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Purpose:

Materials and
Methods:

Results:

Conclusion:

To compare the performance of two versions of recon-
structed two-dimensional (2D) images in combination
with digital breast tomosynthesis (DBT) versus the perfor-
mance of standard full-field digital mammography (FFDM)
plus DBT.

This trial had ethical committee approval, and all partic-
ipants gave written informed consent. Examinations (n =
24901) in women between the ages of 50 and 69 years
(mean age, 59.2 years) were interpreted prospectively
as part of a screening trial that included independent in-
terpretations of FFDM plus DBT and reconstructed 2D
images plus DBT. Reconstructed 2D images do not re-
quire radiation exposure. Using analyses for binary data
that accounted for correlated interpretations and were
adjusted for reader-specific volume, two versions (initial
and current) of reconstructed 2D images used during trial
periods 1 (from November 22, 2010, to December 21,
2011; 12631 women) and 2 (from January 20, 2012, to
December 19, 2012; 12270 women) were compared in
terms of cancer detection and false-positive rates with the
corresponding FFDM plus DBT interpretations.

Cancer detection rates were 8.0, 7.4, 7.8, and 7.7 per
1000 screening examinations for FFDM plus DBT in pe-
riod 1, initial reconstructed 2D images plus DBT in period
1, FFDM plus DBT in period 2, and current reconstructed
2D images plus DBT in period 2, respectively. False-pos-
itive scores were 5.3%, 4.6%, 4.6%, and 4.5%, respec-
tively. Corresponding reader-adjusted paired comparisons
of false-positive scores revealed significant differences for
period 1 (P =.012) but not for period 2 (ratio = 0.99; 95%
confidence interval: 0.88, 1.11; P = .85).

The combination of current reconstructed 2D images and
DBT performed comparably to FFDM plus DBT and is ad-
equate for routine clinical use when interpreting screen-
Ing mammograms.
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any breast imaging practices

have implemented the com-

bined procedure of full-field
digital mammography (FFDM) and
digital breast tomosynthesis (DBT).
DBT can be used for both screening
and diagnostic mammography (1-10).
The benefit demonstrated in screening
is the possibility of simultaneously in-
creasing cancer detection rates—those
for invasive cancers in particular—and
reducing recall rates (6,9). The primary
limitations of using FFDM plus DBT
for screening are the increase in inter-
pretation time (8) and the increase in
the radiation dose to the breast being
imaged, which approximately doubles
(11,12). The primary reasons for per-
forming FFDM plus DBT are the con-
cern that comparisons with prior
studies may be more difficult and that
microcalcification clusters may not be
as readily and easily detected and/or
correctly interpreted on tomosynthesis
images or sections alone (7). Therefore,
it is important to investigate methods

Advances in Knowledge

® When using a new version of syn-
thesized two-dimensional (2D)
images plus digital breast tomo-
synthesis (DBT) data during the
interpretation of screening mam-
mograms, radiologists’ overall
performance levels were compa-
rable to their performance levels
when using standard full-field
digital mammography (FFDM)
plus DBT, with cancer detection
rates of 7.8 and 7.7 per 1000
screening examinations for
FFDM plus DBT and for current
synthesized 2D images plus DBT,
respectively (false-positive
scores, 4.6% and 4.5%,
respectively).

B The combination of synthesized
2D images and DBT reduced the
average radiation dose to the
breast by approximately 45%
(from a total of 3.53 mGy for
FFDM plus DBT to a total of
1.95 mGy for synthesized 2D
images plus DBT), without com-
promising performance.

to address the limitations of FFDM plus
DBT. Methods have been developed
to reconstruct two-dimensional (2D)
projection images from the informa-
tion acquired during a DBT data acqui-
sition procedure. Hence, the need for
double exposure could potentially be
eliminated if it could be demonstrated
that synthetically reconstructed 2D im-
ages result in satisfactory diagnostic
performance. Initial experimental re-
constructions of synthesized 2D images
suggest that radiologists’ performance
levels are lower when using synthesized
2D plus DBT images than when using
the original (radiation dose-requiring)
FFDM plus DBT images (13). However,
recent improvements in the quality of
2D image reconstruction have resulted
in approval for clinical use of software
for generating synthesized 2D images
(C-View; Hologic, Bedford, Mass) (14).
As an integral part of a large pro-
spective screening trial, we used an early
version of synthesized 2D images during
period 1 of the trial and the current ver-
sion of the synthesized 2D images during
period 2 of the trial. Therefore, we com-
pared the performance of two versions of
reconstructed 2D images in combination
with DBT with the performance of stan-
dard FFDM in combination with DBT.

