
IJMS
Vol 43, No 4, July 2018

Iran J Med Sci July 2018; Vol 43 No 4 365

Medullary Breast Carcinoma and Invasive 
Ductal Carcinoma: A Review Study

Vahid Zangouri1, MD;  
Majid Akrami2, MD;  
Sedigheh Tahmasebi1, MD;  
Abdolrasoul Talei1, MD;  
Ali Ghaeini Hesarooeih1, MD;  
Sara Hosseini1, BS

1Breast Diseases Research Center, 
Shiraz University of Medical Sciences, 
Shiraz, Iran;
2Department of Surgery, Division of 
Surgical Oncology, Shiraz University of 
Medical Sciences, Shiraz, Iran

 
Correspondence: 
Ali Ghaeini Hesarooeih, MD; 
Breast Disease Research Center, 
Motahari Polyclinic, Nemazee Square, 
Shiraz, Iran  
Tel: +98 938 1135469 
Fax: +98 71 36474673 
Email: ali.ghaeini1990@gmail.com
Received: 18 January 2017 
Accepted: 26 February 2017

Abstract
Background: Medullary breast carcinoma (MBC) is a unique 
histological subtype of breast cancer. The present study aimed to 
evaluate the classic and non-classic characteristics of MBC and 
its differences with IDC. The present review study incorporates 
22 years of practical experience from a breast disease research 
center-based series of cases.
Methods: Retrospectively, the medical records of 3,246 patients 
were reviewed in the Breast Disease Research Center, Shiraz 
University of Medical Science (Shiraz, Iran), from December 
1993 to December 2015. The tumor size, lymph node metastasis, 
pathologic stage, nuclear and histological grade, hormonal 
receptor status, recurrence, disease-free, and overall survival 
were reviewed. Differences between medullary breast carcinoma 
and invasive ductal carcinoma were analyzed statistically using 
the Chi-square, Fischer, independent-sample t test, and Kaplan-
Meier analysis (SPSS version 19.0). P<0.05 were considered 
statistically significant.
Results: A total of 179 patients were identified with MBC 
and 3,067 patients were identified with IDC. The MBC group 
had a significant association with a higher histological grade 
(P<0.001) as well as negative estrogen receptor (P<0.001), 
progesterone receptor (P<0.001), and HER-2 (P=0.004) status. 
The MBC patients predominantly had triple-negative breast 
cancer (TNBC) according to the molecular subtype (P<0.001). 
In local invasion, MBC was less invasive compared to IDC 
(P<0.001). The disease-free survival (DFS) and overall survival 
(OS) differed significantly between the MBC and IDC groups 
(5-year DFS: 94.2% vs. 86.3%, P=0.008; 5-year OS: 98.1% vs. 
92.8%, P=0.004).
Conclusion: Despite the poor and aggressive pathological 
features of MBC, its clinical outcome is more favorable 
compared to IDC. Our findings can be useful in improvement of 
diagnosis and treatment of less known breast cancer subtypes, 
such as MBC.
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What’s Known

• Invasive ductal carcinoma (IDC) 
is the most common subtype of breast 
cancer and medullary breast cancer 
(MBC) is among the rare subtypes 
with some controversies about its 
histopathology and survival rate. 

What’s New

• Despite the poor and aggressive 
pathological features of MBC (e.g. tumor 
grade and TNBC), its clinical outcome is 
more favorable compared to IDC. 
• The results demonstrate that the 
OS and DFS rates are more desirable in 
MBC than in IDC.

