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The impact of Digital Breast Tomosynthesis on BIRADS categorization of 
mammographic non-mass findings
Nadia Mohamed Ahmed Abdel Fattaha, Mohamed H. Zahranb, Rawya K. Fawzya, Alaa El Din M. Abdel Hamidb 

and Hala K. Maghrabyc*
aDepartment of Radio-diagnosis, Medical Research Institute, University of Alexandria, Egypt; bDepartment of Radio-diagnosisand 
Intervention, Faculty of Medicine, University of Alexandria, Egypt; cDepartment of Pathology, Medical Research Institute, University of 
Alexandria, Egypt

ABSTRACT
Introduction: Mammography is the most used breast screening tool and was proven to reduce 
breast-cancer-associated mortality. The estimated sensitivity of mammography varies between 
77% and 95%; however, sensitivity could be 26% lower in dense breasts than in entirely fatty 
breasts. The ability to represent the complex 3D breast architecture and early changes in 
anatomical structures in a 2D view is the biggest challenge for mammography. In Digital Breast 
Tomosynthesis (DBT), tomographic images are reconstructed from multiple projections 
acquired from different angles. This technique allows the generation of 3D data, reduction of 
tissue overlap and allows better evaluation of masses, architectural distortion, and asymmetries 
compared with conventional two-dimensional mammographic images.
Objective: To evaluate the impact of Digital Breast Tomosynthesis on BIRADS categorization of 
mammographic non-mass findings.
Methods: Prospective cohort for 180 women with mammographic non-mass findings who 
presented to Alexandria University Radio diagnosis Department either for screening or diag-
nostic purposes between July 2019 and August 2020 with mean age 51.44 ± 10.67 . Digital 
breast tomosynthesis and ultrasound was done for all patients. Lesions were evaluated on DM; 
DBT alone then combined DBT & DM. Comparison of results according to changes in BIRADS, 
diagnostic performance using histopathology as gold standard.
Results: 208 non-mass findings were detected by conventional mammography (104 asymme-
try, 35 architectural distortion, 69 micro calcifications), Tomosynthesis reduced the BIRADS 3 
count by 32%, upgraded the count of BIRADS 4 lesions by 11.4% while upgraded the BIRADS 2 
by 18.9% with consequent improvement of sensitivity and specificity, PPV, NPV and accuracy to 
96%, 95%, 94%,97%, and 95.6%.
Conclusion: Combined FFDM and DBT improved the diagnostic performance in evaluation of 
non-mass findings and proper BIRADS categorization.
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1. Introduction

Breast masses are common mammographic findings, 
it is defined as two-view lesions with complete or 
partial convex borders. Other non-mass findings 
including micro calcifications, architectural distortion, 
and asymmetries (focal, global, asymmetry and devel-
oping) are also seen. [1] Strategies for detecting them 
on screening mammograms include symmetrical 
comparison of breasts, looking for distortions in par-
enchymal contour, observation of the retro mammary 
fat, associated findings, and comparison with previous 
mammographic studies. [2]

The perception of these findings is crucial to get 
them diagnosed and treated effectively. Missing or 
miss-interpreting them can be due to limitations of 
the diagnostic equipment, fatigue of radiologists dur-
ing screening programs, or the indistinct features of 

tumors as they appear on mammography [3]. 
Accurate diagnosis is essential for proper management 
and better prognosis [4].

Mammography is still the primary investigating 
and screening tool, despite of the well-known limited 
sensitivity due to the misinterpretation of distortions 
and asymmetries as well as the cancers hidden by 
superimposed glandular tissue. [5]

Digital breast tomosynthesis (DBT) has been con-
sidered as an advancement of mammography with its 
significant improvements on performance and out-
comes. It superpasses supplemental screening tools 
such as ultrasoundas it significantly increases cancer 
detection and reducing recall rates. [6]

Although the combined 2D mammography and 
tomosynthesis radiation dose exceed the 2D mammo-
graphy alone, the dose of the combined 2D mammo-
graphy and DBT is still below the FDA radiation dose 

CONTACT Nadia Mohamed Ahmed Abdel Fattah nadia2251985@gmail.com Department of Radio-diagnosis, Medical Research Institute, 
University of Alexandria
*Present address: Department of Radio-diagnosis, Medical Research Institute, University of Alexandria.

