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Abstract

Thetraditional classification of infiltrating breast carcinomasinto ductal and lobular can be diagnostically
challenging in a small proportion of cases with equivocal histological features and in in-situ lesions with
overlapping features. Distinguishing between the infiltrating ductal (IDC) and lobular (ILC) carcinomas is
clinically important because of thedifferent patter n of systemic metastasesand prognostic evaluation. E-cadherin
isa potentially useful immunohistochemical marker which may serveto differentiate between the two tumour
types. Wetherefore studied E-cadherin expression in 32 cases of breast carcinomas comprising 16 IDCs and 16
ILCs. Thecorrelation between E-cadherin expression and the histological grade of | DCswasalso analysed. Our
results showed complete loss of E-cadherin expression in all ILCs, whilethe IDCs consistently showed variable
E-cadherin positivity. No significant correlation wasfound between E-cadherin expression and the histological
grade of IDCs. We conclude from this study that E-cadherin is a useful marker to differentiate between IDC
and ILC of the breast. A larger study of IDCs is now needed to further evaluate the correlation between E-

cadherin and tumour grade to estimate its prognostic potential.
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Traditionally, breast cancer isclassified asinfiltrating
ductal (IDC) and lobular carcinoma (ILC) based on the
recognition of characteristic histopathol ogical features. In
themajority of breast cancer cases, distinguishing between
thetwo can be achieved easily if the classical histological
features of both types arereadily observed (Tavassoli and
Devilee, 2003). However, in poorly differentiated
carcinomas with equivoca histological features and the
pleomorphic variant of lobular carcinoma, the diagnosis
can bechallenging (Acset a., 2001; Qureshi et ., 2006).
Similar diagnostic problems may be encountered in in-
situ carcinomas of the breast (Acs et a., 2001; Maluf et
al., 2001; Wahed et a ., 2002). Low grade ductal carcinoma
in-situ with asolid growth pattern involving the terminal
ductsand lobules may resemblelobular carcinomain-situ.
Largeareas of comedo-type necrosiscan beseeninlesions
with typical lobular cytology, hence are difficult to
distinguish between ductal carcinoma-in-situ (Acset d.,
2001).

Clinicaly, the division between ductal and lobular
carcinomas has its practical implications (Lehr et al.,
2000). Infiltrating lobular carcinomas often do not form
definite masses that can be diagnosed by palpation or
mammography making early diagnosis difficult. The
occurrence of tumour at resection margins, bilaterality,

and therate of recurrence are higher in lobular carcinomas
compared to ductal carcinomas due to its distinctive
growth pattern (Lehr et al., 2000; Yoder et al., 2007). In
addition, lobular carcinomas have a predilection to
metastasise to leptomeninges and peritoneal surface, a
featurerarely seenin ductal carcinomas (Lehr et al., 2000;
Goldstein et al., 2002; Yoder et ., 2007). Overall, ILCis
associated with better prognosis compared with IDC
(Yoder et d., 2007). Hence, thereisaneed for abiomarker
which can reliably differentiate the two tumour types.
E-cadherin is one of the biomarkers which have
potential to serve asan adjunct to aid pathol ogistsin these
problems. E-cadherin isatransmembranous glycoprotein
that participates in calcium-dependent intercellular
adhesion (Takeichi, 1991; Maluf et al., 2001; Kowalski
et al., 2003; Yoder et a., 2007). It has an important
function in embryonic development and it is postulated
that abnormal E-cadherin function or expression in
carcinomasfacilitates the detachment processthat mediate
metastasis (Takeichi, 1991; Acset al., 2001; Maluf et al.,
2001). Normal breast ductal epithelial cells strongly
express E-cadherin protein in the cytoplasmic membrane.
Many studies have shown reduced expression of E-
cadherin in about 50% of breast carcinomas while other
studies have shown complete loss of E-cadherin
expression ininfiltrating lobular carcinomas (Gamallo et
al., 1993; Mall et a., 1993; De Lew et d., 1997; Qureshi
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et a., 2006).

Theobjective of thisstudy wasto analyse correlations
of E-cadherin expression with histological type and grade
in infiltrating ductal carcinomas, and to further evaluate
E-cadherin as a potential differentiating immuno-
histochemical marker for IDC and ILC.

Materialsand M ethods

Materials

We performed a retrospective study to determine the
expression of E-cadherin in newly diagnosed infiltrating
ductal carcinomas (IDC) and infiltrating lobular
carcinomas (ILC) in Hospital KualaL umpur (HKL) from
the year 2002 until 2006. Thirty two breast cancer cases
comprising 16 IDC and 16 ILC were retrieved from the
files of the Department of Pathology, HKL. All
histopathological slides of the cases were reviewed by
two independent pathologists and graded histologically
according to the modified Bloom and Richardson Grading
System. Discrepancies in histological grading were
resolved by consensus with simultaneous viewing. The
most representative slidesand their corresponding paraffin
blocks were selected for immunohistochemical staining.

