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Abstract

The American College of Radiology’s (ACR) Breast Imaging Reporting and Data System (BI-
RADS) provide a lexicon that give a standard way of reporting mammogram that help ensure
better follow up of suspicious findings.The study conduct to assess the concordance of final
findings of mammograms reported using BI-RADS lexicons and the final impression of
radiologist those using routine interpretation of mammogram. The data descriptively analyzed
and Kappa value was determined to measure the concordance. The result appeared as the
concordance of the breast composition was (k = 0.5) that point Moderate agreement. According
to mass, the presence of the mass was (k = 0.83) that was a Very Good agreement, the shape of
the mass was (k = 0.53) that a Moderate agreement, the margin of the mass was (k = 0.475) that
point Moderate agreement, the density of the mass was (k = 0.74) that point a good agreement, in
addition the associate calcifications was (k = 1) that point a total agreement. According to
calcification the Kappa value was for presence (k = 0.87) that point to Very Good agreement, the
morphology of the calcifications was (k = 0.85) that point to Very Good agreement and
distribution was (k = 1) that point Very Good agreement. In addition, the architectural distortion
was (k = 0.85) that point to Very Good agreement, and A symmetry was (k =0.138) it was poor
agreement. The intramammary lymph node was (k = 0.65) that point a good agreement and the
overall agreement and concordance to the final finding was (k = 0.58) that point to a moderate
agreement. As the conclusion the study revealed that there is a wide variation in wording of the
mammography report between the radiologists. Therefore, it is very important to follow the
BIRAD lexicon in order to avoid any misunderstanding or confusion.

Keywords: BIRADS, Mammography, Breast imaging
© 2019 Sudan University of Science and Technology, All rights reserved

52


http://scientific-journal.sustech.edu/

SUST Journal of Natural and Medical Sciences (JNMS) vol. 20 (1) June 2019
ISSN (Print): 1858-6805 e-ISSN (Online): 1858-6813

aliiual)
Lauld diyla Jig lasee (ACR) dniDU 41 LU ol (BI-RADS) (sl st dins 5 il allai gy
oKl il VAl il Jladl dagtie Gl o aeluy Las (hsel)dinadl ZasYL @ail) jpm aiil
BI-RADS dijk aladiuls ahaselall dadf aasiuly lygeat o5 Al Adlgd) &) G5 anl) uhll Cupal g
2033 g Lbeasl) Cllal) a3 @5 L ahagalall dafg )l Aiplall Opersivn ) Ax8Y) Jladl gl papiilly
¢ AR By dangia 3 W i (0.5 = &) il (usS b Gl sela Anll <ol L g8l (il Kappa ded
&) A dala oIS ¢ Yaies Bl (0.53 = o) ALY I3 IS5 ¢ Al 1 Bl IS (0.83 = o) ABSH a5a oIS
= &) cil€ LSl gay I ALY ¢ aa Gl ) s (0.74 = &) AN LIS el ¢ Jnias 3lal (0.475 =
@il ¢ i s 3l Y i A (K = 0.87) sl o Kappa ded culS ¢ Gl Gy . IS sl ) s (1
M am Gl @l (1= &) o Ll aoal by 13 am Gl ) s (0.85 = &) cludSl Laglgyse
Blal o< (0.138 = &) dilall axe (IS5 ¢ 13s aa Gl ) i (0.85 = &) uSill esin IS ¢ el ) sl
Aled) damill ae goldally alad) BUEYL s LS ) i (0.65 = &) il Jals Lgliadll sakall ants Ll Lo
et gl 5y Aelual deuly Lipa s ¢ Auball Jls 8 L dses BB ) ei ) (0.58 = &) oS
ped e gl iat (Bl eladll peaill i delua 4t of Ola L) e ¢ LAY lead] Gy (el

BIRAD aaae (3ubiis ¢ (ugdi f

Introduction both lesion description and management
N . recommendations(Burnside et al., 2009).
BIRAD system has a very significant impact The BI-RADS is designed for everyday

in the diagnosis and detection of breast
lesions and it helps in early detection of
breast cancer(Ferreira et al. ,2011). The
American College of Radiology designed
the Breast Imaging Reporting and Data
System(BI-RADS),which  included  six
assessment categories numbered of 0_5. with practical use to interpreting physicians.

associated management recommendations Many studies evaluated the use of the

(Taplin et aII._ ,2002),andBaIIIso cat_egorth f?r American College of Radiology BI-RADS
proven malignancy (Balleyguier et al., considerations in routine clinical practice.

t2007).S|n((j:e_ develc;ped hthe IE’IRA(? S)I/sten(] Important work has been done to evaluate
€rms Uused In reéporting nave been develope the positive predictive value of BI-RADS

to dﬁslcrlbe brﬁastl composition, Ies'og assessments (Orel et al., 1999; Liberman et
morp oogoyl/,t_ maB |mp[eSS|:)n, 208‘2 al., 1998) and between-reader variation in
recommendations (Berg et al, ): the characterization of the findings ( Berg et

