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Abstract

Original Article

INTRODUCTION 
Medullary breast carcinomas (MBCs) have been recognised 
since 1949, when Moore first described a ‘medullary‑like 
carcinoma’ with lymphoid infiltrate, syncytial growth 
and low rate of metastasis associated with a favourable 
prognosis.[1] Owing to the lack of universally accepted criteria 
for diagnosing MBC in the 1950s, the survival data may have 
been skewed by the inclusion of high‑grade invasive ductal 
carcinomas  (IDCs). In 1977, Ridolfi refined the criteria for 
diagnosing MBC,[2] subdividing it into typical medullary 
carcinoma and atypical medullary carcinoma, and subsequently 
found significant prognostic differences between the two 
subtypes, with the typical cases harbouring a better prognosis. 
The World Health Organization classified MBC as a special 
subtype of invasive breast carcinoma with specific histologic 

characteristics, refined from Ridolfi’s criteria, as follows:[2,3] 
complete microscopic circumscription; predominantly 
syncytial growth pattern; moderate to marked diffuse 
mononuclear stromal infiltrate; absence of microglandular 
features and in situ component; moderate or marked nuclear 
pleomorphism; and numerous mitoses. MBC has been reported 
to have a better prognosis than that of conventional breast 
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carcinoma,[1‑6] with the five‑year survival rates ranging from 
82% to 84% and 50% to 63%, respectively,[1,2] compared with 
IDC, not otherwise specified (NOS). Hence, it is important to 
distinguish MBC from high‑grade infiltrative ductal cancers 
that have poorer prognosis.

Since the classification of medullary carcinoma as a distinct 
entity, there have been controversies with regard to its 
morphologic criteria, immunological profile, and genetic 
and prognostic implications. MBCs have a relatively good 
prognosis despite their poorly differentiated histomorphology 
and their diagnostic criteria show the lowest inter‑observer 
reproducibility among all breast tumour subtypes.[7] They are 
frequently associated with BRCA1 germline mutations, with 
a large overlap between medullary features and the phenotype 
of BRCA1 germline‑associated tumours,[8,9] and a high rate 
of TP53 mutations, with higher TP53 accumulation than that 
observed in common IDCs.[10] Their typical lack of oestrogen 
receptors and low incidence of c‑erbB‑2 amplification classify 
them into a distinct subgroup of triple negative basal‑like 
cancers, which has been confirmed by several gene expression 
profiling studies.[11‑14] Although triple negativity and basal 
phenotype generally imply a poor prognosis, MBCs have long 
been associated with a ‘relatively good prognosis’, augmenting 
the paradox of the prognostic implications of MBCs.

Several studies have been conducted in Western countries 
in order to better understand the clinicomorphologic 
presentation and biologic behaviour of MBCs.[15‑17] Our 
study aimed to correlate the clinicopathologic features and 
immunohistochemical findings of hormonal markers and 
c‑erbB‑2, common basal markers and follow‑up outcomes 
of Asian women diagnosed as having breast carcinomas 
harbouring medullary features.

METHODS
The files of the Singapore General Hospital’s Department 
of Pathology were searched for mastectomies and wide 

excision specimens diagnosed as medullary or atypical 
medullary carcinoma from 1991 to 2009. Demographic and 
clinicopathological parameters such as patient ethnicity, age, 
tumour size, concurrent ductal carcinoma in  situ  (DCIS), 
presence of lymphovascular invasion and number of axillary 
lymph node metastases were studied. Light microscopic review 
was performed concurrently by two pathologists including an 
experienced subspecialist in breast pathology, and the cases 
were reclassified using the criteria established by Ridolfi et al. 
The criteria proposed by Ridolfi for typical MBC in his original 
paper are shown in Box 1.

For our study, we used three descriptive categories, namely 
‘mild’ [Figure 3], ‘moderate’ and ‘marked’ [Figure 4], with 
the latter two corresponding closely to diffuse mononuclear 

Figure 1: Photomicrograph shows syncytial growth pattern exhibited by a 
medullary breast carcinoma, with distinct intercellular borders (H&E, ×40).

Figure 2: Photomicrograph shows a well‑circumscribed border in a 
medullary breast carcinoma (H&E, ×20).

Box 1. Ridolfi’s criteria for typical medullary breast 
carcinoma:(2)

1. Syncytial growth pattern
Syncytial sheets of pleomorphic cells arranged in anastomosing trabeculae 
should comprise >75% of the tumour [Figure 1].