Immunohistochemical Staining

Immunohistochemical staining was performed on
formalin-fixed paraffin-embedded tissue (PET) sections.
Three-four micrometer thick sections were cut and
deparaffinised in xylene and rehydrated in acohols in
decreasing concentrations. The sections were placed in
target retrieval solution at 100°C for 20 minutes and then
left to cool at room temperature for 20 minutes.
Endogenous peroxidise activity was blocked by 3%
hydrogen peroxide for 5-10 minutes and washed with
water. They were then placed in Tris-Buffer Solution
(TBS) for 3 changes at 3 minutes each and the excess
TBSwasdabbed off. A drop of primary monoclonal mouse
anti-human E-cadherin antibody, clone NCH-38 in
optimised dilution (1:50) was added and incubated at room
temperature for 30 minutes. The slideswere subsequently
washed with 3 changes of TBS at 3 minutes each. A drop
of di-amino-benzidine (DAB) was then spread over the
sections for 7 minutes, after which they were rinsed in
water. The sections were counterstained with
Haematoxylin for 20-30 minutes, dehydrated inincreasing
concentrations of alcohol, and mounted.

Histological Grading of the Infiltrating Ductal
Carcinomas

Histological grading was performed on formalin-fixed
PET sections of infiltrating ductal carcinoma cases
according to the Modified Bloom and Richardson’s
Grading System. The combined histological grade was
obtained using the scale 1-3 assigned to three features,
percentage of tubular formation, degree of nuclear
pleomorphism and number of mitotic figures.
Evaluation of |mmunohistochemical Staining

A semi-quantitative estimation was made on the
staining intensity and the rel ative abundance of E-cadherin
immunoreactive cells. E-cadherin expression was positive
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when cellsdemonstrated linear membranous staining. The
staining intensity was graded from 0 - +3 (O for
background staining of acellular stroma, +1 for focal
sparseintercellular staining, +2 for markedly reduced and
heterogenous staining with predominantly finely-dotted
intercellular staining pattern or continuous linear staining
if present, was restricted to less than 50% and +3 for
strong, continuous and intense staining equivalent to the
normal breast epithelium). Normal breast epithelial cells
were used asinternal positive controls. The abundance of
E-cadherin positive cellswas graded from 0-4 by counting
at least 100 tumour cells in areas of heterogenous E-
cadherin expression (0=less than 5% positive cells; 1=5-
25%,; 2=26-50%; 3=51-75% and 4=76-100%). To assess
the preservation of E-cadherin expression, a composite
score was obtained by adding the values of the
immunoreactions intensity and relative abundance. The
E-cadherin expression was preserved when the composite
scorewas 6-7 and scores 0-5 indicated reduced E-cadherin
expression. Immunostains were evaluated independently
by two pathologists and any differences in interpretation
were resolved by simultaneous viewing.

Data were analysed using SPSS program version
12.0.1. Chi-square test was used for statistical anaysis.
The statistical significance was set at p<0.05.

Results

Our results showed all 16 IDCs (100%) were
immunopositivefor E-cadherin but with variable degrees
of expression; 9 (56.3%) showed preserved E-cadherin
expression (Figures 1 and 2) while in the remaining 7
(43.8%) E-cadherin expression was reduced. All 16
(100%) ILCs showed complete loss of E-cadherin
expression (Figure 3). Therewas astatistically significant
correlation between E-cadherin expression and
histological type (Fischer’s exact test; p value = 0.01) as
shown in Table 1.

Of the 9 IDCs with preserved E-cadherin expression,
4 (44.4%) were grade 111 and 5 (55.6%) were grades |
and 11 collectively. Table 2 depictstheresultsof E-cadherin
expression with histological grades of IDCs. There was
no significant link.

Discussion

The classification of breast carcinomas is currently

Table 1. Casesof IDCsand ILCs with Preserved or
Reduced E-cadherin Expression

Expression IDCs ILCs Pvalue
Preserved 9 (56%) 0 (0.0%) 0.01
Reduced 7 (44%) 16 (100%)

Table 2. The Relationship between E-cadherin
Expression and Histological Grade of IDCs

