

	
	
	




Clinicopathological Insights of rare Breast Carcinoma with characteristic diagnostic features of medullary cancer and medullary features : A mini-comprehensive literature review of  Medullary breast cancers.
[bookmark: _GoBack]ABSTRACT
Medullary breast carcinoma (MBC) is a rare histological subtype of invasive breast cancer, accounting for less than 5% of all breast malignancies and presents with a unique clinical paradox. Despite its aggressive histopathological features such as high-grade nuclei, prominent lymphoplasmacytic infiltration, and syncytial growth patterns ,it often demonstrates a more favorable prognosis compared to other high-grade breast cancers, particularly invasive ductal carcinoma (IDC). This paradox has drawn significant interest in understanding its unique biological behaviors. It bears varying morpho-pathological and immunological resemblance to medullary-like carcinoma, oligodendrogliomas, seminoma, dysgerminoma, hairy cell leukemia and  breast cancers like  Basal-like breast carcinomas (BLBCs).
MBC is frequently triple-negative, lacking expression of estrogen receptor (ER), progesterone receptor (PR), and HER2/neu, which limits the applicability of targeted hormonal or HER2-directed therapies. However, the presence of dense immune infiltration and associations with BRCA1 mutations suggest potential responsiveness to immunotherapy and DNA-damage targeting strategies.
This review explores clinicopathological characteristics, diagnostic challenges, molecular profile, and evolving therapeutic approaches in the management of MBC. A better understanding of its underlying biology may pave the way for more effective, individualized treatment options and improved clinical outcomes.
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INTRODUCTION
Globally, breast cancer (BC) in women predominates as the most ubiquitously diagnosed cancer and records the highest fatality from malignancy [1]. Albeit considerable research being done in the group of prominent breast cancers, the contrary has been the case with the rarer subtypes. However, with the improvement of diagnostic and staging technologies, these tumor types are increasingly being identified [2]. BC can be classified based on several systems consisting of clinical stage and grade, and are built on imaging studies (e.g. Mammography, Ultrasound, MRI, PET/CT scan), molecular patterns (protein expression and gene mutation), and morpho-pathological classifications [3]. In the morpho-pathological class of invasive division, invasive ductal carcinoma (IDC) aggregates 55-80% , followed by invasive lobular carcinoma(10%), and the entire rare subtype aggregates 10-35% of all cases[2]. 
Medullary breast carcinoma (MBC) is a distinct and seldom-seen subtype of breast cancer which poses unique diagnostic and therapeutic challenges that was first reported in 1949 by Moore and Foote where it was described as “Medullary like carcinoma” [4]. It makes up less than 5% of Invasive ductal carcinoma and has been reported to have a better prognosis than IDC [5][6]. The rarity of this tumor, only recorded in literature by case reports and limited systemic review studies published, necessitates a thorough review of literature to ascertain what is in current knowledge. Typically, the tumor presents as triple-negative breast cancers (TNBC) on immunocytochemistry(IHC) characterized by negative estrogen receptor (ER), progesterone receptor (PR), and Human Epidermal growth factor receptor-2 (HER-2), along with a high level of TP53 proteins due to frequent p53 mutations. Additionally, they fall under the basal subtype of mammary epithelial cell lineage [7][8]. Less than 5% of all invasive breast cancers have a unique histological subtype with very strict criteria for diagnosis, that includes complete circumscription, syncytial growth pattern of at least 75% of the tumor, intermediate to high nuclear grade, associated diffuse lymphocytic infiltrate, and a lack of intraductal components or glandular differentiation [9].The 2019 World Health Organization (WHO) updated the classification of medullary carcinoma under the umbrella term “carcinomas with medullary features,” including atypical medullary carcinoma and invasive carcinoma of no special type with medullary features [10].Table 1 showed summarized the comparison between a pure medullary carcinoma and medullary-like carcinomas. They are both subclassified into BRCA and non-BRCA subgroups. Among the BRCA1-associated breast cancers, 7.8% to 19% are medullary carcinomas, and 35% to 60% show the presence of medullary features [11][12].A high incidence of TP53 gene mutation also presents in the medullary carcinomas[7].Array-based comparative genomic hybridization analysis demonstrates a recurrent pattern of chromosomal alterations in medullary carcinoma, including 1q, 8q, 9p, 10p, and 16q gains; 4p and X losses; and 1q, 8p, 10p, and 12p amplicon.[13]
Table 1 : Comparison between Pure Medullary Carcinoma and Medullary-like Breast Carcinomas.
	Feature
	Pure Medullary Carcinoma (PMC)
	Medullary-like Carcinoma (Atypical/Mixed)
	References