Introduction

Breast cancer is the most common neoplasm in females 
worldwide.1-3 It has been estimated that 1,384,155 new cases and 
nearly 459,000 deaths occur annually.4,5 From the histological 
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viewpoint, breast cancer is very heterogeneous; 
some cases have slow growth and a very good 
prognosis, while some other tumors can have 
a highly aggressive clinical course.6 In the 
Middle East, breast cancer is the most common 
malignancy among women. In Iran, breast cancer 
is also the most common malignancy among 
women; comprising 21.4% of all malignancies in 
females.2,7

For the first time in 1977, Ridolfi et al. defined 
medullary breast carcinoma (MBC) as one of 
the invasive and malignant subtypes of breast 
cancer.8 MBC is well circumscribed and soft in 
consistency with a homogeneous gray and moist 
cut surface, but hemorrhage and necrosis can 
be found in some cases. Histologically, tumors 
consist of large tumor cells. The characteristic 
feature of MBC is a dense lymphocytic infiltration 
of the tumor stroma.9,10 Overall, it comprises 
about 3-6% of all breast cancer subtypes10 and 
its frequency has been reported to be about 3.3% 
in Iran.2 MBC is characterized by young age, 
large tumor size, and high nuclear grade. Some 
studies found that MBCs seemed to exhibit a 
significantly higher proportion of triple-negative 
phenotype (absence of estrogen receptor 
(ER), progesterone receptor (PR), and human 
epidermal growth factor receptor-2 (HER-2)).11

Breast invasive ductal carcinoma (IDC) is a 
common breast malignancy and a major cause 
of cancer-related death in women worldwide.12-14 
According to some studies conducted on Iranian 
populations, IDC is the most common subtype 
of breast carcinoma and is responsible for 
significant breast cancer mortality.2

Recently, many studies have been conducted 
on MBC and its unique characteristics. Some 
studies have also focused on differences 
between MBC and other subtypes of breast 
carcinoma.15 Considering the fact that IDC is 
the most common subtype of breast cancer and 
MBC is among the rare subtypes with some 
controversies about its histopathology and 
survival, more attention should be paid to these 
malignancies.

Shiraz is a referral center for breast cancer 
in southern Iran. To the best of our knowledge, 
no studies have been conducted on this topic 
in this region. Subsequently, the present study 
aimed to evaluate the classic and non-classic 
characteristics of MBC and its differences with 
IDC. Additionally, considering all characteristics 
of these tumors, we attempted to identify which 
of the two has a better survival. The present 
review study incorporates 22 years of practical 
experience from a breast disease research 
center-based series of cases.

Patients and Methods

Retrospectively, the medical records of 
3,246 patients were reviewed in the Breast 
Disease Research Center, Shiraz University 
of Medical Science (Shiraz, Iran), from 
December 1993 to December 2015. A complete 
history and physical examination, bilateral 
mammography, chest radiology, and routine 
blood and biochemical tests were required for 
all patients prior to surgery. The patients with 
distant metastasis at diagnosis, those with 
ductal carcinoma in situ, and the patients who 
had received neoadjuvant chemotherapy were 
excluded. The patients with occult breast cancer 
presenting with axillary node metastasis and 
those with a history of ipsilateral or contralateral 
breast cancer were excluded too.

In the present study, MBC was defined 
according to the strict criteria of Ridolfi et al.8 
and only typical MBC was included. The 
clinicopathologic features, including tumor 
size, lymph node (LN) metastasis, pathologic 
stage, nuclear and histological grade with 
immunohistochemical findings, such as ER, 
PR, and HER2 status, recurrence and disease-
free and overall survival were reviewed 
retrospectively. Demographic information, such 
as sex, age, case number, and operation date 
was gathered using a data collecting form. 
Eventually, the difference between the IDC and 
MBC groups regarding the clinicopathological 
factors was evaluated using the Chi-square 
test, t test, Fischer, and Kaplan-Meier analysis. 
All analyses were performed using the SPSS 
statistical software (version 19.0) and P<0.05 
was considered statistically significant.

Results

The MBC group included 179 patients between 
30 and 86 years old, with the mean age of 
54.24 years. On the other hand, the IDC group 
contained 3,067 patients between 25 and 
103 years old, with the mean age of 54.81 years. 
Although the mean age of the MBC group was 
lower compared to the IDC group, the difference 
was not statistically significant (P=0.83). The 
tumor size ranged from 0.5 to 9 centimeters in 
the MBC group, but from 0.5 to 15 centimeters in 
the IDC group. Nevertheless, the mean of tumor 
size was similar in both groups (mean=2.8, 
P=0.53).

