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Abstract

Background: Breast cancer in women is a major public
health problem throughout the world. To reduce the morbidity
and mortality associated with breast cancer, early detection
becomes a very important job. Addition of breast Tomosyn-
thesis to mammography examination reduced and eliminated
tissue overlap especially in women with radiographically
dense breast.

Aim of Study: To evaluate the impact of adding Digital
Breast Tomosynthesis (DBT) to Full Field Digital Mammog-
raphy (FFDM) in detection, characterization and diagnosis
of mammographically indeterminate breast lesions.

Subjects and Methods: The study included 80 patients
with 86 indeterminate findings on mammography. DBT ex-

amination was done and imaging findings were evaluated
before and after the use of DBT.

Results: Tomosynthesis showed better diagnostic perform-
ance compared to mammography. The sensitivity of Tomo-
synthesis was 90%, the specificity was 91.1%, the positive
predictive value of 88%, the negative predictive value was
92.7% and the diagnostic accuracy was 91%, while the sensi-
tivity of mammography was 62.5%, the specificity was 59%,
the positive predictive value was 52.1%, the negative predictive
value was 68.8%, and the diagnostic accuracy was 60.4%.

Conclusion: DBT significantly enhanced the detection
and characterization of indeterminate breast lesions on digital
mammography especially in the context of dense breast
parenchyma.

Key Words: Digital mammography — Tomosynthesis — Inde-
terminate breast lesions.

Introduction

BREAST cancer in women is considered a major
public health problem throughout the world. It is
the most common cancer among women both in
developed and developing countries, accounting
for 22.9% of all female cancers. In Egypt, breast
cancer accounts for 37.7% of the total new cancer
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cases. It is the leading cause of cancer related
mortality accounting for 29.1% of the cancer related
deaths [1].

Early detection of breast cancer is an important
task to reduce the morbidity and mortality associ-
ated with breast cancer cases [2]. Mammography
is the basic breast imaging modality for early
detection and diagnosis of breast cancer [3].

Full Field Digital Mammography developments
have been rapid, enabling high-quality breast im-
ages with higher contrast resolution, an impro-
ved dynamic range, and rapid processing of data
and images when compared with Screen Film
Mammography. However, some limitations still
persist [4].

Mammography has low sensitivity and specif-
icity in women with radiographically dense breast
due to decrease contrast between a possible tumor
and surrounding breast tissue and summation of
tissues may obscure lesions [5].

Breast Tomosynthesis by reducing or eliminat-
ing tissue overlap can markedly solve most of these
problems.

So, the aim of our study was to evaluate the
impact of adding digital breast Tomosynthesis
(DBT) to Full Field Digital Mammography (FFDM)
in detection, characterization and diagnosis of
mammographically indeterminate breast lesions.

Patients and Methods

A prospective study was performed in Female
Imaging Unit of the National Cancer Institute
(NCI), Cairo University, between April 2018 and
November 2018, the study was approved by its
Research and Ethical Committee with informed
patients consent.
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The study was conducted on 80 patients their
ages range from 35-75 presented with pal pable
breast mass or detected incidentally in screening
program.

Inclusion criteria:
1- Female of age group =30 years.

2- Indeterminate breast lesions by mammography
(BIRADSIII, 1V).

3- Dense breast in patients with complain (BIRADS
0) which need further assessment.

Patient exclusion criteria:

1- Pregnant femal e to avoid the hazards of ionizing
radiation to the fetus.

2- Tender breast that can't tolerate compression.

3- Patients who mammographic BIRADS other
than O, Il and IV.

All cases with indeterminate digital mammog-
raphy lesions underwent DBT.

Patients preparations:

Full personal, past and family history of the
patients were taken including age, previous mam-
mograms, prior surgeries, complainsif present,
superficia marks (such as prominent moles, scars
from an incision), family history of breast cancer
and history of hormonal pills.

Imaging technique:

M ammographic examination was performed
using full field digital mammography machine
with DBT (Senographe Essential GE healthcare
and Hologic Selenia dimension 2D/3D). For digital
mammography; two views for each breast (CC)
and (MLO) were taken. For Tomosynthesis also
CC and MLO series views were taken.

For digital mammaography the entire procedure
including the patients' preparation about 10 minutes
while each exposure took 20 seconds, Tomosyn-
thesisis slower each arc projection took about 1
minute.