Expression Grades| and Il Gradelll Pvalue
Preserved 5 (71.4%) 4 (44.4%) 0.358
Reduced 2 (28.6%) 5 (71.4%)
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Figurel. Infiltrating Ductal Carcinoma of theBreast,
Grade3: H&E x 20
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Figure 2. Preserved E-cadherin Expression on
Infiltrating Ductal Carcinoma Cellsas Strong Diffuse
MembranousStammg X 20
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Figure3. Complete L ossof E-cadherin Expressionin
an Infiltrating L obular Carcinoma. Adjacent Normal
Breast Epithelial Cells Serve as an Internal Control
Positive for E-cadherin: X 20

based purely on the recognition of specific histological
features on microscopic examination. Infiltrating ductal
carcinomas which comprised the majority (75-80%) of
breast carcinomas are histologically characterised by the
formation of tubules, or ducts that infiltrate throughout
the breast parenchyma. Approximately 20% of IDC can
be further subcategorised based on unique
histopathological features into medullary, tubular,
papillary, mucinous, micropapillary and metaplastic. The
majority (80%) of IDC are not subclassifiable and are
designated as ductal carcinomas of ‘No Specia Type
(NST) or ‘Not Otherwise Specified’ (NOS). ClassicILC

comprises 10-15% of dl breast carcinomas. Histologically,
itiscomposed of small, uniform cellsinvading the breast
parenchymainalinear, singlefile pattern or concentrically
around benign ducts in a target-like arrangement. It has
ill-defined margins and does not form microcal cifications.
Although well-defined histological features have served
to classify the mgjority of tumours, adefinite histological
classification into ductal or lobular types proved to be
difficult in some cases dueto overlapping features, ductal
and lobular growth patterns within the same tumour or
the presence of equivocal histological features. In this
study, we have analysed the expression of E-cadherinin
IDC and ILC to study its utility as a biomarker to help
distinguish between the two tumour types. Our results
showed completeloss of E-cadherinimmunoreactivity in
all 16 (100%) ILCswhileall IDCsretained at least some
expression of E-cadherin. Similar resultswere previously
reported by other authors(Acset a., 2001; Qureshi et al.,
2006; Lehr et a., 2000; Moll et a., 1993; Gamallo et &l .,
1993).

Some studies have attributed the loss of E-cadherin
expression in lobular carcinomas to mutation of the E-
cadherin gene (Jacobs et al., 2001). The gene for E-
cadherin, CDH1, maps to chromosome 16g22. Loss of
cellular adhesion is acritical step in tumour progression
and metastasis (Yoder et al., 2007; Bashyam, 2002;
Chamber et a ., 2002). Most | DC tumours maintain some
degree of cell adhesion as evidenced in histological
differentiation (Yoder et al., 2007). In contrast, ILC
tumoursare very dishesivein their histological appearance
and have single cell morphology. Therefore, the loss of
E-cadherin expression reflectsthe histol ogical appearance
of ILC. Loss of adhesion also probably explains the
tendency of 1L C to metastasise to more remote locations
such as the leptomeninges and peritoneum (Yoder et al.,
2007). As demonstrated in previous series and our study,
it seems reasonable to utilise E-cadherin as an adjunct
diagnostic tool to classify breast carcinomas in difficult
cases (Acs et d., 2001; Qureshi et a., 2006; Lehr et a.,
2000; Moll ed., 1993; Gamallo et a., 1993).

The different immunostaining patterns observed in
IDC and ILC cases in our study also suggest that ductal
and lobular carcinomas devel op through different genetic
pathways. Molecular studies on E-cadherin gene will be
helpful to further understand the tumourigenesis of these
tumours and design genetic-based treatment in future.We
observed variable quantitative E-cadherin expression in
all the IDCsin this study.

Interestingly, we did not find significant correlation
between E-cadherin expression and histologic grade for
the IDCsin this study which issimilar to that of Acset a
(2001) and Lipponen et al (1994). However, thiscontrasted
with the findings of other authors who reported reduced
and heterogenous E-cadherin immunostaining in poorly-
differentiated |DCs while preservation of E-cadherin
expression in well and moderately differentiated
carcinomas (Moll et al., 1993; Gamallo et a., 1993; Oka
et a., 1993). Thiswas probably due to the small number
of cases included in this study. Further studies on E-
cadherin expression of IDCs comprising more cases
representing each tumour grade would be beneficia to
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evaluate the role of E-cadherin in predicting tumour
aggressiveness. Future studies on E-cadherin can be done
to explore the possibility of extending its utility on
differentiating in-situ lesions of ductal or lobular
phenotype asthe clinical management of thesetwo lesions
are different.

Our results confirmed the strong correlation between
histologic type of breast carcinoma with E-cadherin
expression by the tumour cells. In tumours that show
equivocal histological features, immunohistochemical
detection of E-cadherin expression can be used as a
diagnostic tool to differentiate between ductal and lobular
carcinomas. Tumours that show complete absence of E-
cadherin membrane staining most likely represent lobular
carcinomas while most ductal carcinomas will
demonstrate diffuse membrane expression of E-cadherin.
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