The expression of ER was lower in the MBC 
group than in the IDC group (30.2% vs. 75%, 
P<0.001). PR expression was also lower in the 
MBC group in comparison to the IDC group 
(24.9% vs. 69.3%, P<0.001). Thus, hormone 
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receptor (HR) expression was lower in the MBC 
group compared to the IDC group. Regarding 
HER-2 status, the frequency of HER-2 negative 
cases was higher in the MBC group compared 
to the IDC group (82.2% vs. 70.2%, P=0.004). In 
molecular subtypes, four categories were defined 
(table 1). HR+/HER2- subtype was detected 
in 24.5% of the cases in the MBC group and 
58.2% of those in the IDC group (P<0.001). The 
frequency of HR+/HER2+ molecular subtype was 
also lower in the MBC group compared to the 
IDC group (7.5% vs. 18%, P<0.001). In addition, 
HR-/HER2+ subtype was observed in 10.4% of 
the cases in the MBC group, but 11.7% of those 
in the IDC group (P=0.18). Considering the 
triple-negative breast cancer (TNBC), the MBC 
patients predominantly had TNBC according to 
the molecular subtype (P<0.001). In axillary node 
involvement, 30.6% of the cases in the MBC group 
and 53.4% of those in the IDC group were positive 
(P<0.001). To evaluate local invasion, lymphatic, 
vascular, perineural, and lymphovascular 
invasions were taken into account. In all these 
subcategories, IDC was more invasive compared 
to MBC (P<0.001 for all the four subcategories).

Regarding tumor cell differentiation, three 
grades were defined.16 According to the results, 
55.3% of the cases in the MBC group and only 
18.3% of those in the IDC group were grade III. 
Hence, it seems that the poorly differentiated 
tumor cells were higher in MBC than in IDC 
(P<0.001). Furthermore, 35% of the cases in the 
MBC group and 25.8% of those in the IDC group 
were in stage I at the time of diagnosis (P=0.003). 
However, IDC had a more aggressive manner 
in stages II, III, and IV (table 1). Based on the 
results, 16.3% of the IDC cases in comparison to 
8% of the MBC ones were in stage III (P=0.011). 
Moreover, recurrence was detected in 8.4% of 
the MBC patients and 15.8% of the IDC ones 
(P=0.03).

The surgical management of the breast 
was also evaluated in all patients. Accordingly, 
breast conserving surgery (BCS) was performed 
in 64.2% of the MBC patients and 46.4% of the 
IDC ones (P<0.001). Besides, 98.4% of the 
patients with MBC and 97.5% of those with IDC 
received chemotherapy (P=0.4). In addition, 
the rate of radiotherapy was 83.5% and 81% in 
the MBC and IDC groups, respectively (P=0.3). 
Moreover, 79.5% of the IDC cases and 43.2% of 
the MBC ones underwent hormonal therapy (HT) 
(P<0.001). It should be noted that right breast 
involvement was observed in 52.8% of the MBC 
cases and 48.1% of the IDC ones (P=0.12).

The results of Kaplan-Meier analysis showed 
a significant difference between the MBC and 
IDC groups with respect to the overall survival 

(OS) rate (P=0.004). The five-year OS rates 
were 92.8% and 98.1% for IDC and MBC, 
respectively (figure 1). The results of Kaplan-
Meier analysis also indicated a difference 
between the two groups concerning the disease-
free survival (DFS) rate (P=0.008). The five-year 
DFS rates were 86.3% and 94.2% for IDC and 
MBC, respectively (figure 2).