Three Dimensional DBT involved the acquisi-
tion of twelve to fifteen 2D projection exposures
by adigital detector from a mammographic X-ray
source which moves over alimited 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 on the workstation.

The results of both mammography studies;
Digital mammography and Tomosynthesis for each

patient were compared in terms of detection, visual
accuracy, main radiological features, sensitivity,
and specificity and BIRADS classification.

Image analysis and interpretation of Mammog-
raphy and 3D Digital Tomosynthesis:

- Breast density was assessed for each patient.

- Each lesion was evaluated regarding site, type
(mass, focal asymmetry * calcifications and size).

- Lesions were classified as benign or malignant
according to the mammography BI-RADS lexicon
morphology descriptors.

- Masslesions: Shape, margin, density and size.
- Asymmetry: Simple, focal, global or developing.
- Calcifications: Morphology and distribution.

- Both modalities were independently reported as
apart of the diagnostic procedure, we determined
the BI-RADS category of the lesionsin each of
the 2 imaging modalities individually according
to the BI-RADS lexicon 2013 classification,
guided by the results of mammaographic findings.

All our cases underwent pathological confirma-
tion (by surgical biopsy, mastectomy, us guided
biopsy or stereotactic biopsy) and/or follow-up.

Results

We performed our study on 80 female patients
with 86 lesions; 46 (56.3%) lesions at right and 32
(40%) at left breast. Patients were aged from 35
to 75 years old with mean age 46.3 +9.4 (mean %
SD).

Half of the patientsin our study had first-and
second-degree rel atives who were positive for
breast cancer. Both imaging modalities were inter-
preted independently, and all breast findings were
assessed regarding the presence of mass lesion or
any other suspicious abnormalities.

Cases were presenting with; breast lump only
49 cases (61.3%), breast lump with breast edema
4 (5%), lump with nipple retraction in 4 (5%) cases
and asymptomatic in 23 (28.7%). Findings detected
by mammography and Tomosynthesis were shown
in Table (1). Some affected breasts had multiple
lesions. DBT detected 10 lesions not seen by DM.
characteristics of findings detected by DBT and
digital mammography were shown at Tables (2-
5). Distribution and ACR classification of breast
density were reported in Table (6). Table (7) re-
vealed that; 10 lesions were clarified by DBT not
seen in DM. These lesions were found in dense
breast more than non-dense.
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Eighty six lesions were detected by digital
mammography, 40 of them were mass and 46 were
non mass while 96 lesions were detected by DBT,
76 of them were mass and 20 non mass. Final
diagnosis were 82 mass and 14 non mass.

Z-test for proportion:

Table (8) showed that there were high statistical
significant differences between digital mammog-
raphy and tomosynthesis in mass detection, in all
ACR categories. Tomosynthesis had higher sensi-
tivity and accuracy for mass detection than digital
mammography, while digital mammography had
more false negative rate than tomosynthesis due
to overlapping tissue in dense breast which obscur-
ing underlying masses. Comparison between mass
detection by digital mammography and tomosyn-
thesisin non-dense breast (ACR A and B categories)
(Table 9) showed that there were high statistical
significant differences between digital mammog-
raphy and tomosynthesisin mass detection, in non-
dense breast. Tomosynthesis had higher sensitivity
and accuracy for mass detection than digital mam-
mography, while digital mammography had more
false negative rate than tomosynthesis. Whilein
in dense breast (ACR C and D) (Table 10), we
found high statistical significant differences be-
tween digital mammography and tomosynthesisin
mass detection. Tomosynthesis had higher Sensi-
tivity and Accuracy for mass detection than digital
mammography, while digital mammography had
more fal se negative rate than tomosynthesis due
to overlapping tissue in dense breast which may
obscure underlying masses. Final diagnosis was
according to histo-pathological analysis of biopsy
and surgical samples, fine-needle aspiration cytol-
ogy or follow-up.

Table (11) showed that 41.7% of lesions detect-
ed by tomosynthesis were malignant tumors, 58.3%
were benign tumors, the most common benign
lesions were fibrocystic changes followed by fi-
broadenomata and most common malignant tumor
was invasive ductal carcinoma

We detected were high statistical significant
differences between digital mammography and
tomosynthesisin BIRADS as demonstrated in Table
(12). Regarding that DBT clarify 10 more lesions
not visualized by DM.

