
e353
This is an Open Access journal, all articles are distributed under the terms of the Creative Commons Attribution-Noncommercial-No Derivatives 4.0  
International (CC BY-NC-ND 4.0). License (https://creativecommons.org/licenses/by-nc-nd/4.0/).  

© Pol J Radiol 2021; 86: e353-e358
DOI: https://doi.org/10.5114/pjr.2021.107426

Received: 9.09.2020
Accepted: 6.10.2020
Published: 11.06.2021 http://www.polradiol.com

Original paper

Invasive lobular carcinoma mammographic findings:  
correlation with age, breast composition, and tumour size

Corrado Tagliati1A,B,C,D,E,F, Federico Cerimele2B,D,E,F, Antonietta Di Martino1D, Fabrizio Capone1D,  
Marialuisa Di Matteo1D,F, Nevia Caputo1D, Gabriella Lucidi Pressanti1D, Ying Mingliang3D,F, Silvia Baldassarre2D, 
Andrea Giovagnoni2D, Gian Marco Giuseppetti2A,D,E

1U.O. Radiologia, ASL Teramo, Italy
2Department of Radiological Sciences, Azienda Ospedaliero Universitaria Ospedali Riuniti, Università Politecnica delle Marche, Ancona, Italy
3Department of Radiology, Jinhua Municipal Central Hospital, Jinhua, Zhejiang, China

Abstract
Purpose: The aim of this study was to evaluate mammographic findings associated with invasive lobular carcinoma 
in different age groups, taking into account breast composition and tumour size. 

Material and methods: A total of 1023 invasive lobular carcinoma preoperative mammograms were evaluated.  
According to the American College of Radiology Breast Imaging Reporting and Data System, cancer mammographic 
findings were classified as mass, calcifications, architectural distortion, and asymmetry, and breasts were assessed 
as dense (C or D breast composition) or non-dense (A or B). The patient cohort was subdivided into 3 age groups 
(< 50, 50-69, ≥ 70 years of age). In order to make the size and age groups dichotomous variables and to perform 
multiple regression analysis, a cut-off of 10 mm was chosen for tumour size, and < 50-years-old and 50-69-years-old 
age groups were grouped together (< 70-years-old age group).

Results: Significant results of multivariate analysis were the association between mass finding and non-dense breasts 
and size ≥ 10 mm (p < 0.0001), between calcifications, and dense breasts, size < 10 mm and < 70-years-old age group  
(p < 0.0001), between distortion and < 70-years-old age group (p = 0.0366), and between asymmetry and ≥ 70-years-old 
 age group (p = 0.0090).

Conclusions: Various mammographic findings are differently associated with age group, breast composition, and 
tumour size.
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Introduction
Breast cancer is the most common cancer in women, rep-
resenting 30% of malignant tumours [1,2]. Invasive lobular 
carcinoma (ILC) accounts for 10-15% of all breast cancers 
and is the second most common histologic type after inva-
sive ductal carcinoma [3]. Moreover, it seems that ILC inci-
dence is increasing, particularly in young women, and this 

could be at least partially ascribed to the more prevalent use 
of E-cadherin staining in the diagnosis of ILC [4-6]. 

Mammography is still considered the first-line imaging 
modality of choice in women aged 40 years or over, and it 
should be performed in patients under 40 years old with 
clinically suspicious findings and/or ultrasonically suspi-
cious findings [7-9]. Even in women with clinically signifi-
cant focal and noncyclical breast pain or with pathologic 
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nipple discharge aged greater than or equal to 30 years, 
mammography is usually considered appropriate as an ini-
tial imaging modality [10,11]. 

Various articles evaluated invasive lobular carcinoma 
mammographic findings [12-19]. However, to our knowl-
edge, no previous published studies assessed these findings 
taking into account patients’ age, breast composition, and 
tumour size. Therefore, the aim of the present study is to 
evaluate the correlation between invasive lobular carcinoma 
mammographic findings and patients’ age, breast composi-
tion, and tumour size.

Material and methods
From January 2013 to December 2019, about 75,000 mam-
mograms were performed in our institution, and 4378 in-
vasive breast cancers were resected. Inclusion criteria con-
sisted of surgical intervention and postoperative pathologic 
assessment performed in our institution. 