2. Circumscription
The tumour was considered ‘well-circumscribed’ when all margins were 
microscopically circumscribed and convex [Figure 2].

3. Absence of DCIS component
DCIS peripheral to or distinct from the main tumour mass was categorised 
as ‘absent’ if not visualised at all outside the tumour and ‘present’ if DCIS 
was detected in at least one microscopic field peripheral to or distinct 
from the tumour. The nuclear grade of the DCIS was also classified as low, 
intermediate or high.

4. Absence of microglandular formation
Any presence of gland formation within the tumour was regarded as 
microglandular formation. 

5. Moderate to marked diffuse mononuclear infiltrate
Ridolfi had used a four-point scale (0 to 1+, 2+, 3+ and 4+) to quantify 
the intensity of mononuclear inflammation and further characterised 
distribution (diffuse vs. limited to borders only).

DCIS: ductal carcinoma in situ
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inflammation comparable to the photomicrographic examples 
of ‘moderate’ to ‘marked’ intensities characterised by Ridolfi. 
Ridolfi had used a four‑point scale (0 to 1+, 2+, 3+ and 4+) to 
quantify the intensity of mononuclear inflammation and further 
characterised distribution (diffuse vs. limited to borders only). 
For our study, we used three descriptive categories, namely 
‘mild’ [Figure 3], ‘moderate’ and ‘marked’ [Figure 4], with 
the latter two corresponding closely to diffuse mononuclear 
inflammation comparable to the photomicrographic examples 
of ‘moderate’ to ‘marked’ intensities characterised by Ridolfi.

Using criteria 1 to 5, under light microscopic review, tumours 
fulfilling all five criteria were diagnosed as ‘typical medullary 
carcinoma’. Tumours that fulfilled Criterion 1 and at least 
three of the criteria from 2 to 5 were described as ‘atypical’. 
Those that failed to display more than 75% syncytial 
growth (i.e. Criterion 1) or satisfied less than three criteria from 
Criteria 2 to 5 were designated as ‘non‑medullary infiltrating 
carcinoma’.

Archived 10% formalin‑fixed paraffin‑embedded material 
for the cases studied was retrieved where available. Suitable 
representative areas of the tumour were selected and tissue 
microarray (TMA) construction was performed using methods 
described previously in the literature.[18] Briefly, 1‑mm 
diameter cores were bored from the preselected areas of the 
donor paraffin blocks and arrayed into a recipient paraffin 
block using a manual microarrayer  (Beecher Instruments, 
Sun Prairie, WI, USA). Two cores were bored for each 
case; 4‑micron thick TMA paraffin sections were then cut 
and subjected to immunohistochemistry for oestrogen and 
progesterone receptors  (ER and PR), c‑erbB‑2 and p53. 
A tri‑panel of basal cell markers was used to evaluate basal‑like 
characteristics of the tumours. Cytokeratin 14  (CK14), 
epidermal growth factor receptor (EGFR) and 34BE12 were 
used as basal markers. Immunohistochemistry was performed 
using commercially available antibodies. Briefly, the TMA 
slides were deparaffinised with xylene and then rehydrated 

through serial alcohol washes. Antigens were retrieved using 
Tris‑buffered EDTA before incubation with the primary 
antibody, followed by automated immunohistochemical 
staining through a Ventana Benchmark XT instrument 
(Ventana Medical Systems, Tucson, AZ, USA). The 
chromogen used was 3,3′‑diaminobenzidine tetrahydrochloride 
(Dako Liquid DAB+; Dako, Glostrup, Denmark). All sections 
were counterstained with Mayer’s haematoxylin. Signal 
detection was performed using the ultraView Universal DAB 
Detection Kit (Ventana Medical Systems, Tucson, AZ, USA). 
Positive and negative external controls were included as per 
the manufacturers’ datasheets [Table 1].

The results were reported as positive if nuclear staining of 
at least 1+ staining intensity was observed in 1% of tumour 
cells for ER and PR, and membranous staining of at least 
3+ was observed in 30% tumour cells for c‑erbB‑2, as per 
the manufacturers’ recommendations. Cytoplasmic staining 
of at least 1+  staining intensity in 1% of tumour cells for 
CK14, 34BE12 and p53, and cytoplasmic membrane staining 
of at least 1+ intensity in 1% of tumour cells for EGFR were 
interpreted as positive results  [Table 1]. Cases that showed 
positive results for at least one out of the markers CK14, EGFR 
or 34BE12 were designated as ‘basal‑like’.