ALEXANDRIA JOURNAL OF MEDICINE                
2021, VOL. 57, NO. 1, 139–148 
https://doi.org/10.1080/20905068.2021.1916244

© 2021 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group. 
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits 
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/20905068.2021.1916244&domain=pdf&date_stamp=2021-05-04


safety limit of 3 mGy per view and similar to that for 
screen film mammography. [7]

1.1. Aim of the work

To evaluate the impact of Digital Breast 
Tomosynthesis on BIRADS categorization of mam-
mographic non-mass findings and correlate its diag-
nostic performance with final histopathologic 
diagnosis in comparison with Digital Mammography.

2. Patients and methods

2.1. Patients

Prospective study for 180 patients with mammographic 
non-mass findings (micro-calcifications, focal asymme-
try, and architectural distortion) referred to the mam-
mographic unit of Radio-diagnosis and Intervention 
Department of Alexandria Main University Hospital 
and Medical Research Institute between July 2019 and 
August 2020, with mean age of 51.44 ± 10.67 years.

All patients were subjected to demographic and 
clinical data which includes patient’s name, age, mar-
ital status, lactational history, history of breast dis-
eases, and family history.

2.2. Inclusion criteria

Mammographic non-mass findings including micro- 
calcifications, asymmetry, and architectural distortion.

2.3. Exclusion criteria

Cases of breast masses evident in two projections were 
excluded from our study.

2.4. Ethics

The medical ethics were considered. The patient was 
informed about the details of the examination, patient 
agreement and informed consent were obtained, the 
patient has to get use of the examination. This study 
was approved by the Ethics Committee of the Faculty 
of Medicine, Alexandria University, IRB no.0007555, 
FWA no.00018699.

2.5. Equipment and techniques

Mammographic examination was performed using 
Fujifilm, Amulet Innoviality full-field digital mammo-
graphy machine with 3D digital breast tomosynthesis. 
. Low Kilo-voltage Peak (KvP) about 24 to 30 was 
used. The milli-Ampere-seconds (mAs) are adjusted 
upon breast tissue density.

2.6. Technique

2.6.1. FFDM
Four projections were obtained, two for each breast, 
the CC and MLO views. MLO view was done with an 
angle 45°. All views were taken while the patients were 
standing. Compression was applied to all breasts.

2.6.2. Digital breast tomosynthesis
Two views (MLO and CC) were obtained. 3D DBT 
involved the acquisition of 12 to 15 2D projection 
exposures by a digital detector from 
a mammographic x-ray source which moves over 
a limited arc angle. The 3D volume of compressed 
breast was reconstructed from the 2D projections in 
the form of series of images (slices) through the entire 
breast. Images were assessed in the workstation.

2.7. Interpretation and data analysis

Interpretation and data analysis were performed by dou-
ble peer review of two radiologist expert in breast ima-
ging. One radiologist independently reviewed the FFDM 
images. Another radiologist independently reviewed the 
DBT images only. Then, the two radiologists evaluated 
the combined FFDM and DBT. Each case was assigned 
three BIRADS categories (one for FFDM, one for DBT 
and one for combined FFDM & DBT).

A comparison between identical mammographic 
projections was performed for detection of focal mam-
mographic abnormalities including breast composition, 
asymmetry, calcifications and distorted mammary 
architecture of both breasts. No additional views were 
performed as further contrast and brightness adjust-
ment, zooming was performed on workstation.

The mammographic breast findings were finally 
assessed and classified according to ACR BIRADS 
5th edition.

Mammographic non mass findings were evaluated:

● Micro calcifications (were classified according to 
morphology and distribution.

● Asymmetries: Asymmetry, Global asymmetry, 
Focal asymmetry, and Developing asymmetry).

● Architectural distortion

2.8. Statistical analysis

Statistical analysis is performed using SPSS software 
version 25 (IBM, 2017). Data were presented in tables 
and figures. Continuous data were presented as mean 
and standard deviation. Qualitative data were pre-
sented as frequencies and proportions. Pearson’s chi- 
square (χ2) test was used to analyze qualitative data. 
The diagnostic performance of DM, DBT, and com-
bined DM and DBT was estimated on each case. The 
receiver operating characteristic (ROC) curve analysis 
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was done to show the areas under the curve (AUCs). 
A p value of ≤ 0.05 was accepted as statistically 
significant.

