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Abstract

Background: Invasive lobular carcinoma (ILC) of the
breast is the second mostcommon histological type of breast
malignancy. Its mammographic appearance canbe subtle or
even occult, leading to a higher rate of delayed or missed
diagnosis. Theuse of ultrasound and contrast enhanced mam-
mography (CEM) can greatly improvethe diagnostic accuracy
and estimation of disease extent.

Aim of Sudy: Review the appearance of invasive lobular-
carcinoma (ILC) on multimodality imaging using acase-based
approach to highlight the pearls and pitfalls of making this
challenging diagnosis.

Patients and Methods: This prospective cross-sectional
study included all consecutive female patients with patholog-
ically proven ILC referred to the Radiology Department from
January 2018 to July 2022 who underwent digital mammog-
raphy, breas tultrasound and contrast enhanced spectral
mammography.

Results: A total of 150 patients with pathologically proven
breast invasive lobular carcinoma were included. Solid masses
whether single or multiple were the most common finding in
digital mammography, ultrasound and contrast enhanced
spectral mammography representing 33.3, 67.3 and 35.3%
respectively. The second most form form of presentation in
mammography was breast asymmetry representing 30.7% of
the total number of the cases, where in ultrasound altered
echogenicity/focal adenatic tissue was the second most com-
mon presentation. Non mass enhancement in its 3 different
forms (segmental, regional or global) accounted for the second
highest number of casesin the CESM.

Conclusion: A frank mass is the commonest form of
presentation of I1LC in the used radiological imaging tech-
nigques, whether showing as a speculated hyperdense massin
digital mammography or an ill defined hypoechoic solid lesion
in ultrasound. Asymmetry represented the second most com-
mon form in the mammographic films. In cases with subtle
mammographic or sonographic findings such focal architectural
distortion of focal adenotic tissue, CESM enhanced the diag-
nosis, expanding the role of CESM as an adjunct tool for
proper diagnosis and hence management.
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Introduction

INVASIVE lobular carcinoma (ILC) of the breast
is the second most common histological type of
breast malignancy. Invasive lobular carcinoma
differs both clinically and biologically from inva-
sive ductal carcinoma. This difference also reflects
in how it presents radiologically often characterized
by diffuse growth and alack of a desmoplastic
stromal reaction. Thus, its diagnosisis often diffi-
cult and presents a challenging dilemmato the
radiologists.

Its mammographic appearance can be subtle or
even occult, leading to a higher rate of delayed or
missed diagnosis. The use of ultrasound and con-
trast enhanced mammography (CESM) can greatly
improve the diagnostic accuracy and estimation of
disease extent.

Unfortunately, both mammography and ultra-
sound have relatively low sensitivity when it comes
to the detection of ILC, reported as low as 57-81%
[1-3] . Furthermore, it has been proven that an in-
crease in the fibroglandular density of the breast
causes a decrease in the mammographic sensitivity
(4.

The use of a contrast-based study such as dy-
namic MRI or contrast enhanced mammography

(CESM) can enhance the detection of ILC improv-
ing patient management and outcomes.

List of Abbreviations:

ILC :Invasivelobularcarcinoma.

MRI : Magnetic resonanceimaging.

CESM : Contrast enhancedspectral mammaography.
MLO : Mediolateral.

CcC : Craniocaudal .
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In this study, we aimed to highlight the most
common forms of radiological presentation of ILC
presented in digital mammaography, ultrasound and
CESM.

Patients and M ethods

This prospective descriptive single-institution
study included 150 female patients with pathol og-
ically proven invasive lobular breast cancer. All
patients were initially diagnosed with baseline
mammography and breast ultrasound. Further
CESM was performed to all patients prior to a core
needle biopsy from the radiologically suspicious
findings,whether under sonographic or stereotactic
guidance for histopathological confirmation. Data
were collected from January 2018 to July 2022.
The study was approved by the Institutions' Ethics
Committees. Written informed consent was ob-
tained from all patients who agreed to take part in
this study. Inclusion criteriaincluded female pa-
tients ages more than 18 years, Invasive lobular
carcinoma diagnosis based on core needle biopsy.
Exclusion criteriaincluded contrast media reaction,
renal impairment, pregnancy, biopsy prior to ultra-
sound examination as it may alter ultrasound ap-
pearance, and lack of informed consent.