Data was analysed using statistical software SPSS for 
Windows version  16.0  (SPSS Inc, Chicago, IL, USA). 
Clinicopathologic features were correlated with each other, 
with immunohistochemical findings, and with the follow‑up 
outcomes using Chi‑square and Fisher’s exact tests. Survival 
analysis was based on deaths due to breast cancer, and the 
time from initial surgery to death due to breast cancer was 
considered for analysis. Disease‑free survival was defined as 
the time from diagnosis to recurrence or breast cancer‑specific 
death. Overall survival was defined as the time from diagnosis 
to the date of the last follow‑up. Survival curves were estimated 
using the Kaplan‑Meier method and compared between groups 

Figure 3: Example photomicrograph shows mild lymphocytic infiltrate 
within a medullary breast carcinoma (H&E, ×40). Figure 4: Photomicrograph shows a marked lymphocytic infiltrate within 

and around the tumour, in contrast to Figure 3 (H&E, ×40).
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using the log‑rank statistics. A P value <0.05 was considered 
statistically significant. The median follow‑up period for all 
patients was 7.5  (range 1.5–19) years, with nine cases of 
recurrences/metastases to distant sites and seven cancer‑related 
deaths.

RESULTS
In total, 62 women with a mean age of 51.1 (range 32–71, 
median 52) years who were originally diagnosed with 
medullary or atypical medullary carcinoma were recruited in 
this study; of these, 46 (75.2%) were Chinese, 6 (9.7%) were 
Malay, 4 (6.5%) were Indian and 6 (9.7%) were of other Asian 
ethnicities. In total, 42 patients underwent simple mastectomies 
and 20 patients underwent wide excision biopsies. The mean 
tumour size was 2 (range 0.55–4.50) cm.

The original pathology reports showed 26 (41.9%) ‘medullary 
carcinomas’, 32 (51.6%) ‘atypical medullary carcinomas’ and 
4  (6.4%) ‘invasive ductal carcinomas with focal medullary 
features’, whereas review diagnoses showed typical MBC in 
6 (9.7%) cases, five of which were concordant with the original 
diagnosis and one case was originally diagnosed as ‘atypical 
medullary carcinoma’. Atypical MBCs being reviewed 
(46 of 62; 74.2%) were originally diagnosed as ‘medullary 
carcinoma’, 18 of which were specified as ‘typical medullary 
carcinoma’ in the original report; 10 (16.1%) cases reviewed 
as non‑medullary infiltrating carcinoma were originally 
diagnosed as ‘typical medullary carcinoma’ (n = 2), ‘atypical 
medullary carcinoma’ (n = 4) and ‘invasive ductal carcinoma 
with focal medullary features’ (n = 4).

DCIS was present in 15  (24.2%) cases, 12 of which were 
reviewed as atypical MBC and three as non‑medullary 
infiltrating carcinoma. Six of these cases were of high‑grade, 
solid subtype, three of which had comedonecrosis. The 
remaining nine cases were of low to intermediate grade with 
either solid or cribriform architecture, uniformly lacking 
necrosis. The presence of DCIS did not correlate significantly 

with the review diagnoses, immunohistochemical findings or 
follow‑up outcome.

Only 4 (6.5%) cases had lymphovascular invasion, three of 
which were atypical MBCs and one was a non‑medullary 
infiltrating carcinoma. Interestingly, three of these four 
cases developed contralateral breast cancer two to six years 
after diagnosis, presenting as triple negative invasive ductal 
carcinoma, Grade  3. Presence of lymphovascular invasion 
was significantly correlated to decreased disease‑free 
survival  (p  =  0.001) but had no statistical correlation 
with age, ethnicity, tumour size, presence of DCIS or 
immunohistochemical markers.

Of the 59  cases with axillary clearance, 6  (10.2%) were 
associated with nodal metastases; four cases were atypical 
MBCs (three cases staged as N1, one case as N3) and two cases 
of typical MBC had N1 and N2 nodal stages [Table 2]. The 
case of typical MBC with N2 nodal stage showed contralateral 
axillary nodal recurrence and metastasis to bone marrow within 
five years after diagnosis, and that of atypical MBC with N3 
nodal stage showed metastasis to supraclavicular node within 
two years after diagnosis. Both patients died within two years 
of recurrence/metastases. High nodal stage (N2 or higher) was 
significantly correlated to poor overall survival (p = 0.03), but 
had no statistical correlation with age, ethnicity, tumour size, 
presence of DCIS or immunohistochemical markers.