There was statistical significant differencein
cancer detection between digital mammography
and tomosynthesis, in non-dense breast (ACR A
and B categories) aswell as dense breast (ACR C
and D categories). Tomosynthesis had higher Sen-
sitivity, specificity and accuracy than digital mam-
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mography, while digital mammography had more
false positive rate than tomosynthesis (Tables
13,14).

Figs. (1,2) 54-year-old female. (1) Mammo-
graphic views, ACR C. Left breast shows areas of
focal asymmetry associated with architectural
distortion in the upper outer and lower inner aspect
of the left breast (BIRADS Iva). No spiculated
masses or suspicious micro-calcifications. (2)
Tomosynthesis reveals. Left breast two small ir-
regular, ill-defined lesions with spiculated margins
seen at upper outer quadrant which measures 10x8
mm and lower inner quadrant which measures 9.5
X 8mm associated with axillary LNs one of the
with lost fatty hilum (BIRADS V). Histopathology:
Invasive ductal carcinoma. Conclusion: 3D digital
breast tomosynthesis easily detects two small
spiculated lesions at UOQ and L1Q of the left
breast. Tomosynthesis upgrades two left breast
lesions which proved to be invasive ductal carci-
noma.

Figs. (3,4) 56-year-old female. (3) Digital Mam-
mography reveals ACR A. Left breast shows focal
asymmetry in the upper outer quadrant (BIRADS
I11). No spiculated masses or suspicious micro-
calcifications. (4) Tomosynthesis, left breast shows
area of parenchymal distortion associated with
small spiculated lesion at upper outer quadrant
(BIRADS IV¢). Histopathology: Invasive lobular
carcinoma. Conclusion: Tomosynthesis easily de-
tects architectural distortion with small spiculated
lesion at UOQ of the left breast. Tomosynthesis
upgrades the left breast lesion which proved to be
invasive lobular carcinoma.

Figs. (5,6) 52 year old female. (5) Digital
Mammography reveals; ACR B. Right UOQ area
of architecture distortion (BIRADS1Va). (6) 3D
Tomosynthesis reveals. Right breast show UOQ
ill-defined dense mass with irregular outline and
spiculated margins measures about 32x24mm, no
suspicious micro-calcifications (BIRADS IV c).
Histopathology: Invasive ductal carcinoma. Con-
clusion: 3D Digital Tomosynthesis upgrades right
breast lesion from IVato IVc which proved to be
invasive ductal carcinoma

Figs. (7,8) 35-year-old female complaining
from right breast lump. (7) Digital Mammography
reveals, ACR D. Right outer central area of archi-
tectural distortion (BIRADS IVa). Left enlarged
axillary lymph node with preserved fatty hilum.
Tomosynthesis reveals. The lesion becomes more
clearly define with spiculated margins on 3D Digital
Tomosynthesis images measuring about 25 X 27mm
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(BIRADS V). Histopathology: Invasive duct
carcinoma. Conclusion: The Tomosynthesis has
better margin characterization, which easily detects
the spiculated margins of this lesion and upgraded
the BIRADS category from IVato IVc.

Figs. (9,10) 48 year old female complaining
from left breast lump. (9) Digital Mammaography
reveals;, ACR C. Left UOQ dense lesion with ob-
scured margin (BIRADS lva). No suspicious micro-
calcific foci. Bilateral axillary LNswith preserved
fatty hilum. (10) Tomosynthesis reveals; left UOQ
well defined rounded medium dense lesion with
smooth margins and minute peripheral calcific foci
measures about 16 X 16mm associated with char-
acteristic halo sign BIRADS 1I. Final diagnosis:
Simple cyst. Conclusion: Tomosynthesis better
delineate margins of the lesion and presence of
calcifications this downgrades BIRADS from being
suspicious (1Va) into benign lesion (11) which
proved to be simple cyst.