Because thﬁ Widi. varia:jbilcﬁ/f of ﬂ.‘e al., 2000). The questions to be answered: is
mammography practice and difference in the radiologist assessment report is cope

description ~ of the lesions  between with the BI-RADS suggestions.
radiologist comes the importance of the

BIRAD system (Lazarus et al., 2006), that
provide a complete system to standardize

practice and should make it possible to issue
meaningful and  unambiguous  breast
imaging reports. BI-RADS was always
intended to be a dynamic and evolving
document that would adapt to changes in the
practice of breast imaging and be of

53



SUST Journal of Natural and Medical Sciences (JNMS) vol. 20 (1) June 2019

ISSN (Print): 1858-6805

e-ISSN (Online): 1858-6813

Materials and Methods

The subjects of the study were 300
mammograms taken by different digital
mammography machines. The study conduct
between 2015 and 2018 to evaluate, the BI-
RAD in interpretation of mammography
image, and define the degree of concordance
between them.

The mammographic images reported using
the BI-RAD system was collected, and re-
reported by different radiologist according
to traditional way of reporting, or vice versa
then, all the data recorded into recording
data sheet according to categories have been
assessed. The study excluded a
mammogram of women with a history of
breast or ovarian cancer, breast implants. So
the BIRADS Category 6 was not included in
this study.

Collection of Data
Digital mammogram were collected from

different medical institutions and re-
diagnosed by various radiologists. The
subjects  were digital mammograms

randomly selected for women between the
ages of 15 to 90 years and the two basic
projections of mammography (CC and
MLO) were adopted.The mammograms
diagnosed by radiologists using the usual
interpretation of mammography and re-
diagnosed again by different radiologist
using BIRAD system.The data from
different reports collected using two
different data collection sheets, for the two
types of reporting. Each sheet includes:

patient age, breast composition, the
mammographic finding (Mass,
Calcifications,  Architectural  distortion,

Asymmetry, Intramammary Lymph node,
solitary Dilated ducts and Associated
features), and the final diagnosis or BIRAD
Category.

Data collection sheet:

The items of sheet determine using breast
imaging lexicons of BIRAD system.
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Age:

The ages of the patients grouped according
to range of patient's age from 15 to 90.The
total patient's ages were divided into five
different groups with 15 years interval, the
first one (15-30), the second group (31-45),
the third group (46-60), the forth group (61-
75) and the fifth group (76-90).

Breast Composition:

The breast composition determined by
radiologist for each mammogram according
to classification categories (fatty, scattered
fibroglandular, heterogeneous fibroglandular
or dense breast) for the usual interpretation.
And by letters ("a" for fatty, "b" for
scattered fibroglandular, "c" for
heterogeneous fibroglandular or "d" for
dense breast) according to BIRADS
lexicons.

Mass:

The term mass selected by the radiologist
when found a 3D occupying space lesion
and described the mass according to its
shape either oval, round or irregular. The
researcher added a fourth descriptive term
found in the reports "lobulated”. In addition
described the margin of the mass either
Circumscribed or any related word (Well
defined, Sharp), Obscured (Partially well
defined), Microlobulated, Indistinct (ill
defined), Speculated, or Irregular.And also
defined mass density as High, equal (Iso),
low, and fat containing according to X-ray
attenuation of the mass either greater than
the attenuation of fibroglandular tissue of
the breast, equal, or low also fat containing
mass like oil cyst and determined the
associated calcification. The location of
mass was determined according to one or
two of localization systems preferred to use
in localization of the lesion. The selected
terms sited according to reports of the
mammograms. It was Retroareolar, Central,
Upper inner, Upper outer, Lower inner,
Lower outer, Upper anterior, Lower anterior,
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Upper posterior, Upper middle (upper
central), Central posterior, Central anterior,
Different locations (Multiple) and Axillary
tail.

Calcification:

The presence of calcification was checked
and classified according to types either
typically benign like (Skin, Vascular, Coarse
(Popcorn-like), Large rod-like, Round, Rim
(egg shell), Dystrophic, Milk of calcium,
Suture), or Suspicious Morphology like
(Amorphous, Coarse heterogeneous, Fine
Pleomorphic (fine calcification), Fine Linear
branching calcifications). In addition, the
location of calcifications was identified as
(Diffuse or scattered, Regional. Grouped,
Linear, Segmental and single). Moreover,
the location of the calcification determined
as same as for mass.

Architectural Distortion:
It was identified when the parenchyma is
distorted with no definite mass visible.