	Definition
	

A distinct breast cancer subtype meets all histopathological criteria(Invasive Ductal CA).


	Tumors that share features with PMC, but do not meet all   diagnostic criteria.
	   [9]

	


Histopathology
	
Sheets of high-grade pleomorphic nuclei. Dense lymphoplasmacytic infiltrate,
Well-circumscribed margins - Minimal/no desmoplasia .No glandular/tubular structures.
>75% syncytial growth 


	

Partial presence of PMC features (e.g., <75% syncytial pattern, more desmoplasia, focal gland formation)
	

   
[9, 10]

	Immunophenotype
	
Commonly triple-negative   (ER-, PR-, HER2-); basal markers (CK5/6, EGFR) often positive
	Frequently triple-negative; basal marker expression more variable
	    [7]

	Genetics
	
Strongly associated with BRCA1 mutation; homogeneous basal-like gene expression profile
	May or may not be BRCA1-associated; more heterogeneous genetic profile
	    [11, 12]

	Prognosis
	
Generally favorable; lower recurrence and metastasis despite high-grade appearance.

	
Intermediate prognosis—better than typical high-grade IDC, but worse than PMC
	     [7, 10]

	

Clinical Relevance
	

May not require aggressive therapy due to good prognosis
	

Treated more aggressively due to uncertain behavior
	      
      [7,10]



There is need to highlight the relationship and similarities  among medullary carcinoma, basal-like breast carcinomas, and carcinomas with the possible link to germline BRCA1 mutations. The are few studies that documented evidence of the existing strong relationship between Medullary Carcinoma, Basal-like Breast Carcinomas, and BRCA1-associated Breast Cancers. 
They form clinically and biologically interconnected triad, while each has distinct diagnostic criteria, sharing overlapping features in morphology, immunophenotype, and molecular biology.
Medullary carcinoma is a rare histological subtype of invasive breast cancer, typically presenting with high-grade, poorly differentiated tumor cells arranged in syncytial sheets, dense lymphoplasmacytic infiltrate, and well-circumscribed, pushing margins [14, 15]. Despite these aggressive features, medullary carcinoma paradoxically carries a relatively favorable prognosis compared to other high-grade breast cancers [14]. 

The Basal-like breast carcinomas (BLBCs), defined by gene expression profiling, commonly exhibit a triple-negative receptor status (ER-neg, PR-neg, HER2-neg) ,basal cytokeratin (CK5/6, CK14) and epidermal growth factor (EGFR) positivity[14][15]. They are histologically high-grade, with frequent necrosis and a pushing invasive front that often resembles medullary carcinoma [16]. Notably, gene expression studies have shown that many medullary carcinomas cluster within the basal-like subtype, suggesting that MC is a distinct morphological variant of BLBC [17][18].