Discussion

MBC is one of the invasive and malignant 
subtypes of breast cancer that usually has 
unique demographic and clinicopathological 
characteristics. Considering the fact that IDC 
is the most common subtype of breast cancer 
and MBC is among the rare subtypes with some 
controversies about its histopathology and 
survival, more attention should be paid to these 
malignancies. The present study evaluated the 

Figure 1: The five-year overall survival rates were 92.8% 
and 98.1% for IDC and MBC, respectively (P=0.004). MBC: 
Medullary breast carcinoma; IDC: Invasive ductal carcinoma.

Figure 2: The five-year disease-free survival rates were 
86.3% and 94.2% for IDC and MBC, respectively (P=0.008). 
MBC: Medullary breast carcinoma; IDC: Invasive ductal 
carcinoma.
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Table 1: The comparison of medullary carcinoma and invasive ductal carcinoma
Characteristics N (%) P value

Medullary Invasive ductal carcinoma
Sex
Female
Male

179 (100)
0

3,067 (100)
0

-

Breast
Right
Left

 
94 (52.8)
84 (47.2)

 
1,462 (48.1)
1,576 (51.9)

0.13

Operation
Quadrantectomy
Mastectomy

115 (64.2)
64 (35.8)

 
1,409 (46.4)
1,627 (53.6)

<0.001

Chemotherapy
Yes
No

 
121 (98.4)
2 (1.6)

2,114 (97.5)
55 (2.5)

0.40

Radiotherapy
Yes
No

 
91 (83.5)
18 (16.5)

 
1,620 (81.1)
377 (18.9)

0.30

Hormonal therapy
Yes
No

 
48 (43.2)
63 (56.8)

 
1,720 (79.5)
444 (20.5)

<0.001

Recurrence
Yes
No

14 (8.4)
152 (91.6)

 
448 (15.8)
2,379 (84.1)

0.03

5-years DFS rate±SEM 94.2±0.01 86.3±0.007 0.008
5-years OS±SEM 98.1±0.01 92.8±0.005 0.004
Grade
I
II
III

7 (18.4)
10 (26.3)
21 (55.3)

629 (23.2)
1,583 (58.4)
496 (18.3)

<0.001

Lymphatic invasion
No
Yes

131 (73.2)
48 (26.8)

1,529 (49.9)
1,538 (50.1)

<0.001

Vascular invasion
No
Yes

 
147 (82.1)
32 (17.9)

 
2,019 (65.8)
1,048 (34.2)

<0.001

Perineural invasion
No
Yes

 
167 (93.3)
12 (6.7)

 
2,355 (76.8)
712 (23.2)

<0.001

Lymphovascular invasion
No
Yes

122 (68.2)
57 (31.8)

 
1,433 (46.7)
1,634 (53.3)

<0.001

Axillary node involvement
Positive
Negative

53 (30.6)
120 (69.4)

1,566 (53.4)
1,368 (46.6)

<0.001

ER
Positive
Negative

 
51 (30.2)
118 (69.8)

 
2,205 (75)
737 (25)

<0.001

PR
Positive
Negative

42 (24.9)
127 (75.1)

 
2,034 (69.3)
900 (30.7)

<0.001

HER-2
1+, Negative, FISH-
FISH+, 3+

88 (82.2)
19 (17.8)

1,555 (70.2)
660 (29.8)

0.004

Breast cancer subtypes
HR+/HER2-
HR+/HER2+
HR-/HER2+
TNBC

 
26 (24.5)
8 (7.5)
11 (10.4)
61 (57.5)

 
1280 (58.2)
395 (18)
257 (11.7)
266 (12.1)

<0.001

TNM staging
I
II
III
IV

48 (35)
70 (51.1)
11 (8)
8 (5.8)

 
567 (25.8)
902 (41)
359 (16.3)
373 (16.9)

<0.001

Age (years)
Mean (max-min)

54.24±11.40 (30-86) 54.81±11.85 (25-103) 0.83

Tumor size (centimeters)
Mean (max-min)

2.80±1.44 (0.5-9) 2.82±1.55 (0.5-15) 0.53

TNBC: Triple-negative breast cancer; HR: Hormonal receptor; ER: Estrogen receptor; PR: Progesterone receptor; 
HER-2: Human epidermal growth factor receptor 2; FISH: Fluorescence in situ hybridization; DFS: Disease-free survival; 
OS: Overall survival; SEM: Standard error of mean; TNM: Tumor size, lymph node, metastasis
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clinical features and unique characteristics of 
MBC and its differences with IDC.