Figs. (11,12) 36 year old female complaining
from right nipple retraction. (11) Digital Mammog-
raphy reveals; ACR B. Right nipple retraction with
central retro areolar asymmetrical density (BIRADS
IVa). Left well defined medium density lesionin
UOQ seenin CC view and obscured in MLO due
to summation of glandular tissue measuring about
11 X 12.5mm. (BIRADS I11). 3D Tomosynthesis
revedls, right central retro-areolar dense mass with
irregular outline and spiculated margins associated
with retracted nipple measuring about 35 X 21mm
(BIRADSIVc) and left UOQ well defined medium
dense lesion with better definition of marginsin
both CC and MLO views measures about 13 X
11mm. (BIRADS I1). Histopathology: Right inva-
sive lobular carcinoma and left fibroadenoma
Conclusion: Tomosynthesis upgrades right breast
lesions from Il to IV c with better delineation of
its margins which proved to be invasive lobular
carcinoma, however, tomosynthesis has the same
BIRADS of the left breast lesion as DM with better
characterization for its margins which proved to
be fibroadenoma.

Table (1): Number of findings in affected breasts detected by
mammography, tomosynthesis.

Table (2): Findings detected by digital mammography.

Digital mammography Number of findings (n=86)

findings No. %

* Mass 40 46.5

* Asymmetry 30 34.9

* Architecture distortion 7 8.1

« Clusters of micro-calcification 5 5.8
with no underlying mass

* Dense breast (BIRADS 0) 4 4.7

Table (3): Characteristics of masses detected by digital mam-
mography.

o Detected masses (n=40)
Mass characteristics

No. %
Mass margin: Obscured 19 475
[1l-defined 15 375
Well-defined 6 15
Mass shape:  Irregular 18 45
Round 12 30
Oval 5 125
Meacro lobulated 5 125

Table (4): Findings detected by tomosynthesis.

Number of findings (n=96)
Tomosynthesis findings

No. %
» Architecture distortion 4 4.2
 Dilated ducts 3 31
« Clusters of micro-calcification 2 21

with no underlying mass
* Asymmetrical densities 4 4.2
» Overlapped glandular tissue 7

Table (5): Characteristics of masses detected by tomosynthesis.

o Detected masses (n=76)
Mass characteristics

No. %
Mass margins: Well-defined 34 447
Speculated 30 39.5
I1l-defined 12 15.8
Mass shape:  Irregular 35 46.1
Round 25 329
Oval 10 13.1

Meacro lobulated 6 79

Table (6): Frequency distribution of breast densities of study
participants according to ACR BIRADS lexicon.

Study participant (n=80)

. Mammography Tomosynthesis
Number of findings No. (%) No. (%)
Right breast 49 (57) 55 (57.3)
Left breast 33(38.4) 37(38.5)
Both breasts 4(4.6) 4(4.2)
Total 86 (100) 96 (100)

ACR Category

No. %
A 4 5
B 27 337
C 42 52.5
D 7 8.8
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Table (7): Shows number of findings in each breast category
detected by digital mammography and digital breast
tomosynthesis.

ACR Number of study No. of findings No. of findings
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Table (11): The distribution of different pathological entities
“benign and malignant lesions” regarding final
diagnosis either by histo-pathological evaluation
or follow-up.

category participant by FFDM (86) by DBT (96) Pathological entities N %
A 4 4 4 Benign: 56
B 27 29 30 Fibrocystic changes. 23 41.1
C 42 46 51
D 7 7 1 Abscess | 1.8
Granulomatous mastitis 2 3.6
Total 80 86 96 Duct ectasia 2 3.6
Fibroadenoma 17 30.3
Table (8): Comparison between mass detection by digital Benign phylloids | 1.8
mammography and tomosynthesis in all ACR Normal 7 12.5
categories: Considering that mass as positive and Postoperative scar 3 54
non mas-mass as negative. p ’
Digital Malzgnan.t: . 40
Mass mammo- Tomosyn- 2 Invasive ductal carcinoma 28 70
detection thesis X p : ;
graphy Invasive lobular carcinoma 7 17.5
— Mucinous carcinoma 2 5
True positive 40 (41.7%) 76 (79.2%) 22.3 <0.001 (HS) DCIS 3 7.5

False positive 0 (0.0%) 0 (0.0%) NA NA
True negative 14 (14.6%) 14 (14.6%) NA NA
False negative 42 (43.7%) 6 (6.2%) 27.6 <0.001 (HS)

Sensitivity 49% 92.7% 6.5% <0.001 (HS)
Specificity 100% 100% NA NA
Accuracy 56.3% 93.7% 5.9*% <0.001 (HS)

Table (12): BIRADS scoring of indeterminate lesions detected
by digital mammography comparing with BIRADS
scoring of lesions detected by tomosynthesis.