Digital mammography and CESM examination:

All mammographic examinations were per-
formed at the institutions' Radiology Departments
using the GE Healthcare machine (Chalfont St.
Giles, UK) with the standard mammography per-
formed first followed by contrast injection where
dual-energy CESM acquisitions with some specific
hardware and software enhancements allow for
image processing and acquisition.

Image inter pretation:

The MLO is assessed followed by CC views
with the patient's right breast on the left side of
the screen and the left breast on the right side of
the screen. Interpretation of both digital mammog-
raphy and CESM studies was performed via one
of the participating radiologists, and in cases of
interobserver disagreement, the case was discussed,
and a joint consensus was reached.

Each film was observed for:

- Mass. Number (single/multifocal/multicenteric)
and margin (speculated/well circumscribed)

- Architectural distortion.
- Breast asymmetry.

- Associated features are al so recorded such as
presence of edema or calcifications.
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For CESM:
- Enhancing focus.

- Mass: Number and margin likely digital mam-
mography + pattern of enhancement.

- Non mass enhancement: Segmental / global /
multiregional.

Ultrasound examination:

The ultrasound examinations were carried out
by aradiologist with extensive experience in breast
imaging using (GE Healthcare Logic E9, NY, USA)
ultrasound system with high resolution 9L-D 2-9
MHz broad-spectrum linear probe. One of the
participating radiologists interpreted the ultrasound
scans; in the event of a disagreement, the case was
discussed, and a consensus was reached.

The patients were examined in supine and ob-
lique positions with the ipsilateral arm over the
head. To keep the patient comfortabl e throughout
the examination, awarm ultrasonic coupling gel
was used.

Ultrasound interpretation:

- Mass: Number, margin, acoustic features.
- Focal shadowing.

- Altered echogenicity or focal adenosis.

For histopathological analysis.

The paraffin-embedded and formalin-fixed
tissue samples were Sent to our institution's |abo-
ratory and evaluated by qualified pathologists for
tumor type and grade.

Results

One hundred and fifty patients with pathol og-
ically proven invasive lobular carcinomawere
enrolled in this study. Their ages range from 24 to
78 years old (mean age 51). From the 150 cases,
only 12 showed bilateral disease and 59 cases
showed a multifocal/multicentric disease (Table
1). In our study, the most common presentation of
ILC was found to be amass in the 3 imaging
modalities (Fig. 1). Seventeen casesshowed varied
degrees of detection in the utilized modalities with
one symptomatic case being missed in al 3 imaging
modalities. Twelve cases out of the 17 showed
negative findings on the mammogram, with 3 of
them appearing as focal shadowing on ultrasound
(Fig. 2). Thismeans that ultrasound showed false
negative results in 9 out of the 12 negative mam-
mograms. CESM was able to detect different find-
ings in the previously mentioned 12 negative mam-
mograms. However, 4 out of the 17 cases presenting
with calcifications on mammography had no cor-
relate findings on the CESM (Fig. 3).
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Mammographic:

Out of the 150 patients, breast asymmetry was
evident in 46 of them (30.7%). Architectural dis-
tortion was seen in 38 cases (25.3%) (Fig. 2), while
adense mass (single, multifocal or multicentric)
was reported in 50 cases (30%). Thirty-ninecases
out of the 50 showed a multifocal/multicentric
disease with 3 cases showingassociated edema.
Theremaining 11 cases had a single dense mass.
Calcification was the only presentation in 4 cases.
The total 87 masses seen had either speculated
margins (68 masses) or circumscribed margins (19
masses). A negative mammogram was reported in
12 patients.