Classical medullary breast carcinoma (MBC) has recently been recognized to be part of the basal-like carcinoma spectrum, a feature in agreement with the high rate of TP53 mutations previously reported in MBCs [7].There is high expression level of estrogen receptor (ER), progesterone receptor (PR), ERBB2(Erb-B2 receptor tyrosine kinase 2), TP53, cytokeratin (KRTs) 5/6, 14, 8/18, EGFR and KIT in Medullary CA [10].BRCA1-associated breast cancers, arising in patients with germline BRCA1 mutations, frequently display a basal-like phenotype as well, and are often triple-negative and express basal cytokeratin, with histopathologic features that may mimic medullary carcinoma, including high-grade nuclear features and lymphocytic infiltrates [19]. In fact, medullary carcinoma is more commonly observed among BRCA1 mutation carriers than in the general breast cancer population [19]. Molecular analysis of the three subtypes (MC, BLBC, and BRCA1-associated cancers) share common pathways involving defective DNA repair and homologous recombination. BRCA1 is a key gene in this pathway, and its loss contributes to genomic instability, a hallmark of basal-like and BRCA1-related tumors.

The sporadic form of BLBCs often exhibit BRCA1 dysfunction through promoter methylation or other mechanisms [16, 19]. Clinically, this overlap is relevant for therapy, while basal-like and BRCA1-associated tumors tend to have a poorer prognosis due to their aggressive nature. They are particularly sensitive to platinum-based chemotherapy and poly(ADP-ribose) polymerase(PARP-2)inhibitors, which target DNA repair defects. In contrast, accurately diagnosed medullary carcinoma, despite its basal-like features and triple-negative status, often shows less aggressive clinical behavior, making it a potential candidate for de-escalation of therapy [14][15][16]. In summary, the medullary carcinoma can be considered a histologic variant within the basal-like molecular class of breast cancer and is frequently seen in the context of BRCA1 germline mutations. This triad highlights the importance of integrating histopathological, molecular, and genetic insights for personalized diagnosis and treatment strategies in breast cancer. Basal-like carcinomas (BLCs) were characterized by a specific immunophenotype that was negative for ER, progesterone receptor (PR) and ERBB2, and positive for cytokeratin (KRT) type 5/6, KRT-14 or KRT-17, epidermal growth factor receptor (EGFR) and KIT [16][17]. Medullary breast cancers tumors are generally triple negative and typically arises from supporting stromal cells of the breast [18].A reclassification into typical medullary carcinoma (TMC), atypical medullary carcinoma(AMC), and non-medullary carcinoma (NMC)  can be relevant for therapeutic and academic purposes[19][20]. 
The criteria of TMC subtypes are[9][21][22]:
i. Syncytial growth pattern of poorly differentiated tumor cells with a high mitotic rate.
ii. Prominent lymphoplasmacytic reaction with a circumscribed microscopic appearance of inflammatory reaction, involving 75% of the periphery and must be present diffusely throughout the substance of the tumor. 
iii.Absence of glandular or fatty breast tissue should be found within the invasive portion of the tumor . 
The Atypical category resembles the usual classic case, which must have at least 75% syncytial growth without the other features like circumscription and lymphoplasmacytic infiltration [9]. 
Additionally, this review aims at highlighting the morphology, clinicopathological features of reported cases thus far, mediating the education of physicians and providing one-source updated findings to enable and increase the likelihood of their identification, thereby increasing interobserver reproducibility. Finally, the body of work is aimed at reducing MBC’s potential to be mistaken for IDC or other tumor types with similar histopathological features with unfavorable prognosis.
EPIDEMIOLOGY
A SEER 1988-2004 study of medullary breast cancer data shows 72% white, 19.7% Black, 6.8% Asian, 1% Native American, 0.5% others, with median age of 50, median size  of 22mm, 56% ER negative and 58.4% PR negative[23][24][25].Tumor grade was high (III–IV) in 50.7% of patients and unknown in 43.2%. The ER and PR negative are 56.8% and 58.4% respectively and ER and PR positive 16.3 and 14% respectively [23][24][25][26].The medullary and medullary-like tumors fall into the basal-like molecular subtype, which has frequent BRCA1 mutations, protein deficiency ,extensive axillary lymph nodes involvement and variable histological findings [23][24][25][26].
MBC is almost entirely seen in women. It is common in younger patients within the ages of 45-54 years [1][7][9]. When ethnicity is considered, a higher incidence in Japanese and Black women compared to White women is noted [12][26][27][28].This is congruent with the fatality rates seen within this ethnic group. In a study conducted by Martinez et al., though they were not able to control for confounding factors like socioeconomic status and lack of access to health care, they reported an 84% increased risk of death due to MBC in Black women when compared with White women[12][28][29].