Exclusion criteria consisted of the following: male 
breast cancer (n = 36), personal history of breast cancer 
(n = 327), unavailability of mammography (n = 210) on 
our PACS (Picture Archiving and Communication System 
– Centricity GE PACS 4.0, General Electrics, USA), mam-
mographically diagnosed cancer different from invasive 
lobular carcinoma (n = 2949), and negative mammography  
(n = 183). Therefore, 673 patients were included in the 
study. They were divided into 3 age groups: the first con-
sisted of patients under 50 years of age, the second between 
50 and 69 years old, and the third aged 70 years or over. 

Within the study cohort, 399 (59.3%) women were  
asymptomatic, while 278 (40.7%) showed breast symptoms 
such as palpable breast mass, focal and noncyclical breast 
pain, pathologic nipple discharge, focal skin thickening, 
and/or retraction.

The study was approved by the institutional review 
board and the ethics committee of our institution (2020-55). 
Informed consent was obtained from each participant in-
cluded in the study.

Mammographic examination

All mammograms were performed using the same ma-
chine (Selenia Value + Hologic, Marlborough, Massa-
chusetts, USA). Mammographic examinations included 
craniocaudal (CC) and mediolateral oblique (MLO) views 
of each breast.

Image assessment

Two radiologists with at least 10 years of breast imaging 
experience, according to the American College of Radi-
ology Breast Imaging Reporting and Data System (ACR 
BI-RADS® Atlas 2013), retrospectively assessed breast 
composition and mammographic findings in separate read-
ing sessions, blinded to patient personal data, radiologic 

reports, and each other’s assessments [20]. Disagreements 
were settled by consensus. When the 2 investigators did not 
reach consensus, mammographic images were evaluated by 
another radiologist with at least 30 years of experience, with 
the role of supervisor. 

For blinding purposes, the mammograms were mixed 
into a stack of approximately 2000 other mammographies 
containing other types of malignancies, benign findings, 
and negative cases.

Image reading was carried out on standard views (CC, 
MLO).

According to the ACR BI-RADS® Atlas 2013, breast 
composition (BC) was categorized as “A” if the breast was 
almost entirely fatty, “B” if there were scattered areas of fi-
broglandular density, “C” if the breast was heterogeneously 
dense, or “D” if the breast was extremely dense. 

Breast cancer mammographic findings were classified 
as follows: mass, calcification architectural distortion, and 
asymmetry [20]. 

Histopathological findings 

Breast-conserving surgery or mastectomy specimens were 
used as the reference standard in order to classify breast 
cancers as invasive lobular carcinomas and to evaluate le-
sion size. Histological findings were classified according 
to the 2019 WHO classification [21]. 

Statistical analysis 

Ordinal qualitative variables were analysed using the non-
parametric Mann-Whitney U test and the Kruskal-Wallis 
H-test. Quantitative variables were analysed using the para-
metric t-test and ANOVA. Only the main mammographic 
findings were analysed, whereas associated features were not. 
Breasts were evaluated as dense (C or D BC) or non-dense 
(A or B BC). In order to make the size and age group dichot-
omous and to perform multiple regression analysis, a cut-
off of 10 mm was chosen for tumour size, and < 50-years-
old and 50-69-years-old age groups were grouped together  
(< 70-years-old age group). The variables found to be signifi-
cant in univariate analysis using the non-parametric Mann-
Whitney U test were subsequently evaluated using multi-
variate analysis. Multiple regression with forward stepwise 
covariate selection was performed (with p values for entry 
and removal of 0.05 and 0.1, respectively). The statistical sig-
nificance level was set at p < 0.05. All statistical analyses were 
performed using MedCalc Software v. 15.8 (Ostend, BEL). 

Results
The mean age of the women in our study was 60.5 ± 14.5 years, 
range 31-89. The mean tumour size was 15.4 ± 7.6 mm.

Table 1 shows the tumour mean size in the 3 age groups, 
and Table 2 shows the mammographic findings related to BC 
in each age group.
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Mammographic sensitivity and specificity were, respec-
tively, 85.6% and 82.4%. 

Tumour size showed to be significantly smaller in  
50-69 age group (p < 0.001), and significantly larger in the  
≥ 70-years-old age group (p < 0.001). 