In the present study, although MBC involved 
patients in younger ages, its difference with IDC 
was not statistically significant (table 1). This 
finding is in contrast with similar studies. For 
instance, Wang et al. reported that the MBC 
group presented a younger age at diagnosis 
(P<0.001).11 Also, Park et al. (2013) reported that 
MBC occurred at a younger age in comparison 
to IDC.15 The difference between the results 
might be justified by the larger sample size in 
the above-mentioned studies. Ethnic variations 
could also play a role in such differences.

The previous studies revealed controversial 
results regarding tumor size. For example, 
Flucke et al.17 found smaller tumor size in the 
MBC group than in the IDC group. Wang et al. 
also reported larger tumor size in the IDC 
group.11 In contrast, Vo et al.18 demonstrated that 
the MBC group had larger tumors in comparison 
with the IDC group (P<0.001). However, the 
findings of our study showed no significant 
difference between the two groups concerning 
the tumor size (table 1).

Considering local invasion, it seems 
that IDC has a more aggressive manner 
compared to MBC. Flucke et al.17 also showed 
that patients with MBC had a higher node-
negative rate compared to those with IDC 
(75.0% vs. 47.9%, P=0.0014). In 2005, Ha 
Vu-Nishino et al. disclosed that despite the poor 
clinicopathological features of MBC, local control 
rates of the patients with MBC and IDC were 
comparable. These findings suggested that the 
patients diagnosed with medullary carcinoma 
were appropriate candidates for BCS.19 This 
can justify our findings that MBC had a less 
aggressive manner in the 4 subcategories of 
local invasion (lymphatic, vascular, perineural, 
and lymphovascular invasions).

The results of the current study showed a 
significant difference between the IDC and MBC 
groups regarding the 5-year OS rate (92.8% 
vs. 98.1%, P=0.004). A significant difference 
was also observed between the two groups 
with respect to the 5-year DFS rate (86.3% vs. 
94.2%, P=0.008). In 2009, Oh et al. reported 
that in spite of MBC’s aggressive pathological 
features, its clinical outcome was favorable. 
They also revealed a difference between the 
Korean female patients with typical MBC and 
IDC concerning the 10-year OS rate (86.0% vs. 
74.7%).20,21 In 2013, A-Yong Cao et al. concluded 
that MBC in Chinese women demonstrated less 
aggressive behavior and a better prognosis 
than IDC after 10 years.21 In contrast, some 
other studies, including the one performed by 

Fisher et al.,22,23 showed no significant difference 
between MBC and IDC regarding OS rate.23-26

Triple-negative breast cancers are defined as 
lack of ER, PR, and HER2. These types of cancer 
are associated with aggressive clinical behavior 
and poor prognosis.26,27 In the present study, the 
rate of TNBC was significantly higher in the MBC 
group compared to the IDC group (P<0.001). 
Supporting our finding, Wang et al. indicated that 
56% of the cases in the MBC group and 13.2% 
of those in the IDC group were triple-negative 
(P<0.001).11 In 2008, Mersin et al. mentioned that 
TNBC is not uncommon and tends to display a 
more aggressive clinical course, as HER2-positive 
breast carcinoma. They also stated that tumor 
subtype, triple-negative or non-triple-negative, 
was an independent predictor of DFS.27 Based on 
the results of our study and similar studies,19,20,28-30 
OS and DFS rates were more favorable in MBC 
than in IDC. In other words, although the MBC 
patients predominantly had TNBC,31 their clinical 
outcome was better compared to the patients with 
IDC. This finding can arise the challenge that the 
triple negativity of breast cancer as the only factor 
is not sufficient for predicting prognosis.