The mammographic findings are summarized
in Table (2).

Contrast enhanced spectral mammography:

Seventy-eight CES mammograms (35.3%)
showed masses with single heterogeneously en-
hancing mass seen in 24 cases (Fig. 4) and the
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circumscribed margins seen in the remaining 40
masses. As for the acoustic features, posterior
shadowing was reported in 156 masses (Fig. 6),
and no shadowing in 42 masses. All cases were
seen in perpendicular axisto the skin.

The sonographic findings are summarized in
Table (4).

Table (1): Incidence of bilaterality, multifocality & multicen-
tricity inILC.

B ilaterality/multifo cality/
multicentricity n (%)
(n=150)

Unilateral 138 (92)
- Single 79 (52.7)
- Multicentric/multifocal 59 (39.3)

Bilateral 12 (8)

Table (2): Features of ILC on Mammography.

Mammographic features

remaining 54 cases showing multifocal/multicentric (n=150) n (%)
enhancing masses. Forty-nine patients showed non
mass enhancement (32.6%). Sixteen of these cases Dense mass: 50 (33.3)
showed global heterogenous non mass enhance- =Single 11 (7.3)
ment, 59 cases showed segmental non mass en- - Multicentric/muiltifoca 39 (26)
hancement with the remaining 3 patients showing Breast asymmetry 46 (30.7)
regional non mass enhancement. Eighteen patients Qrd;'tt.ec'“]ir d d.d's“’”'o” ® (55-3)
showed both mass and non-mass enhancement At L)
(12%) (Fig. 3). Four of the remaining 5 cases
showed an enhancing focus with one case showing
no abnormal mass or non-mass enhancement. Table (3): Features of ILC on CESM.
The CESM findings are summarized in Table CESM features n (%)
(3). (n=150)
. Mass: 78 (52)
Ultrasound: ~Single 24 (16)
Ultrasonography resolved 198 solid massesin - Multicentric/multifocal 54 (36)
101 cases where 59 cases had multifocal / multi- Non-mass enlacement: 49 (32.7)
centriclesions and the rest had only one lesion seen - Global 10(6.7)
by ultrasound. Architectural distortion only was - Segmental 37 (24.6)
seen in 36 patients and focal shadowing was seen - Regional 2(13)
in 4 patients. Nine cases showed no abnormality Mass and non-mass enhancement 18(12)
on ultrasound. Speculated or angulated margins Enhancing focus 4(2.7)
were reported in 158 masses (Fig. 5) with well Negative findings 1(06)
Table (4): Features of ILC on Ultrasonography.
. Number of cases, Notes
Ultrasound features in cases n (%) (number of masses)
Mass: 101 (67.3) Margin: Speculated/angul ated (158)
-Single _ 42 (28) Well circumscribed (40)
- Multicentric/multifocal 59(393) Acoustic features: Posterior shadowing (156)
Altered echogenicity/focal adenosis 36 (24) No acoustic features (42)
Focal shadowing 4(2.7)

Negative findings 9 (6)
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(A) (B)

Fig. (1): A 58 year old patient presenting with a hard left breast lump. (A) CC view of adigital mammogram
showing speculated dense lesion in the outer quadrant. (B) CC CESM showing specul ated heterogeneously
enhancing mass.

(A)

(B)

Fig. (2): A 60 year old woman coming for her annual screening. (A) CC and MLO views of both breasts show
subtle focal distortion in the UOQ of the right breast. (B) Complementary ultrasound of the right breast
shows focal shadowing at 11 o’ clock position. Biopsy was taken with final diagnosis of ILC.
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(A) (B)

Fig. (3): A 42 year old female presenting with right breast clinically palpable lump. (A) CC view of digital mammogram showing
retroaerolar global asymmetry with deeply seated amorphous calcifications. (B) CESM in cc view showed mass and
non-mass enhancement corresponding to the asymmetry with no enhancement attributed to the site of calcifications.