Materials and Methods

Hologic sponsored this study by provid-
ing equipment and financial support for
additional interpretations. The authors
had control of the data and the material
submitted for publication.

Study Population

This clinical trial, which had ethical
committee approval (Regional Com-
mittees for Medical and Health Re-
search Ethics, South East) and for

Implication for Patient Care

B [mplementing synthesized 2D
images plus DBT in breast cancer
screening programs should result
in similar performance levels to
those of FFDM plus DBT while
significantly reducing the radia-
tion dose to screened women.

which written informed consent was
obtained, has been previously de-
scribed (6,13). All women (n = 24901)
included in this study (mean age, 59.2
years; range, 50-69 years) participated
in the biennial Oslo breast cancer
screening program between Novem-
ber 22, 2010, and December 19, 2012.
The Oslo screening program is part of
the Norwegian Breast Cancer Screen-
ing Program, which is administered by
the Cancer Registry of Norway and has
been described elsewhere (16,17). The
study population of period 1 included a
total of 12631 women who participated
in the Oslo breast cancer screening
program between November 22, 2010,
and December 21, 2011. Analyses of re-
sults during this time period have been
previously reported (6,15). The study
population of period 2 included 12270
women who participated in the Oslo
screening program between the time
the new version of the synthesized 2D
image software was installed on Janu-
ary 20, 2012, and December 19, 2012.

The selection of potential candi-
dates, who were asked to participate at
the time of their arrival for a scheduled
examination, was based solely on the
availability of technical staff members
and DBT imaging systems during the
date of the examination in question and
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was not based on any personal informa-
tion. Women who were unable to stand
and women who had breast implants
were not asked to consider participa-
tion. There were no other
criteria. Recording the reasons for a
woman’s declining to participate was
not permitted. Women who were not
asked to participate and those who de-
clined to participate underwent conven-
tional FFDM imaging. There were 5329
and 3388 women who underwent only
conventional FFDM in study periods 1
and 2, respectively. Most women par-
ticipating in the study were undergoing
DBT imaging for the first time. Because
invitation letters were sent 6-8 weeks in
advance, 992 women who were imaged
with FFDM plus DBT in period 1 were
also imaged in period 2. One woman
with bilateral cancer who participated
late in 2011 and who had had equal
scores for both breasts in both read-
ing modes underwent delayed work-up,
and data for this woman are therefore
not included in the analysis of period 1.
Owing to the time gap between the two
periods, not all women who participated
in the Oslo screening program are in-
cluded in this study. The results include
all screening-detected breast cancers
during periods 1 and 2. Interval cancers,
metastases, and lymphomas were not
included in the analysis.

The assessment of DBT data in this
prospective clinical trial was incorpo-
rated into our routine biennial screen-
ing mammography practice. In period
1, we compared independent readings
of FFDM plus DBT with independent
readings of the initial version of the
synthesized 2D images plus DBT, while
in period 2, we compared independent
readings of FFDM plus DBT with inde-
pendent readings of the current version

of synthesized 2D images plus DBT.

exclusion

Imaging Technique

All screening examinations were per-
formed in our outpatient clinic by using
commercial systems (Selenia Dimen-
sions; Hologic). Screening examinations
included two-view (craniocaudal and
mediolateral  oblique) mammography
of each breast. FFDM and DBT views
of each breast were acquired during a

single breast compression per view. This
combined imaging procedure took ap-
proximately 10 seconds per view. The
acquisition protocol resulted in fully
registered FFDM and DBT images. The
imaging system automatically computed
(estimated) average glandular dose. After
a quality assurance check by the technol-
ogist (to ensure that positioning was cor-
rect), all imaging studies were transferred
to the Breast Imaging Center at the Oslo
University Hospital Ullevaal for interpre-
tation and treatment recommendation.

Generation of Synthesized Reconstructed
2D Images

The synthesized 2D images used in the
first period of the trial (from November
22, 2010, to December 21, 2011; 12631
women) were reconstructed by using an
early version of the image reconstruc-
tion software. An improved version that
uses section-weighted summation and
enhanced features was installed on Jan-
uary 20, 2012, and this version was used
for examinations performed thereafter
(14). Hence, period 2 of the trial was
from January 20, 2012, to December
19, 2012, and included 12270 women.
The synthesized 2D image is created
by summing and filtering the stack of
reconstructed DBT sections—similar to
the process for generating a maximum
intensity projection image. This image
processing approach was developed by
Hologic. A detailed description of the
method is provided elsewhere (13,14).