NA: Not Applicable.

Table (9): Comparison between mass detection by digital
mammography and tomosynthesis in non-dense
breast (ACR A and B categories): Considering that
mass as positive and non-mass as negative.

Mass rr]?alr%lﬁ?l- Tomosyn- 2

detection ° thesis P
graphy

True positive 21 (61.8%) 29 (85.3%) 3.7 0.05

False positive 0 (0.0%) 0 (0.0%) NA NA

True negative 4 (11.8%)
False negative 9 (26.4%)

4(11.8%) NA NA
1(29%) 27.6 0.01(S)

Sensitivity 70.0% 96.7% 2.8* <0.004(HS)
Specificity 100% 100% NA NA
Accuracy 73.5% 97.1% 2.7% <0.005(HS)

NA: Not Applicable.

Table (10): Comparison between mass detection by digital
mammography and tomosynthesis in dense breast
(ACR C and D): Considering that mass as positive
and non-mass as negative.

Mass nlljaﬁlrtr?(l)- Tomosyn- _2
detection graphy thesis p

22 (35.5%) 47.0(%) 223 <0.001 (HS)
0(0.0%) NA NA
10(%) NA NA
5(62%) 27.6 <0.001 (HS)

True positive
False positive 0 (0.0%)

True negative 10 (16.1%)
False negative 30 (48.4%)

Sensitivity 42.3% 90.4% 5.6% <0.001 (HS)
Specificity 100% 100% NA NA
Accuracy 51.6% 92% 5.1* <0.001 (HS)

NA: Not Applicable.

Digital Tomosyn-

BIRADS mammography  thesis MN p

No. % No. %
0 4 47 0 0.0 Fisher 0.1
I 0 0.0 7 73  Fisher 0.1
I 0 0.0 26 27.1 Fisher <0.001 (HS)
11 37 43 22 23 36 0.003 (S)
IVa 36 419 6 62 240 <0.001 (HS)
IVb 335 5 52 Fisher 0.1
Ve 6 7 13 13.5 Fisher <0.001 (HS)
\% 0 0.0 17 17.7 Fisher 0.003 (S)

Table (13): Comparison between diagnostic performance of
digital mammography and tomosynthesis in non
dense breast (ACR A and B categories).

Final Digital Tomosyn-

2
diagnosis gray thesis X

True positive 10 (29.4%) 14 (41.1%) 0.6 0.4
False positive 6 (17.6%) 1 (3 %) Fisher 0.1
True negative 13 (38.2%) 18 (52.9%) 0.9 0.3

False negative 5 (14.7%) 1 (3 %) Fisher 0.2
Sensitivity  66.7% 93.3% 2.7%  <0.005 (HS)
Specificity 68.4% 94.7% 2.8* 0.004 (HS)
PPV 62.5% 93.3% 3.06* <0.002 (HS)
NPV 72.2% 94.7% 24%  <0.01 (S)
Accuracy 67.6% 94.1% 2.8% <0.004 (HS)

Positive: Malignant.
Negative: Benign or no detected abnormality.
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Table (14): Comparison between diagnostic performance of digital mammography
and tomosynthesis in dense breast (ACR C and D categories).

Final Digital . 2
diagnosis mammography Tomosynthesis X p
True positive 15 (24.2%) 22 (35.5%) 13 0.2
False positive 17 (27.4%) 3 (4.8%) Fisher 0.001 (S)
True negative 20 (32.3%) 34 (54.9%) 5.5 0.02 (S)
False negative 10 (16.1%) 3(4.8%) Fisher 0.07
Sensitivity 60.0% 88.0% 35% <0.001 (HS)
Specificity 54.1% 92.0% 4.7* <0.001 (HS)
PPV 47.0% 88.0% 4.8% <0.001 (HS)
NPV 66.7% 92.0% 2.8% <0.001 (HS)
Accuracy 56.5% 90.3% 3.8% <0.001 (HS)
Positive : Malignant. S : Significant.
Negative : Benign or no detected abnormality. HS : High Significant.