Inevitably, our study had some limitations. 
The sample size of the MBC group was small 
and in the terms of tumor size and age, our 
findings were different in comparison with similar 
studies. We could not perform multivariate 
analysis to identify prognostic factors in the MBC 
group because of the small sample size and 
rare recurrences. In terms of the follow-up data, 
patient compliance was poor in some cases and, 
consequently, they were omitted from the study.

Conclusion

Despite the poor and aggressive pathological 
features of MBC (e.g. tumor grade and TNBC), its 
clinical outcome was more favorable compared 
to IDC. In other words, although TNBC patients 
should display a more aggressive clinical course 
and poor prognosis, our results demonstrated 
that the OS and DFS rates were more desirable 
in MBC than in IDC. Overall, our findings can 
be useful in improvement of diagnosis and 
treatment of less known breast cancer subtypes, 
such as MBC.

Acknowledgement

The authors would like to acknowledge Ms. A. 
Keivanshekouh at the Research Improvement 
Center of Shiraz University of Medical Science for 
improving the use of English in the manuscript.

Conflict of Interest: None declared.



Zangouri V, Akrami M, Tahmasebi S, Talei A, Ghaeini Hesarooeih A, Hosseini S

370 Iran J Med Sci July 2018; Vol 43 No 4

References

1. Gewefel H, Salhia B. Breast cancer in 
adolescent and young adult women. 
Clin Breast Cancer. 2014;14:390-5. doi: 
10.1016/j.clbc.2014.06.002. PubMed PMID: 
25034440.

2. Harirchi I, Karbakhsh M, Kashefi A, 
Momtahen AJ. Breast cancer in Iran: 
results of a multi-center study. Asian Pac J 
Cancer Prev. 2004;5:24-7. PubMed PMID: 
15075000.

3. Rezaianzadeh A, Sepandi M, Akrami M, 
Tabatabaee H, Rajaeefard A, Tahmasebi S, 
et al. Pathological profile of patients with 
breast diseases in Shiraz. Asian Pac J 
Cancer Prev. 2014;15:8191-5. PubMed 
PMID: 25339004.

4. Abdul Rashid S, Rahmat K, Jayaprasagam K, 
Alli K, Moosa F. Medullary carcinoma of 
the breast: Role of contrast-enhanced MRI 
in the diagnosis of multiple breast lesions. 
Biomed Imaging Interv J. 2009;5:e27. 
doi: 10.2349/biij.5.4.e27. PubMed PMID: 
21610994; PubMed Central PMCID: 
PMCPMC3097716.

5. Tao Z, Shi A, Lu C, Song T, Zhang Z, Zhao J. 
Breast Cancer: Epidemiology and Etiology. 
Cell Biochem Biophys. 2015;72:333-8. 
doi: 10.1007/s12013-014-0459-6. PubMed 
PMID: 25543329.

6. Verma R, Bowen RL, Slater SE, Mihaimeed F, 
Jones JL. Pathological and epidemiological 
factors associated with advanced stage at 
diagnosis of breast cancer. Br Med Bull. 
2012;103:129-45. doi: 10.1093/bmb/lds018. 
PubMed PMID: 22864058.

7. Sepandi M, Akrami M, Tabatabaee H, 
Rajaeefard A, Tahmasebi S, Angali KA, 
et al. Breast cancer risk factors in women 
participating in a breast screening program: 
a study on 11,850 Iranian females. Asian 
Pac J Cancer Prev. 2014;15:8499-502. 
PubMed PMID: 25339054.

8. Ridolfi RL, Rosen PP, Port A, Kinne D, 
Mike V. Medullary carcinoma of the breast: 
a clinicopathologic study with 10 year 
follow-up. Cancer. 1977;40:1365-85. 
PubMed PMID: 907958.