Reading Modes

A description of our four-arm prospec-
tive study, with interim analyses of the
results of using FFDM alone and FFDM
plus DBT, as well as the results of dou-
ble reading, has been presented else-
where (6,15). The four interpretation
modes included FFDM only, FFDM plus
computer-aided detection, FFDM plus
DBT, and synthesized 2D images plus
DBT (with an early version of the 2D
images in period 1 and a current ver-
sion in period 2).

Participating Radiologists and Training

Prior to commencement of the trial,
all radiographers and radiologists par-
ticipating in the trial received specific

training in the operation of the imag-
ing system and in the interpretation
of DBT studies (6,15). Eight radiolo-
gists with 2-31 years of experience in
screening mammography (average, 16
years) participated in this study (in-
cluding P.S., E.B.E., LN.J., M.K., U.H.,
U.E., and M.1.). However, because one
of the radiologists (who was not an au-
thor) interpreted only 80 examinations
during the second period of the trial,
we also assessed whether the inclusion
or exclusion of this radiologist could
have affected the study results and/or
conclusions.

Each participating radiologist re-
ceived training of approximately 4
hours in reviewing an enriched set of
a minimum of 100 examinations with
feedback, using the same workstations
and respective hanging protocols used
in the trial (15). There was no supple-
mental training after the installation of
the current version of the synthesized
2D image software.

Interpretation Workflow

Each examination included in the trial
was independently interpreted, in batch
mode, by four radiologists, each using a
different reading mode and dedicated
workstation for each arm of the trial;
however, only two of these modes are
compared in the current article.

Reading assignments were made
by a nonradiologist staff member who
independently assigned each radiolo-
gist sets of cases to be interpreted in
specific reading modes. The scheduler
attempted to balance the number of
cases interpreted by each radiologist
in each mode as much as reasonably
achievable in a busy clinical practice in
which some of the radiologists were not
present full time in the Breast Imaging
Center. During the readings, hanging
protocols for the specifically assigned
modes were preset (13).

Image Interpretation and Consensus/
Arbitration Decision

After reviewing an examination, each
radiologist independently rated his or
her findings on a per-breast basis by
using a standardized five-point ordinal
rating scale of increasing probability of
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suspicion for malignancy (6). A score
of 1 by all study readers was regarded
as indicating a negative examination.
The decision to undertake additional
actions other than dismissal of a case
as negative was based solely on one or
more of the radiologists recording a
score of 2 or higher. In these instances,
mammographic findings (features) had
to be listed. Other indications for refer-
ral to a consensus meeting included the
presence of clinical symptoms (eg, pal-
pable lump) or technical insufficiency of
the examination. Because women with
self-reported clinical symptoms were
included in our screening population,
our population included 156 women
with negative mammograms who re-
ported symptoms (eg, lump, discharge,
skin retraction) and thus would not be
considered asymptomatic at screening.
All of these cases were discussed in
consensus, but only 30 of these women
were actually recalled for a diagnostic
work-up. Because the self-reporting
of symptoms applied identically to the
two study arms (ie, any findings or
outcomes, whether positive or nega-
tive, were rated as “negative” in both
study arms of interest), these cases (85
in period 1 and 71 in period 2) were
included in the analyses. All 156 cases
with clinical symptoms were included in
both modes being analyzed. All scores
(ratings) were recorded directly into
the Norwegian Breast Cancer Screen-
ing Program database, and results
were locked at the end of each reading
session.

Review and consolidation of pos-
itive ratings during arbitration is the
standard of practice in our screening
program. All patients whose images
received one or more scores of 2 or
greater were discussed, with avail-
ability of all imaging and nonimaging
information, by at least two radiolo-
gist participants. A consensus-based
clinical management decision (to dis-
miss or to recall a patient for diag-
nostic work-up) was reached for all
examinations that received at least
one rating of 2 or 3. An examination
that received a score of 4 or 5 could
not be dismissed, and the patient
was recalled. Diagnostic work-up for

recalled women, which could poten-
tially include additional views, ultra-
sonography, magnetic resonance im-
aging, and needle biopsy, if indicated,
was performed by the same group of
radiologists during a single visit to the
Breast Imaging Center. A recommen-
dation for short-term (6-month) fol-
low-up was not used. Follow-up data
for negative cases and for cases dis-
missed at the consensus meeting were
not available at the time of prepara-
tion of this article.