(A) (B)

Fig. (4): A 38 year old patient presenting with right breast hard mass. (A) CC view of digital mammography
showing retroaerolar architectural distortion with coarse heterogenous calcifications. (B) Corresponding
CESM showed heterogeneously enhancing masses.
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(A)

Fig. (5): 51-year-old female presenting with left breast pain. (A) CC & MLO views of both breasts showed initial
normal findings. (B) 0.8 cm grouped microcalcifications in the left lower inner quadrant on cone

magnification views. (C) Ultrasound showed ill defined angulated heterogenous hypoechoic mass at 7
0’ clock of the left breast. Biopsy was taken with final diagnosis of ILC.
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(A)

(B)
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Fig. (6): 66-year-old female recalled for right breast focal distortion. (A) CESM & digital mammography views
of both breasts showed dominant spiculated enhancing mass as well as hon-mass enhancement medial
and inferior spanning up to 4.5 cm. (B) Ultrasound showed ill-defined hypoechoic mass with posterior

shadowing.

Discussion

The use of mammography for the detection of
breast cancer isthe longstanding gold standard.
The inherent ability of an invasive cancer to cause
asurrounding scirrhous reaction therefore causing
disruption of the surrounding parenchyma as well
asthe difference in density between the tumor and
the adjacent parenchymais what allows for detec-
tion of breast tumors on mammography [24].

As a consequence of the diffusely infiltrative
pattern of growth associated with ILC, mass for-
mation, as the distinctive method of presentation,
has not been commonly associated with it. A wide
range has been reported when assessing this pres-
entation with some authors, despite these limita-
tions, still reporting a considerably high value of
53% [5,6] . This feature was the most prominent

presentation within our study attaining the highest
percentageof 33.3%, 52% and 67.3% in digital
mammography, CESM and ultrasonography respec-
tively. Thisis also in agreement with other inves-
tigators [1,7].

When a mass was mammographically detected,
amass of malignant criteriaincluding being irreg-
ular with spiculated margins was also detected by
ultrasound thus making mass formation the most
common presentation by ultrasound as well.
Though their percentage was low, 21.8%, we did
come upon circumscribed masses. Thiswas also
reported by Komabr et al., [7] with 20% of their
masses appearing circumscribed rather than spic-
ulated in nature. All our cases appeared hypoechoic
or heterogeneously hypoechoic in nature despite
other studies reporting the possibility of ILC ap-
pearing sonographically hyperechoic [g].
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Ultrasound as a complementary tool to mam-
mography especially in dense breasts has aided in
the detection and characterization of masses as
reported by Rissanen T et al., [§]. It was particularly
helpful in the depicting mammography detected
asymmetries; the second most common presenta-
tion. Thisisin agreement with other published
literature [9) who stated that 68% of ILC collectively
presents as irregular masses or asymmetries. They
collectively presented 64% in our study with asym-
metry being present in 30.7% of the casesin digital
mammography.

When faced with edematous changes on mam-
mography the aim of ultrasound was to confirm
the presence of edematous changes and assess the
presence of any sizable masses. When it cameto
equivocal asymmetries the presence of comple-
mentary findings on ultrasound such as altered
echogenicity or condensed adenotic tissue was
decisive. The latter was the more common presen-
tation, and thisis in accordance with Selinko's et
al., results [3].

The third common way of ILC presentation on
mammaography was architectural distortion. Other
study opposed to previous investigators who re-
ported this finding to be more common than asym-
metries [6,7].

The least common radiological appearance we
came upon was the presence of calcifications only
apparent in only 4 of the cases. The absence of
calcificationsis usually attributed to the lack of
ductal invasion and obstruction. However, thereis
anotable discrepancy in the reported values ranging
from aslow as 1-2% [10].

Ultrasound was not helpful when it cameto
calcifications with none of the calcified tumors
showing up as an abnormality on ultrasound. This
contradicts what Moon et al., [11] concluded in
their study where they claim that is possible to
pick up the calcifications by ultrasound.