(A) B)

© D)

Fig. (1): Mammography CC and MLO views.
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Fig. (2): Tomosynthesis CC and MLO
of the left breast.

Fig. (3): Mammography CC and MLO
views.
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(A) B)
Fig. (4): Tomosynthesis CC and MLO of left breast.

Fig. (5§): Mammography CC and MLO views.
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(&) (B) ©
Fig. (6): Tomosynthesis CC and MLO views.

(A) B)

© D)
Fig. (7): Mammography CC & MLO views.
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Fig. (8): Tomosynthesis of the right breast CC & MLO views.

Fig. (9): Mammography CC & MLO views.
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(A) B) ©
Fig. (10): Tomosynthesis of left breast CC & MLO views.

Fig. (11): Mammography MLO and CC view.
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Fig. (12): Tomosynthesis MLO and CC views.

Discussion

Digital Breast Tomosynthesis (DBT) is a new
diagnostic technique in breast evaluations with a
promising role in rising sensitivity and specificity
of Digital Mammography (DM) [6].

Women with extensive breast density are at
higher risk of developing breast cancer; that cancer
will not be detected because of masking of the
radiological signs of cancer by increased density.
Fatty breasts on mammogram allow better detection
of breast cancer. Diagnosis of breast carcinoma is
a complex issue and requires multiple imaging
modalities [7].

Digital Breast Tomosynthesis (DBT) improves
detection and characterization of breast lesions
especially in women with dense breasts. It can
overcome the inherent limitations of mammo-

graphy due to overlapping of normal and patholog-
ical tissues [8] . 3D DBT allow better detection of
lesion size, characterization of the lesions. It shows
more screening sensitivity and decrease in recall
rates [9].

In our study we evaluated the accuracy of DBT
in detection and characterization of mammograph-
ically indeterminate breast lesions BIRADS 0, II1
and IV.

In our study, Digital Breast Tomosynthesis
(DBT) detected new 10 lesions not seen in digital
mammography. It overcomes the problem of breast
densities in DM and detected 36 masked masses
not seen in DM. We found 3 (7.5%) lesions with
benign morphology on mammography proved to
be irregular on Tomosynthesis, while 3 (7.5%)
lesions were described as irregular and proved to
show benign shape morphology. Regarding the
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margin of mass lesions; Tomosynthesis changed
the identified margin in 12 (27%) mass lesions.
So Tomosynthesis is better in margin and shape
characterization as it overcome tissue overlap. The
use of DBT allows proper BIRADS categorization
and reduces unnecessary biopsies.

Helvie et a., (2010) reported that tomosynthesis
improves characterization of malignant lesions
compared to mammography. It allows more accu-
rate assessment of shape and margin of the lesions
[9]. They also reported that DBT revealed 77% of
the perimeter of visible mass while conventional
mammography showed 53% of the perimeter of
the mass [9].

In aretrospective study done by Yang et a.,
2013 [g]; stated that breast cancer cases were better
described by DBT due to better lesion detection
regarding shape and margin of masses and also
subtle spiculated margins can be depicted by the
use of thin dlide.

Skaane, 2012 [10] also verified that using DBT
enables better assessment of shape and margin of
breast |esions due to elimination of overlapping
tissue. It can distinguish superimposed tissue from
breast |esions with increased specificity as com-
pared with conventional mammography.

In our study, mammography detected 40
(41.7%) masses while Tomosynthesis detected 76
(79.2%) masses. Our results show significant dif-
ference between tomosynthesis and digital mam-
mography in detection of masses ( p<0.001) as the
sensitivity of DM for mass detection was 49% and
accuracy 56.3% whilein DBT sensitivity for mass
detection was 92.7% and accuracy 93.7%.

We found that in non-dense breast, DBT in-
creases the sensitivity for mass detection from 70%
to 96.7% and accuracy from %73.5 to 97.1% while
in dense breast DBT raised sensitivity for mass
detection from 42.3% to 90.4% and accuracy from
51.6% to 92%, so the difference in sensitivity and
accuracy for mass detection between DBT and DM
more in dense breast than non-dense breast.

Waldherr et a., 2013, found that breast tomo-
synthesis revealed higher sensitivity and signifi-
cantly (15-20%) better NPV compared with FFDM
regarding detection of masses, lesion margins and
improved demarcation of radial distortions. Ele-
vated NPV reduces recall rate especially in screen-
ing [12].