PATHOLOGY 
Medullary Breast Cancer is defined by WHO as a well-circumscribed, invasive carcinoma, composed of poorly differentiated cells, arranged in sheets, without gland formation. Collagenous stroma is usually scant, and there is a very prominent lymphoplasmacytic infiltrate [7]. Several classifications have been used for subtyping. In 1977, Ridolfi et al., in an effort to come up with a more stringent criteria for medullary carcinoma diagnosis, reclassified MBC into typical MBC and atypical MBC and in so doing unearthed the significant prognostic advantage the former had over the latter, as well as among all the typical breast cancer [11][12][30][31][32].However, Ridolfi et al.’s criteria remain the most widely recognized and employed [8][31][32]. The subtypes are grouped based on 5 criteria; when all five criteria are observed, it is termed typical medullary carcinoma, whereas the presence of some but not all, is referred to as atypical medullary carcinoma. Typical MCB are tumor type which strictly adhere to the following criteria:
I. Syncytial pattern of growth greater than 75% [7][14][15][31].
II. Predominant mononuclear (lymphocyte and plasma cells) infiltrate [7][14][16][32].
III. High nuclear grade carcinoma cells (nuclear pleomorphism) [7][33][34].
IV. Well-circumscribed margins [9][33][34].
V. The lack of micro glandular patterns of intraductal component [9][35].
In recent years, WHO has coined the term “Carcinoma with Medullary features” to refer to all atypical MBC and invasive carcinoma of No special types with medullary features [11][17][33].
In 2012, the World Health Organization (WHO) refine the classification by grouping medullary carcinomas, atypical medullary carcinomas and carcinomas of no special type with medullary features under the main class as Carcinomas with medullary features [11][32][33].In 2019, WHO further revised the name of the class from Carcinomas with medullary feature to Tumor-infiltrating lymphocytes (TIL)-rich invasive BC of no special types (TIL-rich IBC-NST) [17][18][33].Furthermore, many studies have reported numerous classification using immunoprofile findings and other associations that could be required for patients survival such as strong association and high incidence of MBC in women with familial BRCA1 mutation [7, 15, 19]. Additionally, the high prevalence of TP53 proteins is also noted due to the frequent TP53 mutation [7][31][32].MBC is considered a subtype of Triple negative Breast Cancer (TNBC), with 82% of patients with negative findings upon immunohistochemical staining for Estrogen receptor (ER), Progesterone receptor (PR), and Human Epidermal growth factor receptor-2 (ERRB2, formerly HER2/neu) which is characteristic of TNBC, while the other 8% of these patients do present with HER2+ [18][33]. MBC also associated with high expression of basal-like markers, such as cytokeratin's 5/6 and 17, as well as EGFR and markers for myoepithelial cells in the breast[17][34].TNBC is known to have a poor prognosis with a shorter survival time at fatality rate of 40% within 5 years, but MBC which fall in the spectrum of TNBC tumors happens to be an exception to this rule[1][17] .Though, MBC in a similar fashion like TNBC and the basal-like breast cancer do present with highly malignant histopathological findings(see Images 1 -6), advanced grade and larger tumor size. As a matter of fact, upon gene analysis 95% of MBC falls under the basal like phenotype[10][35].However, MBC has a good prognosis and high overall survival rate[31][36].
Clinical and histological manifestations
A large majority of patients, on physical examination, present with a palpable, rapidly growing, large, soft, mobile mass typically located in the upper outer quadrant of the breast [8][24].The rapid growth is partly attributable to the extensive hemorrhage often seen within the tumor on gross pathological examination. Most patients present with a unilateral lesion; however, approximately 3–18% have bilateral breast involvement, a presentation more typical among individuals with a known family history of the disease [18][19][36]. Some patients also present with axillary lymph node involvement, indicating metastasis, which is associated with poorer outcomes. Most published studies report a lower incidence of axillary lymph node involvement in patients with classic medullary carcinoma (19% to 46%) compared to those with atypical medullary carcinoma (30% to 52%) or invasive ductal carcinoma (29% to 65%) [8][24][25][26]. Patients with lymph node–positive MBC have shown a significantly lower 10-year overall survival compared to those with node-negative disease (58.8% vs. 97.1%) [25]. 