3. Results

3.1. Demographic data

This study included 180 female patients with their ages 
ranged from 26 to 69 with mean age of 51.44 ± 10.67. 
The most affected age group was >50 years (48.3%). 
Young patients were referred for mammography due 
to suspicious sonographic features with strong positive 
family history, as suspicious calcifications should be 
excluded. Positive family history of breast cancer was 
noted in 73/180 (40.6%). Among the 180 patients; 30 
cases (16.7%) presented for screening mammography, 
while 136 cases (75.6%) came for diagnostic purposes 
and 14 cases (7.8%) for routine follow up.

3.2. Pathological data

The final diagnosis was reached by histopathological 
examination in 163 cases, and routine follow up in 17 
cases (These cases were related to superimposition of 
glandular tissue with no underlying lesions and down-
graded their BIRADS after Tomosynthesis). 
Ultrasound guided FNAC was done in 42 cases, core 
needle biopsy in 117 cases, and excisional biopsy in 
4 cases. Ninety-six cases were diagnosed benign 
(52.5%) and 84 malignant (47.5%). (Table 1)

3.2.1. Full-field digital mammography (FFDM)
Among the 180 patients, 15 cases (8.3%) were classi-
fied as breast density A, 89 (49.4%) ACR B, 69 (38.3%) 
ACR C and 7 (3.9%) ACR D.

FFDM detected 208 non-mass findings (104 asym-
metries (57.8%), 69 micro calcifications (38.3%) and 
35 distortions (19.4%)). (Table 2)

Out of 104 Asymmetries, focal asymmetry was the 
most common type, seen in 68/180 cases (37.8%) while 
the one view asymmetry was seen in 2/180 cases 
(1.1%). Breast cancer was detected in 44 lesions 
(51.2%) while 60 asymmetries were related to benign 
lesions (57.8).

Sixty-nine micro calcifications were classified 
according to their morphology, with the linear 
branching was the most common type, seen in 20 
cases (11.1%), pleomorphic (n = 13) (7.2%), amor-
phous (n = 6) (3.3%), coarse heterogeneous in 10 
(5.6%), round in 14 (7.8%) and skin calcifications in 
3 cases (1.7%). Out of the 69 calcifications, 44 were 
counted malignant (51.2%) and 25 were benign 
(26.6%). Their distribution was diffuse, regional, 
grouped, linear, segmental in 15 (8.9%), 4 (2.8%), 22 
(11.7%),8 (4.4%), and 20 (10.6%) cases, respectively.

Thirty-five Architectural distortions (AD) were 
detected by DBT, this revealed 17 benign and 18 
malignant lesions.

Out of the 180 cases, 103 cases were assigned 
BIRADS 3(58.3%) as probably benign lesions, while 
BIRADS 2 in 13 cases (7.2%), BIRADS 4 in 64 cases 
(34.4%), and considered provisionally suspicious. 
(Table 3)

3.2.2. Digital Breast Tomosynthesis
Tomosynthesis was done for 180 patients. It upgraded 
the lesion count into 244. DBT detected 52 suspicious 
masses that were not visualized on FFDM, it clearly 
detected 5 hidden distortions secondary to tissue over-
lap. (Table 4)

Table 1. Distribution of the studied cases according to final diagnosis of histopathology.
Histopathology & follow up

Final pathological diagnosis N FNAC Core needle biopsy Excisional biopsy
Follow 
Up Percentage of patients

Benign (n = 96) Fibroadenoma 8 3 4 1 0 4.4%
Atypical duct hyperplasia 4 0 4 0 0 2.2%
Granulomatous mastitis 6 6 0 0 0 3.33%

Papilloma 1 1 0 0 0 0.55%
Peri-ductal mastitis 18 16 2 0 0 10%

FCC 10 10 0 0 0 5.%
Sclerosing adenosis 5 0 5 0 0 2.7%

Fibro adenomatoid hyperplasia 2 0 2 0 0 0.55%
Traumatic fat necrosis 16 14 2 0 0 8.8%

Radial scar 1 0 0 1 0 0.55%
hamartoma 5 5 0 0 0 2.7%

Pseudo angiomatous stromal hyperplasia 3 0 3 0 0 1.66%
Keloid 1 0 0 0 1 0.55%

Glandular superimposition 16 0 0 0 16 8.8%
Malignant (n = 84) IDC 60 8 52 0 0 33.8%

ILC 8 2 6 0 0 4.4%
Paget disease 3 1 0 2 0 1.66%

DCIS 12 0 12 0 0 6.66%
Intra cystic Papillary Carcinoma 1 0 1 0 0 1.11%

Total 180 117 42 4 17 100
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17 lesions were secondary to superimposition of 
glandular tissue and were downgraded to BIRADS 1.