The majority  (45/62; 72.6%) of cases showed negative 
results for ER, PR and c‑erbB‑2 immunohistochemical 
expression, with typical MBCs showing triple negative 
findings in all six cases. Atypical MBCs and non‑medullary 
infiltrating carcinomas were ER+  (2 of 62; 3.2%), PR+ 
(1 of 62; 1.6%) or positive for both  (10 of 62, 6.2%) and 
negative for c‑erbB‑2. Five cases were positive for c‑erbB‑2 
on immunohistochemistry, and were negative for ER and 
PR [Table 3]. Correlation with disease‑free survival showed 
significantly poor prognosis for the triple‑negative cancers 
compared with the non‑triple‑negative cases (p = 0.021; Figure 

Table 1. Immunohistochemical markers and their cut‑off positivity.

Marker  Clone  Host  Catalogue number  Dilution  Antigen retrieval  Antibody incubation time  Positivity cut‑off 
ER  SP1  Rabbit 

Monoclonal 
#RM‑9101‑R7  1:50  0.01M Tris‑EDTA pH 8.7 

at 98°C for 15 min 
30 min, RT  1+ (1%) 

PR  PgR 636  Mouse 
Monoclonal 

Dako M3569  1:200  0.01M Tris‑EDTA pH 8.7 
at 98°C for 15 min 

30 min, RT  1+ (1%) 

c‑erb‑B2  SP3  Rabbit 
Monoclonal 

#RM‑9103‑R7  1:200  0.01M Tris‑EDTA pH 8.7 
at 98°C for 15 min 

30 min, RT  3+ (30%) 

CK14  LL002  Mouse 
Monoclonal 

Novocastra NCL‑LL002  1:20 
 

0.01M Tris‑EDTA pH 8.7 
at 98°C for 15 min 

30 min, RT  1+ (1%) 

EGFR  E30  Mouse 
Monoclonal 

Dako M7239  1:50  Protease at 40°C for 
10 min

30 min, RT  1+ (1%) 

34BE12  34BE12  Mouse 
Monoclonal 

Dako M0630  1:200  0.01M Tris‑EDTA pH 8.7 
at 98°C for 15 min

30 min, RT  1+ (1%) 

P53  D07  Mouse 
Monoclonal 

Dako M7001  1:70  Standard CC1* at 
99°C for 60 min

32 min, 42°C  1+ (1%) 

EDTA: ethylenediaminetetraacetic acid; RT: room temperature
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5). The overall survival of patients with triple‑negative cancer 
showed a downward trend compared with that of patients 
with non‑triple‑negative cancer, with a statistically significant 
difference (p = 0.056).

Regardless of the histologic subtype, the majority of cases 
were positive for p53 and at least one of the basal markers 
CK14, EGFR and 34BE12  [Table 4]. All typical MBCs 
were positive for 34BE12, which significantly correlated 
to their being negative for ER (p <0.001), and five of the 
six typical MBCs were positive for all three basal markers 

and three were positive for p53. Three atypical MBCs were 
positive for all the three basal markers. EGFR showed 
significant inverse correlation with PR staining (p = 0.021). 
Cases that were positive for all three basal markers 
(8 of 62; 12.9%) were also significantly correlated to ER 
negativity  (p  =  0.003). 4  (6.4%) cases were negative for 
the three basal markers (i.e. non‑basal like). Three of these 
non‑basal‑like breast cancers were atypical MBCs and one 
was a non‑medullary infiltrating carcinoma, all of which 
were positive for ER and PR. Basal‑like carcinomas showed 
a distinct downward trend towards poor disease‑free survival 
and overall survival compared with the non‑basal‑like 
phenotype, although their correlation was not statistically 
significant (p = 0.312) [Figure 6].