Patients with triple-negative breast cancer (TNBC) and a family history of breast cancer are often present with ipsilateral or bilateral dual breast lesions. When palpated, MBC may feel sharply defined and can sometimes be mistaken for fibroadenoma [21][24][37]. Grossly, MBC appears as a round, well-delineated tumor with a nodular architecture and lobulated border[38][39]. On sectioning, the mass often swells outward and appears as a homogeneously firm, gray mass with moist, glistening surfaces, sometimes interspersed with hemorrhagic zones and areas of necrosis. It tends to grow expansively, protruding on sectioning; a feature that helps distinguish it from scirrhous carcinoma, which is infiltrative and exhibits a sunken surface on gross examination [4][14][40][41]. Histologically, MBC is characterized by coalescing sheets of large tumor cells with indistinct cytoplasmic borders, prominent mitotic figures, and high nuclear grade, accompanied by a dense mononuclear lymphocytic infiltrate[41][42]. Smudged cells are also frequently observed in MBC [7][16][41][42]. 
Diagnosis
Previously, the diagnosis of Medullary Breast Carcinoma (MBC) was based solely on histomorphological characteristics of biopsied samples[see Images 1-6].However, the diversity in clinical outcomes and the poor reproducibility of diagnoses between pathologists necessitated a more stringent methodology that was initially proposed by Ridolfi et.al. and later modified by other researchers over the years [2][8][9]. It is noteworthy to remember that MBC could shares similar histopathologic pattern(“fried egg appearance”) with Oligodendroglioma, Hairy cell leukemia, Seminoma and Dysgerminoma. This diagnostic confusion has also been observed in radiographic imaging, where MBC shares similar features with fibroadenoma [22][23][24].Magnetic Resonance Imaging (MRI) is a secondary diagnostic tool that has proven valuable when used in conjunction with other modalities for suspected cases of MBC. However, additional techniques are increasingly being employed to ensure diagnostic accuracy, particularly immunohistochemistry and genetic profiling [10][11[12]. Molecular and cytogenetic testing is especially recommended for younger patients, individuals with a family history of breast cancer, those with genetic syndromes associated with breast cancer, and patients whose test results could influence treatment strategies (e.g., consideration of prophylactic mastectomy) [7][11]. Approximately 15% of tumors in BRCA1 mutation carriers exhibit a distinctive immunoprofile, which may include negativity for CK5/6, CK14, EGFR, HER1, and p53, along with negativity for ER, PR, and HER2 [7][18][19].In a study conducted by Alfaro et al., a distinct microscopic signature associated with MBC was reported, which distinguishes it from atypical and triple-negative breast cancers with tumor-infiltrating lymphocytes (TILs)[27]. This signature feature is the peripheral localization of immune cells predominantly CD20 positive, with a notable spatial separation between them and the tumor cells [27] .
Radiologically, on mammography, MBC appears as a uniformly dense, round or oval, non-calcified mass with indistinct or circumscribed margins[Image 7]. On sonography, it presents as a circumscribed mass with an inhomogeneous hypoechoic texture, which may be oval or lobular, and with either regular or irregular margins[Image 7][22][23][24]. On MRI, MBC typically appears as an oval or lobular non-calcified mass with distinct or obscured margins, showing rim enhancement with or without enhancing internal septations on contrast-enhanced images[Image 8][24].
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Image 1:The gross image of a well circumscribed capsulated grayish tumor moderate in size. The mass bear resemblance to fibroadenoma, fibrocystic changes or Benign phyllodes tumors. Inset is a fixed highly necrotic tissue.
Source: Dr. Ikenna Alban Mgbehoma (B.Sc., MD, FMCPath),LASUTH, Lagos, Nigeria(2023).
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Image 2: Medullary pattern  in syncytial fashion of well-defined multinucleated sheet of cells that are not separated into individual cells(Low power view H&E X 40)
Source: Dr. Ikenna Alban Mgbehoma.(B.Sc., MD, FMCPath).,LASUTH, Lagos, Nigeria(2023).
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Image 3:Histopathological image shows a monotonous sheet of cells (small round blue cells) with scanty cytoplasm and round nuclei, in syncytial pattern consistent  made of lymphoplasmacytic infiltrate  resembling  neuroendocrine tumor ,Seminoma, Dysgerminoma and Lymphomas .
Source: Dr. Ikenna Alban Mgbehoma(B.Sc., MD, FMCPath).,LASUTH, Lagos, Nigeria(2023).
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Image 4: High grade invasive breast carcinoma of no special type with highly dysplastic nuclei and lymphocytic infiltration. (High power view H&E X 100).
Source: Dr. Ikenna Alban Mgbehoma(B.Sc., MD, FMCPath),LASUTH, Lagos, Nigeria(2023).
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Image 5: Poorly differentiated breast cancer with non-monotonous dysplastic nuclei and lymphocytic infiltration bear resemblance to Lymphoma.(High power view H&E X 100).
Source: Dr. Ikenna Alban Mgbehoma(B.Sc., MD, FMCPath),LASUTH, Lagos, Nigeria(2023).