Statistical Analysis

Statistical inferences about relative
changes in rates, adjusted for be-
tween-radiologist variability in per-
formance levels and for correlations
between assessments of the same
cases, were performed by using log-
linear mixed models for binary data
(proc glimmix in SAS, version 9.3;
SAS Institute, Cary, NC). Ratios of
false-positive scores and cancer de-
tection rates between the compared
modalities were estimated from the
models, and 95% confidence intervals
were used for statistical inferences.
P < .05 was considered to indicate a
statistically significant difference.

We compared false-positive rates
prior to arbitration, attributable re-
call rates as a result of arbitration
decisions, attributable cancer detec-
tion rates, and positive predictive
values (PPVs) (number of verified
attributable cancers per number of
recalls) for paired independent read-
ings by using the following outcome
measure assignments: A cancer was
considered to be “detected” with the
specific reading mode (initial synthe-
sized 2D images plus DBT, current
synthesized 2D images plus DBT, or
FFDM plus DBT in trial period 1 or 2)
if the correct breast received a posi-
tive score (rating > 1) during inter-
pretation of the screening examina-
tion with the given reading modality.
A case with a positive score (>1) for
at least one breast and without a ver-
ified cancer (ie, a case that was either
dismissed at the arbitration meeting
or found to be benign during the di-
agnostic work-up, which may have

included a biopsy) was attributed as
a false-positive finding for that read-
ing mode. The false-positive rates and
cancer detection rates were defined as
the corresponding numbers of false-
positive examinations and/or detected
cancers per 1000 screening examina-
tions. The PPV was computed as the
percentage of cases with screening-
detected cancer among all positively
scored cases (for at least one breast)
that were recalled at the arbitration
meeting. After 10 exclusions from pe-
riod 1 (6), only 12621 cases from pe-
riod 1 were included in the analysis.

General Findings

The average glandular dose for a single
mammographic view was 1.58 mGy *
0.61 (standard deviation) (range, 0.74-
4.51 mGy) for FFDM and 1.95 mGy =
0.58 (range, 1.05-3.78 mGy) for DBT.
These dose levels constitute an average
dose reduction of 45% (1.58/3.53) for
synthesized 2D images plus DBT as
compared with FFDM plus DBT.

False-Positive Scores

The rates of false-positive examinations
with FFDM plus DBT in period 1, with
initial synthesized 2D images plus DBT
in period 1, with FFDM plus DBT in pe-
riod 2, and with current synthesized 2D
images plus DBT in period 2 were 5.3%
(670 of 12621), 4.6% (582 of 12621),
4.6% (560 of 12270), and 4.5% (555 of
12270), respectively (Tables 1, 2). False-
positive rates differed significantly be-
tween FFDM plus DBT and initial syn-
thesized 2D images plus DBT in period
1 (ratio = 0.87; P = .012), but there was
no significant difference (ratio = 0.99;
95% confidence interval [CI]: 0.88,
1.11; P = .85) between FFDM plus DBT
and current synthesized 2D images plus
DBT during period 2, primarily owing
to the improvement in recall rates for
FFDM plus DBT over time. The re-
sults remained virtually the same after
exclusion of either data corresponding
to the low-volume radiologist (reader 1
in Table 2) or women imaged twice in
period 2. False-positive rates after the
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Table 1

True-Positive and False-Positive Interpretations, Recalls, and Cancers Detected

during Each Period in Each Study Arm

Study Period 1 (n=12621)

Study Period 2 (n=12270)

Initial Synthesized

Current Synthesized

Parameter FFDM plus DBT 2D Images plus DBT ~ FFDM plus DBT 2D Images plus DBT
No. of false-positive scores 670 582 560 555
No. of true-positive scores* 101 94 96 94
No. of cases recalled 351 310 296 269
at arbitration
No. of women with 100 94 95 94
detected cancer
PPV (%) 28.5 30.3 321 349

* In each time period, the FFDM-plus-DBT reader detected a bilateral cancer; therefore, the true-positive scores were 101 and

96, while the numbers of women with cancer were 100 and 95.