Within the < 50-years-old age group, the mass showed 
a statistically significant association with non-dense breast 
(p = 0.0001), and calcifications were shown to be signifi-
cantly associated with dense breast (p = 0.0004). Within 
the 50-69-years-old age group, mass showed a statistically 
significant association with non-dense breast (p = 0.0003), 
and calcifications were shown to be significantly associated 
with dense breast (p < 0.0001). Within the ≥ 70-years-old age 
group, calcifications showed a statistically significant associa-
tion with dense breast (p < 0.0001).

Considering only the 3 age subgroups of patients with 
non-dense breasts, distortion was shown to be significantly 
associated with 50-69-years-old age group (p = 0.0427). 
Considering only the 3 dense breast age subgroups, dis-
tortion was shown to be significantly associated with  
< 50-years-old age group (p = 0.0158), and asymmetry was 
shown to be significantly associated with 50-69-years-old 
age group (p = 0.0001).

After making the size and age group dichotomous and 
using Mann-Whitney U test, mass finding showed a statisti-
cally significant association with ≥ 70-years-old age group  
(p = 0.0009), and a statistically significant inverse correlation 
with < 50-years-old age group (p = 0.0257). Calcifications 
showed a statistically significant association with < 50-years-
old age group (p < 0.0001) and a statistically significant in-
verse correlation with ≥ 70-years-old age group (p < 0.0001). 
Distortion showed a statistically significant inverse correla-
tion with ≥ 70-years-old age group (p = 0.0373). Asymmetry 

showed a statistically significant association with ≥ 70-years-
old age group (p < 0.0097) and a statistically significant in-
verse correlation with < 50-years-old age group (p < 0.0001).

Mass showed a statistically significant association with 
non-dense breast (p < 0.0001), calcifications were significant-
ly associated with dense breast (p < 0.0001), and asymmetry 
showed a statistically significant association with non-dense 
breast (p < 0.0287). 

Mass showed a statistically significant association with 
tumour size 10 mm or larger (p < 0.0001) and calcifications 
were significantly associated with tumour size less than  
10 mm (p < 0.0001). 

Significant results of multivariate analysis were the asso-
ciation between mass finding and non-dense breast and tu-
mour size of 10 mm or larger (p < 0.0001), between calcifica-
tions, and dense breast, tumour size of less than 10 mm and 
< 70-years-old age group (p < 0.0001), and between asymme-
try and ≥ 70-years-old age group (p = 0.0090) (Figures 1-3).

Discussion
It is known that the sensitivity of mammography for 
breast cancer is mainly influenced by breast density, which 
has an inversely proportional correlation with age [22].

Table 2. Mammographic findings and breast composition in each age group

Mammographic findings Breast composition

< 50 yy, n = 213 (31.6%) Non-dense breast, n = 56 (26.3%) Dense breast, n = 157 (73.7%)

Mass, n = 114 (53.5%) 43 76.8% 71 45.2%

Calcifications, n = 43 (20.2%) 2 3.6% 41 26.1%

Architectural distortion, n = 53 (24.9%) 9 16.1% 44 28.0%

Asymmetry, n = 3 (1.4%) 2 3.6% 1 0.7%

50-69 yy, n = 234 (34.8%) Non-dense breast, n = 149 (63.7%) Dense breast, n = 85 (36.3%)

Mass, n = 133 (56.9%) 98 65.8% 35 41.2%

Calcifications, n = 29 (12.4%) 3 2.0% 26 30.6%

Architectural distortion, n = 49 (20.9%) 36 24.2% 13 15.3%

Asymmetry, n = 23 (9.8%) 12 8.0% 11 12.9%

≥ 70 yy, n = 226 (33.6%) Non-dense breast, n = 190 (84.1%) Dense breast, n = 36 (15.9%)