Despite utilizing different techniques such as
magnification and compression, mammaography
showed false negative resultsin 12 of the cases
with ultrasound picking up on aterationsin the
parenchyma in three of these mammographically
normal cases. Thisisin agreement with Berg et
a., [12] who stated that in some cases ultrasound
can bolster the diagnosis in mammographically
occult or subtle findings. Bulter et al., [13] reinforced
this point in their study and reported that if there
isastrong clinical suspicion such as palpable lump
and in the presence of a negative mammogram,
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ultrasound can play a decisive factor as a conjugant
tool. The finding of focal shadowing being associ-
ated with ILC was a so reported by Selinko et al.,

(3.

The cases of missed ILC is not uncommon and
has been reported by many previous studies [14,15].

Contrast enhanced spectral mammography, one
of the techniques beside 3D Tomosynthesis derived
from full field digital mammography, has shown
avery promising role in the detection of breast
cancer. By providing higher contrast and better
delineation of the tumorsit has improved the
sensitivity without affecting the specificity of
mammography [16].

The basis of CESM, based on neo angiogenesis
issimilar to the MRI; however, it is more readily
available and less costly [17] . In a previous study,
they deduced that it is comparative to MRI in the
detection and staging of ILC [1g].

Similar to a study done by Constantini et al.,
[18] asingle case in our study, presenting by a
newly developed mass, was missed by CESM and
was in fact missed by the other two modalities.
CESM, however, was able to diagnose the other
12 sono-mammographically occult lesions.

As the case with ultrasound, masses found on
mammaography were also seen as heterogeneously
enhancing masses on CESM (whether with a spic-
ulated or circumscribed margin), thus again making
it the most common presenting feature.

In a previous study investigating the use of
CESM in assessment of asymmetries, ILC repre-
sented 16 out of 91 making it the second commonest
pathology after IDC. This can be translated to
asymmetries also being the second commonest
form of presentation in this study [19].

The asymmetries seen on mammography coin-
cided to areas of non-mass enhancement that ranged
from, focal, segmental, diffuse (in the cases of
edematous changes) or multiple regions of enhance-
ment.

In 46 cases of sono-mammaographically detected
distortion, CESM was able to detect enhancing
masses within associated areas of non-mass en-
hancement leading to a consequent increase in
size. Patel et al., stated that CESM was beneficial
in the assessment of architectural distortion seen
on mammography [20] .
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In theory CESM should be especially beneficial
in the assessment of calcifications asit allows
morphological assessment on the low energy im-
ages and can depict any underlying enhancement
on the recombined images. However, in agreement
with another investigators who reported lack of
enhancement in cases of |LC associated with mi-
crocalcifications, 4 in our study also failed to show
any form of enhancement [21] . The majority of
calcified lesions were presented as segmental non
mass enhancement.

Although, as narrated by Tennant et al., CESM
has a high sensitivity and specificity, all modalities
including CESM employed in this study failed in
diagnosing a single case presenting by a palpable
lump [22].

In our study, bilateral disease was seen in 8%
of cases, where multifocality and multicentricity
were detected by ultrasound in 39.3% which
showed higher sensitivity to digital mammography
in detecting multiple masses. Thiswasin accord-
ance with the study done by Single et a., which
stated that when bilateral cancer is present it is
most commonly of the ILC type [23].

Conclusion:

Owing to its unique biological make up, inva-
sive lobular carcinoma can be a challenge when it
comesto it radiological diagnosis.

When presenting as a mass, the commonest
presentation in our study, mammography was suf-
ficient in most cases. However, its other not un-
common presenting features including asymmetry
and distortion make ultrasound an important adjunct
tool.

CESM also proved an important supplementary
tool in the further assessment of asymmetries with
clinical symptoms always being an important con-
sideration in the overall appraisal of the patient.

Our study was limited by the small number of
cases aso it was difficult to correlate the radiologic
features to each caseindividually in all 3 imaging
modalities.
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