exclusion of reader 1 were 5.2% (624
of 11996) for FFDM plus DBT in pe-
riod 1, 4.5% (541 of 12099) for initial
synthesized 2D images plus DBT in pe-
riod 1, 4.5% (555 of 12232) for FFDM
plus DBT in period 2, and 4.5% (550
of 12228) for current synthesized 2D
images plus DBT in period 2. Among
the 992 women who were imaged with
FFDM plus DBT twice during the study,
there were 32 false-positives with
FFDM plus DBT and 24 false-positives
with FFDM plus synthesized 2D images
during trial period 2. Also, with the
exception of a few additional false-pos-
itive ratings of benign microcalcifica-
tions when synthesized 2D images were
used during period 2, no substantial dif-
ferences were seen in breast density or
radiologic sign of false-positive ratings
of suspected abnormalities when inter-
preted by using the two methods.

Cancer Detection

The number of cancers detected with
FFDM plus DBT and initial synthe-
sized 2D images plus DBT in the first
study period and with FFDM plus DBT
and current synthesized 2D images
plus DBT in the second study period
were 101 (8.0 per 1000 screening ex-
aminations), 94 (7.4 per 1000 screen-
ing examinations), 96 (7.8 per 1000
screening examinations), and 94 (7.7
per 1000 screening examinations),
respectively. Paired comparisons for

period 1 showed a statistically non-
significant 7% decrease in cancer de-
tection rate for the synthesized mode
(ratio = 0.93; 95% CI: 0.70, 1.23; P =
.62). In period 2, the cancer detection
rate was substantially more compara-
ble (2% difference) between current
synthesized 2D images plus DBT and
FFDM plus DBT (ratio = 0.98; 95%
CI: 0.74, 1.30; P = .89). In period 1,
there were 25 cancers that were de-
tected only by the FFDM-plus-DBT
readers and 18 cancers that were
detected only by the initial-synthe-
sized-2D-images-plus-DBT  readers.
In period 2, there were 14 cancers
that were detected only by the FFDM-
plus-DBT readers and 12 cancers
that were detected only by the cur-
rent-synthesized-2D-images-plus-DBT
readers. Therefore, the total number
of discordant referral recommenda-
tions for verified cancers decreased
substantially, from 43 (25 + 18) to 26
(14 + 12) (P = .03). During the first
and second periods, 111 and 77 cases,
respectively, were rated as negative
by using FFDM plus DBT while being
rated as positive by using synthesized
2D images plus DBT. Thirty cancers
(18 in period 1 plus 12 in period 2)
were confirmed as a result of the di-
agnostic work-ups that followed. Dur-
ing the same two periods, 154 and
106 cases, respectively, were rated as
positive by using FFDM plus DBT and

as negative by using synthesized 2D
images plus DBT, resulting in 39 con-
firmed cancers (25 in period 1 plus
14 in period 2). No substantial differ-
ences were seen in terms of breast
density, grade, size, or radiologic signs
for cancers given discordant scores
with the two interpretation methods.
In the 992 women who were imaged
with FFDM plus DBT twice during the
study, nine cancers were detected in
eight women (one with bilateral can-
cer) with all four modes during pe-
riod 2 (expected rate, 8.96 [110 of
12270]). Cancer detection rates were
the same with each of the two modes
in question. Hence, exclusion of these
women resulted in very similar results
and did not change any of the study
conclusions.

For women with detected cancer,
the PPVs of recalls that were attributed
to FFDM plus DBT and initial synthe-
sized 2D images plus DBT in period 1
were 28.5% (100 of 351) and 30.3% (94
of 310) (P = .61), and the PPVs of re-
calls that were attributed to FFDM plus
DBT and current synthesized 2D im-
ages plus DBT in period 2 were 32.1%
(95 of 296) and 34.9% (94 of 269) (P =
.47). The exclusion of data from reader
1 or from the 992 repeat examinations
had only a minor effect on our numeric
results and resulted in no change in our
conclusions. Figures 1 and 2 illustrate
two screening-detected cancers.