Asymmetry:
It was identified when the area of
fibroglandular tissue that is visible on
only one mammographic projection.
Presence of asymmetry identified.

Intramammary Lymph node:
It was determined in each mammogram
either present or absent.

Solitary Dilated Ducts:
It was determined in each mammogram
either present or absent.

Associated Features:
It was determined in each mammogram
according to what feature appear into the
image (Skin retraction, Nipple retraction,
Skin thickening, Trabecular distortion,
Axillary lymph Adenopathy , Multiple
small lesions, Dilated superficial
vessels), if any two or more features
appear together, they were determined
(Nipple retraction and skin retraction,
Nipple retraction and Lymph
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Adenopathy, Nipple retraction and Skin
Thickening, Skin thickening and Lymph
Adenopathy and Nipple retraction, skin
thickening and Lymph Adenopathy).
Diagnosis and BIRADS Category:
Each mammogram diagnosed finally twice
by different radiologist using routine
interpretation and BIRADS system.The
diagnosis included (Normal finding, Benign,
Probably  Benign, Malignant, Highly
malignancy) according to diagnosis write by
radiologists. The BIRADS Category included
(0 incomplete, 1 Normal finding, 2 Benign,
3 probably benign, 4 Suspicious Malignancy
and Highly suggestive Malignancy).
Statistical Analysis
The data analyzed used SPSS version 10, to
maintained accurate analysis and results.
Then the Kappa value was determined for
each finding.
Result
The data were collected, reported, and
analyzed to found the agreement between
BIRAD and Interpretation of the
mammography. The Kappa Scale and
strength of agreement was presented in table
(1). The K-value of different findings of
mammography and final finding were
studied and were presented in table (2). The
first parameter was breast composition the
K-value was 0.465 that was Moderate
agreement. In overall description of mass
(presence, shape, margin, density, associated
calcifications and location), the agreement
was good. Regarding to -calcification it
reflected a good agreement. The
Architectural Distortion was 0.852 K-value
and considered a very good agreement. In
addition, the K-value of 0.138 among A
Symmetry was considered a Poor
agreement. In Inflammatory lymph node the
K-value was 0.65, that a Good agreement.
Associated Features was 0.360, which
consider a Fair agreement. Finally, the final
finding was 0.58 in K-value scale, which
consider a Moderate agreement.
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Table 1 : The Kappa Scale and strength of agreement

KAPPA SCALE * STRENGTH OF AGREEMENT
<0.20 Poor

0.21t00.40 Fair

0.41 to 0.60 Moderate

0.61 to 0.80 Good

0.811t01.00 Very Good

*kappa equation

Po — DPe _1_ l—f..'-'.;-
1 —p. 1-—1p.

B =
where:

P, = the relative observed agreement among raters.
¢ = the hypothetical probability of chance agreement

Table 2: show the K-value of different findings of mammography and final finding

PARAMETER K- VALUE
Breast Composition 0.465
presence 0.835
Shape 0.529
Mass Margin 0.475
Density 0.742
Associated calcification 1.000
Location 0.222
Calcification Presence 0.877
Morphology 0.846
Distribution 1.000
Location 0.250
Architectural Distortion 0.852
A Symmetry 0.138
Inflammatory lymph node 0.650
Solitary dilated duct 0.000
Associated Features 0.360
Final findings 0.581
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Figurel: show the concordance of BIRAD with routine interpretation of mammography and the
degree of agreement according to Kappa value

Discussion

This study conduct to found the concordance
of reporting of mammography using two
reporting system, BIRAD and routine
interpretation of the digital mammography,
regarding to breast density, the degree of
agreement was moderate  agreement
(k=0.46) that reflect the difference in visual
assessment of radiologist. The overall
weighted kappa value for breast composition
achieved by Ekpo and Ujong was 0.83(Ekpo
et al. ,2016). Regarding to Mass, a very
good agreement was achieved for the
presence of mass (k=0.83), and for the mass
shape the agreement was moderate
(k=0.529), that reflect the difference in word
used to describe mass shape between
BIRAD system and routine interpretation.
As compared to the result achieved by

(Lazarus et al. ,2006)regarding the
evaluation of interobserver variability
between breast radiologists by using

terminology of the fourth edition of the
Breast Imaging Reporting and Data System
(BI-RADS); the result was (k=0.48) for the
mass shape. In addition, among the margin
of the mass (k=0.475) reflected a Moderate
agreement. As regard to Mass density the
kappa value was (k=0.742) as a good
agreement.
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Conclusion

The results reflected the importance of the
controlling and standardizing the wording
using in diagnosis of Mammogram. This
study provided an evidence-base showing
that there is a wide variation in wording of
the mammography report between the
radiologists. Therefore, it is very important
to follow the BIRAD lexicon in order to
avoid any misunderstanding or confusion.
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