Mass, n = 155 (68.6%) 134 70.5% 21 58.3%

Calcifications, n = 9 (4.0%) 2 1.1% 7 19.4%

Architectural distortion, n = 36 (15.9%) 30 15.8% 6 16.7%

Asymmetry, n = 26 (11.5%) 24 12.6% 2 5.6%

Table 1. Study population age groups and tumour size

Age groups Mean tumour size (mm) ± DS

All patients, n = 673 (100%) 15.4 ± 7.6

< 50 yy, n = 213 (31.6%) 15.2 ± 6.6

50-69 yy, n = 234 (34.8%) 12.3 ± 6.2

≥ 70 yy, n = 226 (33.6%) 18.8 ± 8.2
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Moreover, mammographic diagnosis of ILC is report-
ed to be more difficult than IDC, and this relatively low 
sensitivity has generated interest in other imaging modali-
ties, such as magnetic resonance imaging, high-frequency 
ultrasonography, shear-wave elastography, tomosynthesis, 
and, more recently, contrast-enhanced digital mammog-
raphy, in order to try to improve early and more accurate 
detection [6,16,23-33]. However, MLO and CC mammo-
graphic views are still considered the first-line imaging 
modalities of choice in women aged 40 years or over, both 
in a screening context and in the diagnostic assessment of 
patients with breast symptoms [7-9].

In the present study, in which the correlation between 
ILC mammographic findings and patients’ age, breast 
composition and tumour size was evaluated, mass was 

found to be significantly associated with non-dense breast 
and size 10 mm or larger, and calcifications were signifi-
cantly associated with dense breast, size less than 10 mm, 
and < 70 years of age. Moreover, distortion showed a sta-
tistically significant correlation with patients < 70 years of 
age, and asymmetry with patients ≥ 70 years of age.

Mammographic findings of ILC can be related to its 
characteristic growth pattern, typically described as rows 
of malignant cells that infiltrate breast tissue, but it may 
also be influenced by the relative paucity of connective tis-
sue reaction and the frequent presence of multiple tumour 
foci scattered within normal breast parenchyma [34,35]. 

Within the cohort of patients, women aged < 50 and  
≥ 70 years showed statistically significantly larger tu-
mours, and these results could be at least partially as-

Figure 1. 79-year-old woman with a 1.7 cm irregular spiculated mass in upper-outer quadrant of right breast: craniocaudal (A) and mediolateral oblique (B) 
views 

Figure 2. 43-year-old woman with grouped fine pleomorphic calcifications with an extension of 0.7 cm in upper-outer quadrant of left breast: craniocaudal (A) 
and mediolateral oblique (B) views 

A B

A B
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cribed to the absence of routine examinations for most 
of these patients. In fact, previous studies reported that 
patients who perform routine breast examination show 
a smaller tumour size at diagnosis [36,37].

Based on previous studies, mass is the most frequent 
mammographic finding of ILC [12,14-17,38,39], and the 
present study confirmed this result. Moreover, as reported 
by various articles, the present study showed that architec-
tural distortion, as well as asymmetry and calcifications, 
are not so rarely found [12,14,16,17,40]. 

To our knowledge, only one previous study reported 
data about age distribution of mammographic findings and 
breast composition in a cohort of patients with ILC [19]. 
However, in this study, with about 107 ILCs, the patient 
population was subdivided into decades, tumour size was 
not reported, statistical analysis was not performed, and, 
taking into account the year of publication, the BI-RADS® 
breast imaging lexicon was not used; in fact, as is well 
known, the first edition of this reporting for mammogra-
phy examination was released in 1993 [19,41,42].

The main limitation of the present study is the retro-
spective design. Moreover, the relatively limited number of 

patients did not allow a more detailed analysis of the mam-
mographic findings. In fact, it was not possible to evaluate 
the morphology and the distribution of the calcifications nor 
the characteristics of the masses. In order to perform a more-
in-depth examination of these findings, a larger multicentric 
study is needed. However, to our knowledge, this is the first 
study in which a statistical analysis was performed to assess 
mammographic findings of patients with ILC, taking into ac-
count the age distribution of BC and tumour size.

Conclusions
This study emphasizes the heterogeneity of invasive lob-
ular carcinoma mammographic findings, particularly 
showing that both mass and calcifications are significantly 
related to breast composition and tumour size, and that 
architectural distortion and asymmetry are significantly 
associated with patients’ age.
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Figure 3. 47-year-old woman with a 3.2 cm architectural distortion in upper-inner quadrant of left breast: mediolateral oblique (A) and craniocaudal (B) 
views 
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