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ARTICLE INFO                                       ABSTRACT 
 
 
 

Medullary carcinoma of breast is an uncommon distinct type of ductal carcinoma with unique 
morphological, immunohistochemical and prognostic features. An intriguing feature of this 
subtype is the relatively better prognosis compared to invasive ductal carcinoma, despite the high-
grade histological appearance. This necessitates the precise recognition of this entity.  A review 
of the 411 breast carcinoma cases reported in the Department of Pathology, Sri Ramachandra 
Medical College & Research Institute from 2008 to 2013, revealed 10 cases to be medullary 
carcinoma. The morphological, immunohistochemical findings, clinical features, treatment 
history and prognosis were procured and analyzed. The most common age group noted in our 
series of medullary carcinoma was the 7th decade with a mean age of 53 years. The most common 
location was upper and inner quadrant, as against upper and outer quadrant in IDC NOS. The 
mean tumor size was 3.25cm in greatest diameter. Seventy percent of medullary carcinomas 
presented in pT2 N0 cM0. In our study all the cases were of triple negative molecular subtype. 
Follow up data was available in 50% of the cases. None of them showed recurrence or metastasis. 
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INTRODUCATION 
 
Medullary carcinoma of breast is an uncommon distinct type 
of ductal carcinoma. It derives it's name from medulla, that is 
Latin for marrow, owing to the similar gross appearance. It 
represents about 5% of all breast carcinomas. An intriguing 
feature of this subtype is the relatively better prognosis 
compared to invasive ductal carcinoma, despite the high grade 
histological appearance (Emad A Rakha et al., ? and Huober    
et al., 1977). Owing to these contradicting qualities these 
carcinomas appear to present a biological paradox. In our 
study we compared the clinicopathological profile of 
medullary carcinoma with the most commonly encountered 
invasive ductal carcinoma, not otherwise specified (NOS). 
 

MATERIALS AND METHODS 
 

All breast carcinoma cases reported in the department of 
pathology, SRMC&RI from 2008-2013 were reviewed. The 
haematoxylin and eosin stained slides along with the ER, PR, 
Her2/neu immunostained slides were retrieved from the 
archives and reviewed to confirm the diagnosis.  
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The clinical data for these cases was collected from the 
medical records. Several simplified criteria of medullary 
phenotype have been proposed in order to increase 
reproducibility. The Ridolfi criteria (Ridolfi et al., 1977) 
remains the most generally accepted. We followed this 
histologic criterion that included, syncytial architecture of the 
tumor cells, pushing margins, absence of glandular/tubular 
structures, a diffuse lymphoplasmacytic infiltrate, tumor cells 
with a vesicular nuclei and a prominent nucleoli. The 
treatment history was procured for all these cases. This data 
was compared with invasive ductal carcinoma NOS and 
analyzed.  
 

RESULTS 
 
Of the 411 cases of breast carcinoma reported, 10 were 
medullary carcinomas. Five of these patients presented in the 
seventh decade. Five of the ten tumors were seen in the upper 
inner quadrant of the breast, which was the most common 
location in our study. Size of the tumors ranged from 1.5cm to 
4.5cm (in greatest dimension) with a mean size of 3.25cm.  
Except for a single case that presented at stage one (according 
to pathologic TNM staging), all other cases presented as stage 
2. Only one of these showed nodal metastasis. None of our 
cases showed distant metastasis. Apart from the above 
analysis, molecular sub typing of all the cases showed a triple 
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negative/ basal phenotype. Out of the 10 medullary carcinoma 
cases, follow up data was available for 5 cases. These patients 
received varying cycles of chemo and radiotherapy post 
mastectomy. Three patients after two years and two patients at 
the end of one year of surgery and chemotherapy showed no 
metastasis or recurrence. 
  

Table 1. 
 

 
 

 
 

Figure 1. 

 

      
tumor cells with a prominent nucleoli                                  

 
Figure 2. 

 
 

Figure 3. 
 

 
 

Figure 4. 
 

 
 

Figure 5. 
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DISCUSSION 
 
Medullary carcinoma is a rare variant of breast carcinoma with 
a reported incidence of 1-7% (Rapin et al., 1988). Out of the 
411 cases of breast carcinomas received, the number of 
medullary carcinomas was 10 amounting to 2.5% of all cases. 
This is in concurrence with reports in the literature (Rapin                 
et al., 1988). Pederson et al. (1995) and Rapin et al. (1988) in 
their study reported the mean age of women with medullary 
carcinomas ranging from 45-52 years. In our series age range 
for medullary carcinoma was 32-69 years with a mean age of 
53 years. Anatomic distribution of medullary carcinomas is 
not reported to differ significantly from other invasive 
carcinomas. However five of the ten tumors were seen in the 
upper inner quadrant of the breast in our study, whereas IDC 
NOS occurs most commonly in the upper outer quadrant 
(Haagensen, 1986). Ridolfi et al. (1977) found median 
diameter of medullary carcinomas to vary from 2-2.9 cm. In 
our study tumors ranged from 1.5 to 4.5 cm in greatest 
dimension with a mean size of 3.25 cm, which was larger than 
reports in previous studies. 
 