In this study, Tomosynthesis overcome the
tissue overlap in focal asymmetries and can verify
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mass from overlapped fibro-glandular tissue. This
was similar to study done by Christoph et al., 2013
[13].

Skaane, 2012 [10] suggested that digital breast
Tomosynthesis improves detection of breast archi-
tectural distortion particularly in cases with heter-
ogeneous dense breasts. In our study, there were
56 (58.3%) benign lesions and 40 (41.7%) malig-
nant lesions. Within the 56 benign lesions 41.1%
of them were fibrocystic changes, 1.8% was breast
abscess, 3.6% were diagnosed as granulomatous
mastitis, 3.6% were duct ectasia, 30.3% were
fibroadenoma, 1.8% were benign phylloids, 12.5%
were diagnosed as normal and 5.2% were postop-
erative scaring. Giovanna Mariscotti et al., 2017
[14] reported 89 benign lesions; 25/89 (28.1%) of
lesions were fibroadenomata and 21/89 (23.5%)
as fibrocystic changes. Also close to Asbeutah
A.M., et a., 2018 [15] who stated that fibroadenoma
and fibrocystic changes were the most common
benign lesions. The use of DBT may be helpful in
reducing biopsies done for benign lesions [16].

In the present study malignant lesions was
(41.7%) of the total cases, 70% of them were
invasive ductal carcinoma, 17.5% were invasive
lobular carcinoma, 5% mucinous carcinoma and
7.5% were DCIS and most common malignant
tumor was invasive ductal carcinoma (70%). This
was similar to Ali et al., 2015 [17] who reported
that out of the total 67 malignant lesions out of
145 breast lesions. Invasive ductal cancers were
34 (50.8%) lesions. Also Fornvik et al., 2010 [19]
stated that invasive ductal cancersis the most
common malignant tumor.

In our study, we found that tomosynthesis clar-
ified 10 more lesions hardly seen in digital mam-
mography and changed the identified BIRADS
category in 64 (74.4%) lesions. It upgraded 30
(34.9%) lesions and downgraded 34 (39.5%) le-
sions. Tomosynthesis significantly decreased the
number of indeterminate lesions (BIRADS I,
IVa) from 84.9% to only 29.2%.

Hakim et al., 2010 [19] found that combined
FFDM and DBT were more accurate than additional
mammographic views particularly in cases with
known masses, architectural distortions, or asym-
metries. In this study; 3D Digital Breast Tomosyn-
thesis showed better lesion BIRADS classification
and significantly decreased the number of indeter-
minate/suspicious lesions, (BIRADS 3 & 4).

Yang et al., 2013 [g] reported that tomosynthesis
upgraded 85.2% of lesions from BIRADS 2 or 3
to BIRADS 4 or 5in non-calcified lesions, upgrad-
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ed 78.2% of al breast lesionsto equal or higher
than BIRADS 4b, with only mild to moderate
improvement of the diagnostic accuracy.

Also, in concordant with Raghu et al., 2016
[20] who stated that tomosynthesis significantly
decrease number of indeterminate lesion BIRADS
[11 from 33.3% in DM to only 16.4% by DBT with
p<0.0001. But they reported no change in BIRADS
category (4 and 5) after addition tomosynthesis.

In our study we compared changing in BIRADS
category between tomosynthesis and digital mam-
mography in each breast density we found that in
ACR B; 12 cases (41.4%) showed the same diag-
nosis by DM and DBT while 17 cases (58.6%)
either upgrades or downgradesand in ACR C; 7
cases (15.2%) showed the same diagnosis by both
DM and DBT while 39 cases either upgrades or
downgrades (84.8%). So, change in BIRADS grad-
ing after addition of DBT morein ACR C than B.

Rangaragjan, et al., 2016 [21] also reported that
in ACR A and B (80.9% and 81.5% respectively)
of cases there were no change in BIRADS catego-
rization after addition of DBT and in ACR C and
D (64% and 57.5%, respectively), whilein dense
breast (ACR C and D) (77.3%) of cases there were
superior categorization.

Waldherr, et a., 2013 [12], in a study comparing
the role of Mammography and Tomosynthesisin
the diagnostic work up showed that digital mam-
mography revealed sensitivity 70.5%, specificity
80.8%, PPV 86.1% and NPV 61.8%.