The majority of cases experienced neither recurrence 
nor metastases after excision or mastectomy within a 
follow‑up period of 1.5–19.0  years. 9  (14.5%) cases 
developed recurrence/metastases within a follow‑up period 
of 0.5–9.6 years. Seven of these cases were of atypical MBC, 
and one each of typical MBC and non‑medullary infiltrating 
carcinoma. Six of these cases lead to breast cancer‑specific 
deaths within the same day up to 18 months (range 0–1.5 years) 
after recurrence  (four atypical MBCs, and one each of 
typical MBC and non‑medullary infiltrating carcinoma). 
The sites of recurrence were the other breast (n = 4), chest 
wall (n = 1), supraclavicular node (n = 1 ipsilateral and n = 1 
contralateral), lung and brain (n = 1), and contralateral axilla 
and bone marrow (n = 1). The single case of typical MBC 
with recurrence in ipsilateral axillary nodes 72 months after 
diagnosis developed metastasis to the bone marrow, with 
subsequent death 18 months after the recurrence [Table 5].

Figure 5: Graph shows the disease‑free survival curve of cases negative 
for oestrogen receptor, progesterone receptor and c‑erbB‑2, compared 
with non‑triple‑negative cases (p = 0.021).

Table 2. Details of node‑positive cases.

Tumour 
subtype

Involved axillary 
nodes/total nodes

Nodal 
stage

Size of main 
tumour (cm)

Follow‑up outcome (years after surgery)

Atypical 1/22 N1 2 No recurrence (7)

Atypical 16/23 N3 3.5 Metastasis to supraclavicular node (1.8); died 1 year after recurrence

Atypical 1/9 N1 1.9 No recurrence (19)

Atypical 1/(not specified) N1 Not specified No recurrence (13)

Typical 3/20 N1 1.7 No recurrence (7)

Typical 4/20 N2 2.4 Metastases to contralateral axilla and bone marrow (4.8); died 1.5 years after recurrence

Table 3. Immunohistochemistry results for each subtype.

Tumour subtype No. (%)

ER/PR c‑erbB‑2

ER+/PR+ ER+/PR− ER−/PR+ ER−/PR− Positive Negative
Typical (n=6) 0 0 0 6 (100.0) 0 6 (100.0)

Atypical (n=46) 9 (19.6) 2 (4.3) 1 (2) 34 (73.9) 4 (8.7) 42 (91.3)

Non‑medullary (n=10) 1 (10.0) 0 0 9 (90.0) 1 (10.0) 9 (90.0)

Total (n=62) 10 (16.1) 2 (3.2) 1 (1.6) 49 (79.0) 5 (8.1 57 (91.9)
ER: oestrogen receptor; PR: progesterone receptor
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DISCUSSION
Upon histologic review with strict adherence to Ridolfi’s 
criteria, only six cases fulfilled the five criteria for typical 
MBC, and the majority of those previously diagnosed as 
‘typical MBC’ were more consistent with the criteria for 
atypical MBC, with one case reviewed as non‑medullary 
infiltrating carcinoma. Previously diagnosed ‘atypical MBCs’ 

remained predominantly atypical MBC upon review. The 
four cases diagnosed as ‘invasive ductal carcinoma with 
focal medullary features’ were concordant with the review 
diagnoses of non‑medullary infiltrating carcinoma. While all 
the cases presented with syncytial sheets of pleomorphic cells 
and mononuclear inflammation in variable amounts, adherence 
to the combination of the quantum >75% syncytial sheets, 
anastomosing pattern of the syncytial pleomorphic cells, 
diffuse rather than peritumoral distribution of at least moderate 
to marked mononuclear inflammation, complete rather than 
partial tumour circumscription, and absence of microglandular 
patterns and DCIS were the criteria to be fulfilled for a tumour 
to be classified as ‘typical medullary’, which was restricted to 
only a few cases. Although diagnostic concordance was not 
strictly measured in this study, the difference in diagnoses 
between the original reports and the reviewers’ consensus 
diagnoses reflects the high inter‑observer variability in the 
morphologic interpretation of medullary carcinoma, as 
frequently reported.[5‑7,15,19]

Ridolfi’s criteria have since been tested for not only their 
reproducibility but also prognostic significance, and have since 
been modified by several authors,[4‑6,15‑17,19‑21] with additional 
features such as sparse necrosis, absence of fibrosis and nuclear 
pleomorphism proving to be prognostically significant. In this 
study, we applied Ridolfi’s criteria with strict observance of the 
quantum and pattern of the histologic features to distinguish 
between typical and atypical medullary carcinomas and 
non‑medullary carcinomas, and to compare their immunologic 
findings and outcome, with the premise that morphologically 

Figure 6: Graph shows the disease‑free survival curve for basal‑like 
carcinomas (positive for at least one basal marker CK14, EGFR, or 34BE12) 
compared with those that were negative for any basal marker. The 
downward trend of basal‑like cancers is evident, although not statistically 
significant (p = 0.312).