9. Foschini MP, Eusebi V. Rare (new) 
entities of the breast and medullary 
carcinoma. Pathology. 2009;41:48-56. doi: 
10.1080/00313020802563528. PubMed 
PMID: 19089740.

10. Malyuchik SS, Kiyamova RG. Medullary 
breast carcinoma. Exp Oncol. 2008;30:96-
101. PubMed PMID: 18566570.

11. Wang XX, Jiang YZ, Liu XY, Li JJ, Song CG, 

Shao ZM. Difference in characteristics 
and outcomes between medullary breast 
carcinoma and invasive ductal carcinoma: 
a population based study from SEER 18 
database. Oncotarget. 2016;7:22665-73. 
doi: 10.18632/oncotarget.8142. PubMed 
PMID: 27009810; PubMed Central PMCID: 
PMCPMC5008390.

12. Jemal A, Siegel R, Xu J, Ward E. Cancer 
statistics, 2010. CA Cancer J Clin. 
2010;60:277-300. doi: 10.3322/caac.20073. 
PubMed PMID: 20610543.

13. Razek AA, Gaballa G, Denewer A, Nada N. 
Invasive ductal carcinoma: correlation of 
apparent diffusion coefficient value with 
pathological prognostic factors. NMR 
Biomed. 2010;23:619-23. doi: 10.1002/
nbm.1503. PubMed PMID: 20232453.

14. Wasif N, Maggard MA, Ko CY, Giuliano AE. 
Invasive lobular vs. ductal breast cancer: a 
stage-matched comparison of outcomes. 
Ann Surg Oncol. 2010;17:1862-9. doi: 
10.1245/s10434-010-0953-z. PubMed 
PMID: 20162457.

15. Park I, Kim J, Kim M, Bae SY, Lee SK, 
Kil WH, et al. Comparison of the 
characteristics of medullary breast 
carcinoma and invasive ductal carcinoma. 
J Breast Cancer. 2013;16:417-25. doi: 
10.4048/jbc.2013.16.4.417. PubMed 
PMID: 24454464; PubMed Central PMCID: 
PMCPMC3893344.

16. Sotiriou C, Wirapati P, Loi S, Harris A, Fox S, 
Smeds J, et al. Gene expression profiling in 
breast cancer: understanding the molecular 
basis of histologic grade to improve 
prognosis. J Natl Cancer Inst. 2006;98:262-
72. doi: 10.1093/jnci/djj052. PubMed PMID: 
16478745.

17. Flucke U, Flucke MT, Hoy L, Breuer E, 
Goebbels R, Rhiem K, et al. Distinguishing 
medullary carcinoma of the breast from high-
grade hormone receptor-negative invasive 
ductal carcinoma: an immunohistochemical 
approach. Histopathology. 2010;56:852-9. 
doi: 10.1111/j.1365-2559.2010.03555.x. 
PubMed PMID: 20636789.

18. Vo T, Xing Y, Meric-Bernstam F, Mirza N, 
Vlastos G, Symmans WF, et al. Long-
term outcomes in patients with mucinous, 
medullary, tubular, and invasive ductal 
carcinomas after lumpectomy. Am J 
Surg. 2007;194:527-31. doi: 10.1016/j.
amjsurg.2007.06.012. PubMed PMID: 
17826073.

19. Vu-Nishino H, Tavassoli FA, Ahrens WA, 
Haffty BG. Clinicopathologic features 
and long-term outcome of patients with 



 Medullary breast carcinoma versus invasive ductal carcinoma

Iran J Med Sci July 2018; Vol 43 No 4 371

medullary breast carcinoma managed with 
breast-conserving therapy (BCT). Int J 
Radiat Oncol Biol Phys. 2005;62:1040-7. 
doi: 10.1016/j.ijrobp.2005.01.008. PubMed 
PMID: 15990007.