Tomosynthesis reduced the BIRADS 3 count by 
32.23% from 103 into 45, upgraded the BIRADS 2 by 
18.9% lesions from 13 into 47 and upgraded the count 
of BIRADS 4 lesions from 64 to 88 lesions. (Table 5)

Significant category changes were noted for both 
asymmetries and distortions (P value <0.0001). DBT 
changed the BIRADS category of 65 asymmetries (31 
lesions showed increase while 34 showed decrease). As 
for architectural distortions, seven lesions showed 
category changes (five increased lesions that were 
obscured in 2D FFDM and two decreased related to 
post-operative changes).

No significant category changes were related to 
micro calcifications (P value 0.99); with 8/69 lesions 
showed category changes after revising DBT images. 
(five cases showed category increase and yielded 
malignant diagnosis (IDC) while the other three 
were downgraded in benign lesions). (Table 6)

3.3. Agreement of FFDM and DBT as regards 
histopathology

FFDM succeeded in correct diagnosis of 85/96 benign 
lesions (true negative for malignancy) and of 54/84 
malignant lesions (true positive for malignancy). It 
misinterpreted 11 benign lesions as malignant (false 
positive), while it gave false-negative diagnosis of 30 
malignant lesions. The overall sensitivity of mammo-
graphy was 64%, specificity was 88.5%, PPV was 
83.1%, NPV was 73.9% and accuracy was 77.2%.

Tomosynthesis improved the sensitivity, specificity, 
PPV, NPV and accuracy into 96%, 93%, 92%, 97%, 
and 94%, respectively.

Combined FFDM and DBT with BIRADS further 
improved the diagnostic performance as regards the sen-
sitivity and specificity into 96 and 95%, positive and 
negative likelihood of malignancy 18.51 & 0.04, PPV& 
NPV to 94% and 97% while the accuracy up to 95.6%. 
(Table 7)

The ROC analysis for the diagnostic performance 
of BI-RADS with DM, BI-RADS with DBT, and BI- 
RADS with combined DM and DBT for breast cancer 
revealed that BIRADS with DBT was significantly 
superior to BIRADS with DM in breast cancer 

diagnosis (AUC: 94.6 vs. 76.4), and the BI-RADS 
with combined DM and DBT was significantly super-
ior to BI-RADS with DM or BIRADS with DBT alone 
(AUC: 95.6 vs 76.4 vs 94.6) . (Figure 1 and 4)

Tomosynthesis raised the sensitivity, specificity, 
PPV and NPV for asymmetries to 95%, 98%, 98%, 
and 97% compared to 62%, 93%,87%, and 78% with 
FFDM.

While for architectural distortions, sensitivity, specifi-
city, PPV and NPV improved from 94%, 71%, 77%, and 
92% for FFDM to 94%, 82%, 85%, and 93% by DBT.

As for micro calcifications, the estimated sensitiv-
ity, specificity, PPV, NPV for FFDM 93%, 88%, 93%, 
88%, respectively, while tomosynthesis reached to 
100%, 96%, 98%, and 100%

4. Discussion

The current study focused on the role Digital Breast 
Tomosynthesis in evaluation of mammographic non- 
mass findings and displaying its role in changing their 
BIRADS categorization. Limited studies evaluated this 
issue and stressed on BIRADS 0 and 3 lesions [8,9].

The clear observation of the study was the increase in 
the lesions count by DBT compared to FFDM, this 
increase in lesion count was explained by Andersson 
[10] who stated that the use of re-constructed images in 
DBT that are obtained from different angles of the breast 
allows the assessment of breast parenchyma where 
lesions may go unnoticed.