[image: A close-up of a cell

AI-generated content may be incorrect.]

Image 6: Immunohistopathological image of a breast tumour showing well-circumscribed soft tissue stromal neoplasm, with pushing border located adjacent to adipose tissue.
Source: Dr. Ikenna Alban Mgbehoma.(B.Sc., MD, FMCPath),LASUTH, Lagos, Nigeria(2023).
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Image 7: (a) Mammogram of a medullary carcinoma showing a uniformly dense, round or oval, non-calcified mass with indistinct or circumscribed margins (b) Ultrasound scan of the medullary carcinoma with well circumscribed hypoechoic posterior enhancement with regular margin[24][25].
Source: PubMed
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Image 8:Breast MRI series (a to d) of medullary carcinoma (long white arrows). 
 (a) Isointense tumor image on the T2-weighted STIR axial sequence.(b) isointense on the T1-weighted fat-saturated axial sequence. (c) Homogeneous enhancement in the early dynamic post-gadolinium sequence and (d) Delayed peripheral enhancement showing malignant lesion. Images a, c and d have gradual homogeneous enhancing fibroadenomas (short white arrows) [22][23][24].
Source: PubMed

DIFFERENTIAL DIAGNOSIS
 1.Invasive Carcinoma of No Special Type (NST)[43]:
· Most common type of breast cancer (~70% of all breast cancers).
· Typical presents as firm, irregular, immobile mass with skin/nipple retraction.
· Histology usually reveals malignant epithelial cells in nests/sheets with desmoplastic stroma and may show lymphovascular invasion with ER/PR+, HER2 variable and E-cadherin positive (vs. lobular).High-grade forms have worse prognosis.
· Treated with surgery, chemotherapy, radiation, and hormone therapy if receptor positive.
2. Chronic Inflammation[44][45]:
· This is a long-standing inflammation with tissue damage and repair presenting with persistent pain and palpable mass. 
· Commonly associated with autoimmune diseases and infections.
· Lymphocytes, plasma cells, macrophages, and fibrosis(scar) are typical histopathological findings with risk of dysplastic transformation. It could be immunohistochemical positive for CD3 (T-cells), CD20 (B-cells), CD68 (macrophages).
· May mimic malignancy on imaging or biopsy.
3. Fibroadenoma[44][45]
· This is the most common benign breast tumor in women <30 of age, which presents as a well-circumscribed, mobile, painless mass ("breast mouse").
· It exhibit biphasic histological pattern (epithelial ducts and fibrous stroma)  with a pericanalicular or intracanalicular growth pattern.
· It is ER/PR positive epithelium and stromal cells typically negative. This is not premalignant neoplasia but may grow with estrogen.
· Managed conservatively or excised if large or atypical.
4. Fibrocystic Change[44][45]
· This is a common benign neoplastic and hormonal sensitivity breast lesion that is often bilateral and cyclical lumpy-bumpy and tender breasts.
· Histological findings are spectrum of cysts, apocrine metaplasia, stromal fibrosis, ± epithelial hyperplasia and atypia  that may increase cancer risk. Categorized into non-proliferative, proliferative, or atypical.