20. Oh J-W, Park S, Kim J-H, Koo J-S, Hur H, 
Yang W-I, et al. Clinical analysis of medullary 
carcinoma of the breast. Journal of Breast 
Cancer. 2009;12:47-53.

21. Cao AY, He M, Huang L, Shao ZM, Di GH. 
Clinicopathologic characteristics at diagnosis 
and the survival of patients with medullary 
breast carcinoma in China: a comparison 
with infiltrating ductal carcinoma-not 
otherwise specified. World J Surg Oncol. 
2013;11:91. doi: 10.1186/1477-7819-11-91. 
PubMed PMID: 23607710; PubMed Central 
PMCID: PMCPMC3639167.

22. Fisher ER, Kenny JP, Sass R, Dimitrov NV, 
Siderits RH, Fisher B. Medullary cancer of 
the breast revisited. Breast Cancer Res 
Treat. 1990;16:215-29. PubMed PMID: 
2085673.

23. Ellis IO, Galea M, Broughton N, Locker A, 
Blamey RW, Elston CW. Pathological 
prognostic factors in breast cancer. II. 
Histological type. Relationship with survival 
in a large study with long-term follow-up. 
Histopathology. 1992;20:479-89. PubMed 
PMID: 1607149.

24. Martinez SR, Beal SH, Canter RJ, Chen SL, 
Khatri VP, Bold RJ. Medullary carcinoma of 
the breast: a population-based perspective. 
Med Oncol. 2011;28:738-44. doi: 10.1007/
s12032-010-9526-z. PubMed PMID: 
20390465; PubMed Central PMCID: 
PMCPMC4596814.

25. Thurman SA, Schnitt SJ, Connolly JL, 
Gelman R, Silver B, Harris JR, et al. 
Outcome after breast-conserving therapy 
for patients with stage I or II mucinous, 

medullary, or tubular breast carcinoma. Int 
J Radiat Oncol Biol Phys. 2004;59:152-9. 
doi: 10.1016/j.ijrobp.2003.10.029. PubMed 
PMID: 15093911.

26. Foulkes WD, Smith IE, Reis-Filho JS. 
Triple-negative breast cancer. N Engl J 
Med. 2010;363:1938-48. doi: 10.1056/
NEJMra1001389. PubMed PMID: 21067385.

27. Stockmans G, Deraedt K, Wildiers H, 
Moerman P, Paridaens R. Triple-
negative breast cancer. Curr Opin 
Oncol. 2008;20:614-20. doi: 10.1097/
CCO.0b013e328312efba. PubMed PMID: 
18841042.

28. Huober J, Gelber S, Goldhirsch A, 
Coates AS, Viale G, Ohlschlegel C, et al. 
Prognosis of medullary breast cancer: 
analysis of 13 International Breast Cancer 
Study Group (IBCSG) trials. Ann Oncol. 
2012;23:2843-51. doi: 10.1093/annonc/
mds105. PubMed PMID: 22707751; PubMed 
Central PMCID: PMCPMC3477879.

29. Li CI, Uribe DJ, Daling JR. Clinical 
characteristics of different histologic types of 
breast cancer. Br J Cancer. 2005;93:1046-52. 
doi: 10.1038/sj.bjc.6602787. PubMed 
PMID: 16175185; PubMed Central PMCID: 
PMCPMC2361680.

30. Montagna E, Maisonneuve P, Rotmensz N, 
Cancello G, Iorfida M, Balduzzi A, et al. 
Heterogeneity of triple-negative breast 
cancer: histologic subtyping to inform the 
outcome. Clin Breast Cancer. 2013;13:31-9. 
doi: 10.1016/j.clbc.2012.09.002. PubMed 
PMID: 23098574.

31. Voduc D, Nielsen TO. Basal and triple-
negative breast cancers: impact on clinical 
decision-making and novel therapeutic 
options. Clin Breast Cancer. 2008;8:S171-8. 
doi: 10.3816/CBC.2008.s.014. PubMed 
PMID: 19158038.