Also, the reduction in the number of BIRADS 3 count 
lesions by 33% (from 103 to 45), which was more sig-
nificant for asymmetries and distortions is one of the 
potential advantages of DBT. Similar results were 
obtained by Basha [11], who reported DBT produced 
31.5% upgrading and 35.2% downgrading of BI-RADS 
scoring of breast lesions. Also DBT reduced number of 
BI-RADS 3 and 4, compared to FFDM (p < 0.001).

Galati [12] reported that DM+DBT increased the 
number of negative and benign cases (BI-RADS 1 
and 2) and suspicious and malignant cases (BI-RADS 

Table 3. Distribution of the studied cases according to FFDM 
BIRADS category (n = 180).

FFDM BIRADS No. %

2 13 7.2
3 103 57.2
4a 25 13.9
4b 18 10
4c 21 11.6
Provisional diagnosis
Benign 116 64.4%
Malignant 64 35.6%

Table 4. Distribution of Tomosynthesis findings and BIRADS 
categories.

Tomosynthesis No. %

Finding
Superimposition of glandular tissue 17 7.2
Suspicious mass 27 11.5
Multi focal masses 25 10.6
Benign mass 35 14.9
Interconnected tubular ducts 7 2.9
Post-operative distortion 19 4.7
Suspicious distortion 16 5.9
Suspicious calcifications 37 15.8
Benign calcifications 25 10.6
Skin and trabecular thickening 36 15.3
BIRADS 

1
17 9.4%

2 30 16.6%
3 45 25.0
4 83 46.1
5 5 2.8
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4 and 5), while it reduced the number of BI-RADS 0 
and 3.

Regarding asymmetries, DBT reduced the count 
of true asymmetries from 104 to 87, as 17 asym-
metries were overestimated due to tissue overlap 
with consequent reduction in BIRADS category 
from 3 to 1. Whereas DBT could detect 18 hidden 
suspicious lesions thus increasing the count of the 
BIRADS 4 lesions from 18 to 36 lesions. There 
were significant category changes for asymmetries 
by DBT (p < 0.001) with 31 cases showed category 
increase while 34 cases showed category decrease. 
This improved the sensitivity and specificity, PPV 
and NPV for DBT to 95%, 98%, 98%, and 97%, 
respectively, compared to 62%, 93%, 87%, and 
78% for FFDM.

Near results were reported by Mokhtar et al [13], 
who concluded that DBT enables better depiction of 
asymmetries and can be used for better lesion detec-
tion and accurate description with consequent reduc-
tion of BIRADS 3 count, number of biopsies and 
unnecessary follow up with estimated sensitivity of 
tomosynthesis was 83.33%, the specificity was 
89.74%, the positive predictive value was 78.95%, the 
negative predictive value was 92.11%, and the accuracy 
was 87.71% while the sensitivity of mammography was 
72.22%, the specificity was 71.79%, the positive pre-
dictive value was 54.17%, the negative predictive value 
was 84.85%, and the accuracy was 71.92%.

The high value of false positives in asymmetry was 
explained by Sickle [14], who explained this due to 
high recall patients with abnormal one-view-only 

Table 5. Change in individual breast lesion grading on account of digital breast tomosynthesis (DBT) compared to digital 
mammography (DM).

DM

DBT

BIRADS 1 BIRADS 2 BIRADS 3 BIRADS 4 a BIRADS 4 b BIRADS 4 c BIRADS 5 Total

BI-RADS 2 0 (0%) 12 (6.7%) 0 (0%) 1 (0.6%) 0 (0%) 0 (0%) 0 (0%) 13 
(7.2%)

BI-RADS 3 17 (9.4%) 16 (18.3%) 42 (23.3%) 19 (10.6%) 0 (0%) 9 (5%) 0 (0%) 103 (57.2%)
BI-RADS 4a 0 (0%) 1 (0.6%) 3 (1.7%) 17 (9.4%) 0 (0%) 4 (2.2%) 0 (0%) 25 (13.8%)
BI-RADS 4 b 0 (0%) 1 (0.6%) 0 (0%) 1 (0.6%) 9 (5%) 5 (2.8%) 2 (1.1%) 18 

(10%)
BI-RADS 4 c 0 (0%) 0 (0%) 0 (0%) 1 (0.6%) 0 (0%) 17 (9.4%) 3 (1.7%) 21 (11.7%)
BI-RADS 5 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Total 17(9.4%) 30 (16.6%) 45 

(25%)
39 (21.7%) 9 

(5%)
35 (19.4%) 5 

(2.8%)
180 (100%)

Table 6. Significance of category changes after revising DBT according to lesion type.

