (, 2 cm) was lower than that for 
larger lesions (P , .05).

For the entire dataset, the CAD 
system yielded an average of 2.6 6 1.9 
(median, 2) false-positive lesions per 
volume; 0.5 false-positive lesions were 
microcalcification clusters, 1.9 were 
masses, and 0.2 were masses with as-
sociated microcalcifications. In patients 
with negative results, the CAD system 
yielded an average of 2.7 6 1.8 false-
positive lesions; 0.5 false-positive le-
sions were microcalcification clusters, 
2.1 were masses, and 0.1 were masses 
with associated calcifications (Table 2).

Discussion

Previous research in the field of mam-
mographic CAD was aimed mostly at in-
creasing radiologists’ sensitivity and the 
detection of cancer at an earlier stage 
of development; therefore, developers 
aimed for high sensitivity coupled with 
a low number of false-positive results 
to minimize their detrimental effects on 
reader specificity. We envision that the 
role of CAD systems in DBT probably will 
be different; compared with full-field dig-
ital mammography, DBT yields superior 
diagnostic performance (both specific-
ity and sensitivity) but poses additional 

Table 1

Dataset Composition and Sensitivity Stratified by Breast Density

Parameter All Breasts Fatty Breasts Dense Breasts 

No. of patients with malignant  
 lesions

123 63 (34 + 29)* 60 (39 + 21)†

No. of lesions 111 59 52
 Masses 72 41 31
 Microcalcifications 22 5 17
 Masses and microcalcifications 17 13 4
Sensitivity‡ 89 (99/111) [82, 94] 93 (55/59) [82, 97] 85 (44/52) [71, 94]
 Masses only 86 (62/72) [75, 93] 93 (38/41) [79, 98] 77 (24/31) [58, 89]
 Microcalcifications only 91 (20/22) [70, 98] 80 (4/5) [30, 99] 94 (16/17) [70, 99]
 Masses and microcalcifications 100 (17/17) [77, 100] 100 (13/13) [72, 100] 100 (4/4) [40, 100]
No. of patients with no lesions 52 14 (4 + 10)* 38 (23 + 15)†

Average no. of false-positive results 
per breast view§

2.7 6 1.8 (0–8) 3.1 6 1.8 (0–7) 2.6 6 1.8 (0–8)

No. of breast views 192 42 150
 With 0 false-positive results 23 (12) 3 (7) 20 (13)
 With 1 false-positive results 25 (13) 4 (10) 21 (14)
 With 2 false-positive results 44 (23) 9 (21) 35 (23)
 With 3 false-positive results 39 (20) 9 (21) 30 (20)
 With 4 false-positive results 29 (15) 8 (19) 21 (14)
 With 5 false-positive results 15 (8) 5 (12) 10 (7)
 With >5 false-positive results 17 (9) 4 (10) 13 (9)

Note.—Unless otherwise indicated, data are number of breast views, with percentage in parentheses.

* Data in parentheses are the number of patients with breast density of D1 and D2, respectively.
† Data in parentheses are the number of patients with breast density of D3 and D4, respectively.
‡ Data are percentages, with numerators and denominators in parentheses and 95% CIs in brackets.
§ Data are averages 6 standard deviation, with the range in parentheses.

Table 2

Sensitivity According to Lesion Size and Histopathologic Result

Parameter No. of Detected Lesions No. of Lesions Sensitivity* 

Lesion size (cm)
 ,1 7 10 70 (40, 90)
 1–2 43 50 86 (74, 93)
 2–3 28 29 97 (83, 99)
 3 21 22 95 (77, 99)
Histologic result
 Invasive ductal carcinoma 67 75 89 (80, 95)
 Ductal carcinoma in situ 14 15 93 (66, 99)
 Invasive lobular carcinoma 9 11 82 (50, 97)
 Other 9 10 90 (54, 99)

* Data are percentages, with 95% CIs in parentheses.

sensitivity for screening recalls was not 
significantly different than sensitivity for 
women who self-referred for mammog-
raphy (87 of 99, 88%, P = .36). Only 
two microcalcification clusters were 

discarded by the CAD system, probably 
because of the lack of conspicuity com-
pared with the background. Of the 10 
masses discarded by the CAD system, 
one was a satellite lesion of a larger 
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challenges (mostly an increase in reading 
time), especially in organized screening 
programs. From a CAD point of view, 
DBT may pose a few advantages such as 
mass margins that are more clearly visi-
ble; however, because of the three-dimen-
sional nature of DBT and the presence of 
artifacts in the direction perpendicular 
to the detector due to the limited acqui-
sition angle (12), segmentation of both 
masses and calcifications poses many 
additional challenges compared with con-
ventional mammography. Moreover, in 
processing three-dimensional volumes, a 
high number of false-positive results usu-
ally is generated; and hence, it is more 
difficult to achieve low false-positive rates 
than it is with two-dimensional imaging.