If DBT is to be widely used in screen-
ing mammography, dose-related issues
will have to be carefully addressed
(18). To date, to our knowledge, the
use of synthesized 2D images has been
investigated only in retrospective ob-
server performance studies that used
early versions of synthesized 2D im-
ages. These early versions of synthe-
sized 2D images showed relatively high
performance levels, although not as
high as the performance achieved by
using the original radiation dose-re-
quiring FFDM images (13). These re-
sults are largely in concordance with
our results for period 1 of our trial.
In period 2, however, with use of an
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Figure 1

Figure 1:

Figure 2

Craniocaudal images in 57-year-old woman with 8-mm invasive ductal carcinoma in the left breast. Left: FFDM image. Middle: Initial
synthesized 2D image. Right: DBT image. The region of interest is magnified for each image. Reader scores were 1 for FFDM, 3 for FFDM plus
DBT, and 4 for synthesized 2D images plus DBT. This case was from study period 1.

Figure 2: Mediolateral oblique images in 61-year-old woman with 12-mm invasive lobular carcinoma in the right breast. Left: FFDM image.
Middle: Current synthesized 2D image. Right: DBT image. The region of interest is magnified for each image. Reader scores for the study were
1 for FFDM, 3 for FFDM plus DBT, and 4 for synthesized 2D images plus DBT. This case was from study period 2.

improved version of the reconstructed
synthesized image processing software
(C-View) that was recently approved
for clinical use in the United States in

combination with DBT, we showed that
the performance of the synthesized 2D
images was reasonably comparable
to that of FFDM in combination with

DBT. The difference in performance
levels decreased, as well as the total
number of discordant interpretations
in the cancers detected by only one
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of the readers with one mode or the
other. On the basis of these results
and the consistency among studies in
demonstrating gradual and consistent
improvement in performance with im-
provement of the synthesized images
(13,14), we believe that the use of a
high-quality synthesized view plus
DBT should be viewed as acceptable
for replacing radiation dose-requir-
ing FFDM projection images when
interpreting screening mammography
examinations. The use of computer-
aided detection for both synthesized
2D views and three-dimensional DBT
may further improve performance.
We also note that, surprisingly, even
in period 1 of the study and despite
the use of an early version of the syn-
thesized 2D images, a single reader of
synthesized 2D images plus DBT de-
tected more cancers than double read-
ing of FFDM, as previously reported
(94 cancers detected by a single reader
using synthesized 2D images plus DBT
compared with 90 cancers detected by
using double reading of FFDM) (15).
Hence, the performance improvement
noted in these studies suggest that one
can use this improvement to find addi-
tional cancers, to eliminate the need
for double readings, and/or for some
combination of both (eg, double read
only specific types of examinations,
such as those in dense breasts).

Regarding the goal of reducing ra-
diation dose, there have been recent
reports on the use of one-view DBT
with or without FFDM (2,19,20). Be-
cause the primary objective of screen-
ing is improved cancer detection and
we and others have previously ob-
served a substantially larger improve-
ment in cancer detection with the use
of two-view DBT (6,9,13), we believe
that the current lower-dose approach
of synthesized 2D images plus DBT
is more appropriate for screening
purposes.

Our study had several limitations.
First, the consensus/arbitration step
could have preferentially decreased the
actual recall rates of women referred to
arbitration (rating > 1) on the basis of
only one of the two reading modes be-
ing compared who were later dismissed

during arbitration. Second, the refer-
ence standard for positive cases was
a cancer detected in any of the study
arms. Absolute sensitivity and specific-
ity cannot be calculated until 2-year fol-
low-up is complete. Third, while overall
our trial is reasonably well balanced in
terms of reader-by-mode interpreta-
tions, we could not completely balance
the interpretations, namely, by having
each reader interpret the same number
of examinations in each of the reading
modes during each of the periods be-
ing compared. This is a very difficult
task In the clinical environment, and
we had to account for this imbalance
by adjusting for reader-specific differ-
ences in modality-specific performance
levels. Fourth, we note that more than
90% of the women participating in this
trial underwent the DBT procedure for
the first time. Hence, data on perfor-
mance during repeat DBT-based stud-
ies are not presented in this analysis.
Fifth, it is possible that the increasing
familiarity with the synthesized 2D im-
ages (the learning curve effect) affected
our results, especially in period 2 of the
study. Last, this was a single-institution,
single-vendor study with vendor-specif-
ic software, and our results should be
validated by other practices with differ-
ent workflows, decision processes, or
case presentations.

In conclusion, synthesized 2D im-
ages combined with DBT performed
comparably to FFDM plus DBT when
interpreting screening mammograms
in terms of cancer detection rates and
false-positive scores. The two-view
combination of a synthesized 2D view
plus DBT should be considered accept-
able for routine use in mammographic
screening.
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