Table 4. Basal‑myoepithelial marker expression for each subtype.

Tumour subtype No. (%)

p53 CK14 EGFR 34BE12 CK14/EGFR/34BE12 positive
Typical (n=6) 3 (50.0) 4 (66.6) 5 (83.3) 6 (100.0) 5 (83.3)

Atypical (n=46) 37 (80.4) 32 (69.6) 31 (67.3) 41 (89.1) 3 (6.5)

Non‑medullary (n=10) 9 (90.0) 6 (60.0) 6 (60.0) 7 (70.0) 0

Total (n=62) 49 (79.0) 42 (67.7) 42 (67.7) 54 (87.0) 8 (12.9)
CK14: cytokeratin 14; EGFR: epidermal growth factor receptor

Table 5. Breast‑cancer specific deaths and sites of recurrences per tumour subtype within a ten‑year follow‑up period.

Tumour subtype with 
recurrence/death (n=9) 

Site of recurrence No. of mth (no. of yr) at 
recurrence after diagnosis 

No. of mth (no. of yr) at 
death after recurrence 

Triple negative for 
ER, PR, c‑erbB‑2 

Basal 
phenotype

Typical (n=1) Contralateral axillary 
nodes and bone marrow 

58 (4.80) 18 (1.50) Yes Yes

Atypical (n=7) Opposite breast (n=3) 56, 66, 115 (4.60, 5.50, 9.60) Alive at last follow‑up Yes Yes

Chest wall (n=1) 13 (1.10) 10 (0.83) Yes Yes

Supraclavicular 
node (ipsilateral, n=1; 
contralateral, n=1) 

6, 22 (0.50, 1.83) 12 (1.00) for both cases Yes Yes

Lung and brain (n=1) 15 (1.25) 9 (0.75) Yes Yes

Non‑medullary infiltrating 
carcinoma (n=1) 

Contralateral breast, 
axillary and neck nodes 

18 (1.50) 18 (1.50) Yes Yes

ER: oestrogen receptor; PR: progesterone receptor
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typical MBCs are those with significantly better prognosis, 
regardless of triple negativity and/or basal phenotype.

One of the six typical MBCs that were reviewed recurred 
as contralateral axillary metastases within five years after 
mastectomy, with involvement of the bone marrow, leading to 
the death of the patient after one and a half years. This spread 
of breast cancer was similar to that observed in the unusual 
and distant metastatic sites of the nine other non‑typical 
MBCs, which also lead to poor disease‑free survival. 
Among the histologic parameters evaluated, N2 nodal stage 
(four of 20 axillary nodes) of this typical MBC, compared with 
N0 or N1 nodal stages of the other typical MBCs, resulted 
in statistically significantly poor overall survival. This result 
concurs with Ridolfi’s finding that none of the typical MBCs 
in his study with N0 or N1 disease experienced recurrence 
or death,[2] and the general notion that MBCs with more than 
three metastatic axillary lymph nodes are associated with poor 
survival.[3] In our study, the atypical MBC with N3 nodal stage 
metastasised to the lung and the brain, leading to death within 
two years after mastectomy.

Lymphovascular invasion was present in only 4 (6.4%) of the 
62 cases and was correlated to the few recurrences/metastases, 
manifesting as contralateral breast carcinomas that were 
similarly negative for ER, PR and c‑erbB‑2 as the original 
tumours, in three of the four cases with lymphovascular emboli. 
Compared with a larger previous study on triple‑negative breast 
cancers in our institution,[22] where lymphovascular invasion 
was observed in 29% of the cases, such low percentage of 
lymphovascular invasion among the medullary group is 
relatively uncommon. Manifestation of the recurrence episode 
as contralateral breast cancer suggests that the subsequent 
cancer on the other breast might be a new primary tumour 
rather than spread from the original tumour, especially since 
the ‘recurrences’ were reported as high‑grade IDCs. However, 
the fact that the primary tumours were triple negative and 
basal‑like suggests that these are manifestations of unusual 
aggressive behaviour associated with triple negativity and basal 
phenotype, and that the presence of lymphovascular emboli 
may be a predictor of such unusual spread.