In our study 90% of the cases presented at stage 2 (according 
to pathologic TNM grading) and 10% at stage 1. This was in 
concurrence with the previous literature (Ridolfi et al., 1977). 
None of the cases showed nodal metastasis except for one case 
in our series. This was in concurrence with the study by Jensen 
et al. (?) and Rapin et al. (1988) in which they found less than 
10% of medullary carcinomas present with nodal metastasis. 
Francis Bertuci et al. (2006) using wide genome 
oligonucleotide microarrays found that invasive ductal 
carcinomas may present as various molecular subtypes 
(luminal A, luminal B, her2neu and basal) whereas 95% of 
medullary carcnomas show a basal phenotype. Katrina Bauer 
et al. (?) and Vinayaka et al. (2011) found 12.5% and 19.9% 
of their IDC NOS cases to be of triple negative subtype 
respectively. In comparison to IDC NOS the percentage of 
triple negative molecular subtype in medullary carcinomas 
was significantly higher.  All of the cases in our series 
belonged to the triple negative category. 
 
In our study follow up data was available for 5 cases. None of 
these patients presented with recurrence or metastasis. 
Marginear et al. (?) and Huober et al. (1977) found medullary 
carcinomas to have a fairly good prognosis despite their lack 
of expression of ER, PR, Her2neu (triple negative status).  In 
comparison patients of IDC NOS showed a 35-50% survival 
rate after 10 years (Ellis et al., 1992). Medullary carcinoma is 
more common in Japanese women (Eisinger et al., 1977; Ellis 
et al., 1993 and Marcus et al., 1996) and tends to occur only in 
one breast. But approximately 3-18% patients may develop 
bilateral tumours and rarely these maybe metachronous (Maier 
et al., 1977 and Wargotz and Silverberg, 1988). At Memorial 
hospital in New York city these tumors were termed bulky 
adenocarcinomas until the name medullary was proposed in 
the 1940s (Foote and Stewart, 1946 and Moore and Foote, 
1949). Mammographically all these lesions are typically well 
circumscribed and appear firm in consistency and may be 
confused with a benign lesion such as a fibroadenoma 
(Markovitz et al., ? and Meyer et al., 1989). Cut surface has a 
distinct margin which outlines the tumor and distinguishes it 
from the surrounding breast tissue. Despite this deceptively 
benign appearance these tumors are malignant in their 

behavior. The role of a pathologist is indispensable in making 
an accurate diagnosis. Histological examination of this 
subtype of breast carcinoma cases have showed that most of 
these have a syncytial growth pattern, high histologic grade 
with a high mitotic count, and a prominent lymphocytic 
infiltrate (Cook and Weaver, 1995 and Horsfall et al., 1986). 
The histologic criteria has been modified over the years to 
decrease interobserver variability. The initial criteria 
introduced by Foot and Stewart (1946) and later by Moore and 
Foot (1949) were further altered by Ridolfi et al. (1977). The 
presence of an abundant lymphoplasmacytic infiltrate in 
medullary carcinoma is similar to lymphoepithelial carcinoma 
arising at other sites. This along with other features has 
suggested that Epstein Barr virus might play a role in the 
pathogenesis of this entity, however there is no reported study 
showing evidence of EBV (Lespagnard et al., 1995).  Apart 
from these histologic similarities, clinical features also showed 
similarities in our study. These were presentation as stage 2, 
an average size of 3.25cm, most common location in the upper 
inner quadrant and presentation more commonly in the 60-70 
year age group. Tumors not showing the typical histological 
features but only 2 or 3 of the other usual criteria are referred 
to as atypical medullary carcinoma which exhibit a poorer 
prognosis compared to the usual medullary carcinomas 
(Ridolfi et al., 1977). Our cases were also triple negative, as 
reported in the literature. 
 
A high frequency of medullary carcinomas have been reported 
in patients with BRCA1 germ line mutation1,2,3 

An association with an alteration in the TP53 gene has also 
been noticed. Although no specific type of TP53 mutation was 
found to be characteristic of medullary carcinomas, over 
staining maybe interpreted as a biological marker (doi: 
10.1093/jnci/91.7.641). Alterations in theses genes (BRCA1 
and TP53) principally involved in DNA repair mechanisms 
along with a high proliferation rate may be the cause of the 
high sensitivity of medullary carcinomas to radio/ 
chemotherapy. Medullary breast carcinomas have been shown 
to overexpress multiple pluripotent genes (François Bertucci  
et al., 2006) located on the short arms of chromosomes 6 and 
12 such as IL27RA, IL15RA and IL12RB1. Few genes 
encoding transcription factors responsible for differentiation of 
Th1 subset of T lymphocytes including STAT1 and genes 
encoding IFN regulation such as IRF1 and IRF7 were seen to 
be over expressed. Genes associated with apoptosis such as 
those encoding for TNF receptors were also seen to be up 
regulated. Genes under expressed include those involved with 
maintainence of the architecture and cytoskeleton for example, 
those coding actin (ACTG2, ACTA2), myosin light chain 
(MYL9) and beta tropomyosin (TPM2). 
 

Conclusion 
 

Medullary carcinomas of breast are unique and histopathology 
remains the gold standard for identification of these tumors. 
Molecular work up is essential as most of these belong to the 
triple negative molecular subtype inspite of their fairly good 
prognosis. 
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