In the assessment of full-field dig-
ital mammographic images, commer-
cial CAD systems usually achieve high 
sensitivity (94%–96%) for screening-
detected lesions, with approximately 
2–2.5 false-positive results per exami-
nation, corresponding to approximately 
0.5 false-positive rate per breast view 
(13,14). Early reports on CAD systems 
for DBT reported sensitivity of approx-
imately 90% with one to two false-pos-
itive results per breast view for masses 
(9,12), and 85%–95% sensitivity with 
0.7–1.2 false-positive results per breast 
view for microcalcification clusters 
(10,11), corresponding to an overall 
false-positive rate of 2–3 per breast 
view. Our results were comparable to 
those with other DBT CAD systems, 
but were obtained by using a larger, 
multicenter dataset; furthermore, many 
of the aforementioned works were pre-
liminary assessments of the technology 
and did not include performance evalu-
ation on independent testing sets. Con-
sistent with results of previous reports 
on both full-field digital mammography 
and DBT CAD, sensitivity was slightly 
higher for microcalcification clusters 
than for masses, although the differ-
ences were not significant.

Sensitivity for masses appeared to 
be negatively affected by lesion size and 
breast density: eight of 12 false-negative 
lesions were masses smaller than 2 cm. 
Contrary to results of a previous study 
(15), we did not observe an effect of le-
sion histopathologic results, as previously 

found for mammographic CAD. However, 
our sample size was too small to observe 
statistically significant differences and to 
extract definitive conclusions.

Not surprisingly, density appeared to 
affect more substantially the identifica-
tion of masses than that of microcalcifi-
cations, but this trend should be verified 
in a larger sample. We observed a high 
percentage of dense breasts, which is 
consistent with our dataset comprising 
mostly diagnostic examinations; in the 
screening subset, the proportion of dense 
breasts was slightly lower than that in the 
overall dataset. Previous reports (15–18) 
on mammographic CAD showed similar 
trends: With increased breast density, 
sensitivity for microcalcifications does 
not change, while sensitivity for masses 
decreases. Differences in overall sensitiv-
ity also may depend on changes in the 
relative prevalence of the different lesion 
types in dense versus fatty breasts: In the 
dense breast subset, there was a higher 
percentage of cancers that appeared as 
microcalcification clusters (33% vs 9%) 
and a lower percentage of lesions that ap-
peared as either masses (60% vs 71%) 
or masses with microcalcifications (8% 
vs 21%). Finally, in our study, breast 
density was evaluated by one radiologist, 
and this limits the validity of our find-
ings because visual assessment shows 
high interrater variability (19,20). For 
this reason, comparison of CAD results 
with automatic breast density calculation 
would be of particular interest.

As observed with the use of both 
mammography and DBT CAD systems, 
the false-positive rate for microcalcifi-
cation clusters was considerably lower 
than that for masses. There were small 
differences in the number of false-pos-
itive results between the assessment of 
patients with lesions and those without 
lesions, who constitute the majority of 
real patient populations, especially in a 
screening scenario. Also, the number 
of false-positive results was higher for 
fatty breasts than for dense breasts, al-
though differences were very small.

In the present study, the CAD 
system, which was not specifically de-
signed for detection of architectural dis-
tortion (but takes into account the pres-
ence of spiculations in mass detection 

and characterization), allowed detection 
of most architectural distortions, but 
sensitivity remained low compared with 
that for solid masses. Architectural dis-
tortions are a common weak spot also 
for conventional mammographic CAD 
systems (21).

This study had limitations. Most of 
our examinations came from a diag-
nostic population, thus further studies 
are needed to assess performance in a 
screening population. Performance in 
benign lesions should likewise be as-
sessed. In our dataset, four projections 
were available only in 63% of the cases, 
and therefore, it was impossible to as-
sess case-based false-positive rates. As 
is common in retrospective stand-alone 
CAD evaluation, sensitivity was assessed 
in screening-detected cancers; however, 
increasing radiologists’ sensitivity ulti-
mately depends on the CAD system’s 
ability to allow detection of interval can-
cers. Results of a study (19) in the liter-
ature suggest that CAD may have lower 
sensitivity in interval cancers compared 
with screening-detected ones. Further-
more, CAD associated with DBT could 
be important in the reduction of inter-
pretation times. Another limitation of 
this study is that it included only images 
from one vendor’s equipment.

In conclusion, we showed that a 
DBT CAD system can allow detection 
of a large percentage (89%, 99 of 111) 
of breast masses and/or microcalcifica-
tions with an acceptable false-positive 
rate (2.7 marks per breast view). CAD 
sensitivity was assessed in a relatively 
large number of women with biopsy-
proven lesions by taking into account 
clinically relevant factors that included 
breast density, mammographic presen-
tation, histopathologic results, and le-
sion size to gain an understanding of 
how CAD could serve the radiologist 
in clinical practice. Further prospective 
reader studies in larger screening popu-
lations are needed to study the inter-
action between CAD and radiologists, 
and to gain insight on how CAD can 
contribute to early diagnosis of cancer.
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