Immunohistochemical positivity for p53 and basal markers, 
and triple negativity for ER, PR and c‑erbB‑2 among the 
majority of our cases theoretically imply aggressive tumour 
behaviour and poor prognosis.[20‑22] It is noteworthy that among 
the 42 (67.7%) cases that were p53 positive and the 45 (72.6%) 
cases that were ER, PR and c‑erbB‑2 negative in our study, 
only 4 (9.5%) had axillary metastases upon mastectomy and 
axillary clearance. In the previous study on triple‑negative 
breast cancers of various subtypes that were predominantly 
ductal carcinomas,[21] lymph node metastases were observed 
in 40% of the cases, a proportion that was significantly greater 
than the 1% proportion among non‑basal like cancers in that 
cohort. In a subsequent study on triple‑negative breast cancers 

with basal‑like phenotype,[22] 20% recurrence and 24% deaths 
were reported after surgery for basal‑like cancers, including 
double, triple and quadruple recurrences. As a subgroup of 
triple‑negative breast cancers with basal‑like phenotype, 
therefore, the low percentage of axillary metastases in our 
medullary group and the relatively low percentage (14.5%) 
of recurrences/metastases suggest that medullary features may 
indeed be predictors of better prognosis, compared with their 
triple‑negative basal‑like predominantly ductal counterparts. 
Rakha et al. attributed this relatively good prognosis to the 
prominent inflammation that accompanies the otherwise 
high‑grade features of medullary carcinomas;[17] in addition, 
among the studies modifying Ridolfi’s criteria, prominent 
inflammation has also remained a consistently reproducible 
histologic criterion.

Our use of the triple panel CK14, EGFR and 34BE12 
as surrogate markers to depict basal‑like phenotype was 
based on the 78% sensitivity and 100% specificity of this 
tri‑panel in detecting basal‑like cancer among the cohort 
of expression‑profiled triple‑negative breast cancers in our 
institution.[22,23] Using these markers for this medullary group, 
tri‑panel positivity was observed in three cases of atypical 
and five cases of typical MBC, with inverse correlation 
to ER positivity. Positivity for at least one of these basal 
markers was observed in all but four cases  (three atypical, 
one non‑medullary infiltrating carcinoma). Cases with basal 
phenotype regardless of the histologic subtype showed a 
downward trend in disease‑free survival and overall survival 
when compared with the few non‑basal‑like cancers or those 
that did not express any of these basal markers. Although this 
follow‑up outcome was not statistically significant, it supports 
the finding that even among carcinomas with medullary 
features, those with basal‑like phenotype have poorer prognosis 
than that of non‑basal like carcinomas. The EGFR positivity in 
the majority of the cases not only categorises them as basal‑like 
but also renders them potential candidates for future targeted 
treatment, similar to cetuximab or EGFR tyrosine kinase 
inhibitors, as investigated by many clinical trials intended to 
develop treatment for triple‑negative breast cancers.[24]

Although we distinguished the typical MBCs from the atypical 
and non‑medullary infiltrating carcinomas, this histologic 
subtyping did not correlate significantly with patient age and 
ethnicity; tumour size; presence of DCIS; lymphovascular 
or nodal stage; ER, PR and c‑erbB‑2 status; as well as 
basal markers. This lends credence to the preferred term of 
‘medullary‑like carcinoma’ for any tumour that may otherwise 
be typical or atypical MBC.[7] Designating a tumour with at 
least syncytial patterns of high‑nuclear‑grade carcinoma cells 
with dense lymphoid inflammation and almost complete 
circumscription as ‘medullary‑like’ may help distinguish it 
from the high‑grade ductal carcinomas that may also be triple 
negative and/or basal like, in view of the relatively lower 
proportion of recurrence, metastasis or death attributed to the 



Lee, et al.: Medullary breast carcinoma

Singapore Medical Journal  ¦  Volume 63  ¦  Issue 7  ¦  July 2022 401

subtype ‘medullary’. Triple negativity for ER, PR and c‑erbB‑2 
and basal‑like phenotype may take precedence over whether 
the carcinoma with medullary features is typical or atypical, 
separating the relatively more aggressive medullary‑like 
carcinomas from those that are non‑basal like. The findings of 
this study suggest that the presence of lymphovascular emboli 
and at least N2 nodal stage in a carcinoma with medullary‑like 
features are pathologic parameters that may predict its possible 
aggressive and fatal behaviour.
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