Tamaki, et al., 2012 [22] performed a retrospec-
tive analysis of mammography findingsin 1267
Japanese women. They calcul ated sensitivity, spe-
cificity and positive predictive value were 92.8,
31.4 and 63.1%, respectively.

Our study; on comparing imaging findings with
the pathology results, 36 (37.5%) lesions were true
positives, 5 (5.2%) lesions were false positive, 4
(4.2%) lesions were false negatives and 51 (53.1%)
lesions were true negatives. The false positive
results are less (5 instead of 23 case) when com-
pared to digital mammography. Tomosynthesis
overcame the tissue overlap in focal asymmetries
and was able to verify if thereis an underlying
mass and whether single or multiple masses.

In our study we found that Tomosynthesis had
asensitivity of 90%, a specificity of 91.1%, a
positive predictive value of 88%, a negative pre-
dictive value of 92.7% and accuracy 91%. Waldherr,
et a., 2013 [12], in astudy comparing the role of

Mammography and Tomosynthesis; showed that
Digital Breast Tomosynthesis had sensitivity 84%,
specificity 83.9%, positive predictive value 89.4%
and negative predictive value 76.5%.

Elizalde et a., 2014 [23] reported that sensitivity
of DM after addition of tomosynthesis increase
from 69.05% by DM alone to 86.9 by combination
of both modalities. But they found that specificity
decrease after addition of DBT from 88.2% to
83.5%, as BIRADS 3 lesions were considered as
positive and thisis a possible explanation for the
lower specificity of additional DBT in this study.

Lei et al., 2014 [24] reported that DBT has a
higher sensitivity and specificity in breast diagnosis
than DM. The sensitivity and specificity of DBT
as 90.0% and 79.0%, and for DM they were 89.0%
and 72.0%, respectively.

In our study we found that sensitivity of mam-
mography decrease with increase breast density
due to masking of glandular tissue to underlying
lesion, the calculated sensitivity was 60% in dense
breast (ACR C and D) compared to 66.7% in non-
dense breast (ACR A and B) while adding tomo-
synthesisincrease sensitivity in each breast density
with decrease false positive results.

Similar to Niell et a., 2017 [25] which stated
that the sengitivity of mammography decreasesin
women with dense breast, measuring 30% to 64%
for extremely dense breasts compared with 76%
to 98% for fatty breasts. Addition of Tomosynthesis
to FFDM increased the invasive cancer detection
rate by 40% and decreased false positives by 15%,
compared with FFDM alone.

In our study we found that adding DBT to
digital mammography in non-dense breast (ACR
A and B) raised sensitivity for detection of malig-
nant lesions from 66.7% to 93.3%, specificity from
68.4% to 94.7%, PPV from 62.5 % to 93.3%, NPV
from 72.2% to 94.7% and accuracy from 67.6%
to 94.1%, while in dense breast (ACR C and D)
raised sensitivity from 60% to 88%, specificity
from 54.1% to 82.2%, PPV from 47% to 88%o,
NPV from 66.7% to 92% and accuracy from 56.5%
to 90.3%, so the differencein sensitivity, specificity,
PPV, NPV and accuracy between DBT and DM in
dense breast (ACR C and D) was morethan in
non-dense breast (ACR A and B).

In astudy done by Waldherr et al., 2013 they
stated that digital breast tomosynthesis was more
sensitive than FFDM in both dense and fatty
breasts. This can be explained in some patients by
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the ability of digital breast tomosynthesis to better
delineate radial distortions of low-density lesions,

better demarcate small lesions, and better assess-

ment of lesion margins. The lesion margin is one
of the key factors in determining whether alesion
is scored as benign or malignant [12] .

In this study, we found that Tomosynthesis
separates overlapping tissue in dense breast by
acquisition of multiple images over limited angular
range. Tomosynthesis showed higher sensitivity
and specificity and diagnostic accuracy than Mam-
mography as it allows better detection of breast
cancer, characterization of lesions, better margin
assessment of masses and decrease false positive
recall rate.

Conclusion:

We concluded that DBT showed higher sensi-
tivity and specificity and diagnostic accuracy than
Mammography as it allows better detection and
characterization of breast lesions with decrease of
false positive and negative cases.
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