Total 
No.(%)

No categorchange 
No.(%)

Category increased cases 
No. (%)

Category decreased cases. 
No. (%)

Chi square test/fisher test

X2 p-value

Asymmetry 104 (100%) 39 (37.5%) 31 
(29.8%)

34 
(32.7%)

39.92 <0.0001*

Calcification 69 (100%) 61 
(88.6%)

5 
(7.1%)

3 
(4.3%)

- 0.99

Distortion 35 (100%) 28 
(80%)

5 
(14.3%)

2 
(5.7%)

57.91 <0.0001*

Table 7. The diagnostic performance of full-field digital mam-
mography, Digital Breast Tomosynthesis, and combined tomo-
synthesis and mammography for confident breast cancer 
diagnosis considered histopathology as the reference 
standard.

Criterion
Mammography 
% (95% CI)

Tomosynthesis 
% (95% CI)

Combined 
% (95% CI)

Accuracy 77.2% 94% 95.6%
Sensitivity 64% 

(53.0–74.0%)
96% (90–99%) 96% 

(90–99%)
Specificity 88.5% 

(80.4–94.1%)
93% (86–97%) 95% 

(88–98%)
Positive likelihood 

ratio
5.61 (3.15–10.0) 13.22 (6.47–27.02)

18.51 (7.88–43.5)
Negative likelihood 

ratio
0.4 (0.30–0.54) 0.04 

(0.01–0.12)
0.04 

(0.01–0.11)
Disease prevalence 47% 

(39.0–54.0%)
47% (39–54%) 47% 

(39–54%)
PPV 83.1% 

(72.0–91.0%)
92% (84–97%) 94% 

(89–98%)
NPV 73.9% (65.0%- 

82.0%)
97% (91–99%) 97% 

(91–99%)

Figure 1. Comparison of the ROC areas of FFDM, DBT and 
combined FFDM and DBT for breast cancer diagnosis evi-
denced by histopathology as the reference standard.
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findings as they may represent cancers that are either 
obscured by superimposed glandular tissue or not 
included in the field. Also, the focal asymmetry is 
usually managed with short-interval follow-up rather 
than biopsy.

Architectural distortions are false negatives that typi-
cally accompany tissue overlap, so the level of contribu-
tion by 3DBT to diagnostic performance is high. [15]

In the current study, 35 architectural distortions 
were detected by DBT, 30 lesions were evident in 2D 
mammography while the other five were hidden due 
to tissue overlap and were counted as false negatives 
for mammography. There was significant difference in 
BIRADS category of distortions between FFDM and 
DBT(P < 0.0001). The reported sensitivity, specificity, 
PPV and NPV for FFDM were 94%, 71%, 77%, and 
92% compared to 94%, 82%, 85%, and 93 by DBT.

Near similar results were obtained by El Bakry [16], 
who showed that DBT+FFDM had an overall better 
specificity and sensitivity (94–78%) than stand-alone 
FFDM (91–65%) respectively.

Partyka [17] suggested that DBT improves the vis-
ibility of distortions and eliminates the pseudo-AD 
effects and with the aid of DBT, ADs that would 
otherwise remain hidden in DM can be revealed 

more readily with tomosynthesis than with 2D 
mammography.

For microcalcifications, 61/69 lesions were assigned 
to their correct BIRADS by FFDM based on their 
morphology and distribution. Five cases showed cate-
gory increase to BIRADS 5 and were proved to be 
malignant while three were downgraded to BIRADS 
2, related to skin calcifications and post-operative fat 
necrosis. In this study, DBT did not have a significant 
impact on assessment of microcalcifications compared 
to FFDM, as most of the lesions were evaluated 
according to their morphology, distribution in 
FFDM and assigned to its proper BIRADS category. 
No significant category changes were noted with DBT. 
However, it was able to detect concomitant masses, 
distortions, and confirm multifocality.

Similar observation was noted by Takamoto [18], 
who reported that calcifications have much higher 
attenuation compared to normal breast tissue, so it is 
feasible to detect even in 2DMMG. This explains the 
low count of false negative lesions in micro calcifica-
tions .However, DBT enables stereoscopic recognition 
of calcification spread. Therefore, it will be a useful 
modality in the imaging of the extent of resections by 
surgeons during surgery. The same study concluded 

Figure 2. 49 years old case, with positive family history of breast cancer, presented for screening mammography (a) Craniocaudal 
and (b) Medio lateral oblique DM images of both breasts revealed suspected distortion noted at the inner portion of the left breast. 
(c) and (d) Craniocaudal and mediolateral oblique Tomosynthesis revealed an area of suspicious architectural distortion.(e) 
Ultrasound revealed an ill-defined hypo-echoic mass lesion with posterior shadowing. US guided core biopsy was performed 
and revealed infiltrating ductal carcinoma.
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that there were significant category changes between 
DBT and FFDM as regards asymmetry, masses and 
architectural distortions.

Also, it was found that spatial resolution of micro 
calcifications is lower at DBT owing to tube motion, 
greater pixel size, and pixel binning, which affects 
lesion conspicuity and veils the volumetric distribu-
tion of calcifications from individual slices, resulting 
into a loss in calcification characteristics and morphol-
ogy. [19]

This study revealed that combined FFDM and DBT 
significantly improved the diagnostic performance 
with 95%CI to 96%, 95% as regards the sensitivity 
and specificity, positive and negative likelihood of 
malignancy 18.51 & 0.04, PPV& NPV to 94% com-
pared to FFDM or DBT alone.

Similar results were concluded by Sanmugasiva [20] 
that integrating DBT to FFDM allows good character-
ization of breast lesions and accurate diagnosis of can-
cer with sensitivity, specificity, PPV and NPV of mass 
lesions detected on DBT+ FFDM were 93.8%, 85.1%, 
88.8%, and 91.5%, respectively. The PPV for calcifica-
tion is 61.6% and asymmetry is 60.7% and 81.6%.

Helyie [21] subjectively compared 3D DBT when 
characterizing known masses, architectural distortions, 

or asymmetries. They found that combined DM and 
3D DBT achievement was better for diagnosis in 50% 
of cases. They concluded that 3D DBT might be an 
alternative to the additional mammographic views in 
most cases mostly in non-calcified concerned lesions.

In a similar study conducted by Basha MA et al, 
[11] concluded that BIRADS with DBT was signifi-
cantly superior to BIRADS with DM in breast cancer 
diagnosis (AUC: 0.883 vs. 0.619; p < 0.0001; 95% CI 
0.214 to 0.313), and the BI-RADS with combined DM 
and DBT was significantly superior to BI-RADS with 
DM alone or BIRADS with DBT alone (AUC: 0.971; 
p < 0.0001; 95% CI 0.0565 to 0.120)

Ali et al [22] concluded that 3D DBT significantly 
reduced the need for additional mammographic views 
and as well the frequent follow-up studies as it gave 
better characterization for all BIRADS 3 lesions and 
reduced the stress levels in women. And that scrolling 
the three-dimensional images for a particular view 
eliminates the tissue overlap seen in two-dimensional 
images and improves the resolution for a better diag-
nostic capability. In the current study, no additional 
views were used for evaluation of the lesions to reduce 
the radiation dose, as further processing was done 
while viewing the digital images on workstation such 

Figure 3. 54 years old patient complaining of left breast lump. (a) Craniocaudal, (b) mediolateral oblique DM images of both 
breasts revealed an area of focal asymmetry at the left upper inner quadrant, (c) Thin cuts tomosynthesis revealed internal fat 
density areas with central lucency. (d) Ultrasound showed a small hyper echoic area confined to the pre mammary region, with 
central cystic changes which was proved to be focal traumatic fat necrosis.
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as zooming, changing contrast, and brightness to facil-
itate lesion detection. We believe that the role of addi-
tional views was considered being beyond our study.

With the increasingly wide spread of DBT, early 
detection and management of breast cancer are 
reached as tomosynthesis may reveal suspicious 
lesions that were not visible with 2D mammography. 
Consequently, we recommended the use of combined 
FFDM and DBT together with BIRADS for the assess-
ment of non-mass findings for better diagnostic per-
formance and lesions evaluation.

5. Conclusions

Digital breast tomosynthesis combined with FFDM 
are superior to FFDM alone in the assessment and 
changing BIRADS categorization of distortions and 
asymmetries. No significant value for DBT in 

changing BIRADS of microcalcifications.
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