· Calcifications may be seen on mammography that could mimic malignancy.
· Managed with reassurance or biopsy if suspicious of malignant progression.
5. Phyllodes Tumor[44][45]
· Biphasic fibroepithelial neoplasm with leaf-like epithelial pattern and stromal proliferation. Most commonly in the breast but has been rarely reported to develop in ectopic breast tissue.
· Presents as a firm asymptomatic mobile breast mass, rarely causes bloody nipple discharge. Rarely malignant with loss of epithelial interaction in stromal components believed to lead to malignant transformation which can metastasize hematogenously.
· Histology- leaf like epithelial pattern formed by an exaggerated intracanalicular pattern. Presence of sub epithelial condensation with increased stromal cellularity adjacent to the epithelium. ER/PR positivity in the epithelium ,CD34 positive and Ki-67 increases with malignancy. Grouped into benign, borderline, and malignant, based on stromal atypia, cellularity, overgrowth, and mitotic count.
· Wide excision is the treatment of choice (not lumpectomy).
6. Comedo-type DCIS (Comedo Carcinoma In-Situ)[44][45][46]
· High-grade form of ductal carcinoma in situ with higher risk of progression to invasive carcinoma. Have a toothpaste discharge from the nipple.
· Presents with microcalcifications due to necrosis on mammography. 
· Histological findings are typically ducts filled with pleomorphic cells and central necrosis. Characterized by prominent apoptotic cells.HER2 positivity is common, ER/PR variable and  high Ki-67 index.
· Treated with surgery ± radiation, hormone therapy if ER positive.
7. Ductal Ectasia[45]
· Dilated ducts near the nipple, often  seen in perimenopausal women. Presents with nipple retraction, discharge (green/brown), and possible pain or mass. Inflammation can be the cause of nipple retraction. Often benign but mimics carcinoma clinically.
· Histological findings are dilated ducts, lipid-laden macrophages and periductal fibrosis.
· No specific immunostains but they may show CD68 positive macrophages.
· Managed conservatively or with excision if symptomatic.
8. Lymphoma (Primary or Secondary Breast)[46][47]
· Rare in breast; most are B-cell lymphomas  often mistaken for carcinoma. Typically presents as painless, rapidly growing mass and could be systemic.
· Histology shows sheets of atypical lymphoid cells replacing normal tissue immunostains for CD20+, CD3– (B-cell) and possible high Ki-67 proliferation index .
· Treatment is  primarily with chemotherapy , while surgery is less likely.
· Prognosis depends on subtype and stage.
9. Lymphoepithelioma-like Carcinoma (LELC)[48][49]
· Rare breast carcinoma  that resembles nasopharyngeal carcinoma. Presents as a firm breast mass; often mistaken for lymphoma.
· Histology shows syncytial sheets of malignant cells with dense lymphoid stroma. 
· Immunostains for cytokeratin+ve , EMA+ve  and often triple-negative (ER/PR/HER2–).May show PD-L1 positivity (immunotherapy potential). EBV+ve is only seen in nasopharyngeal carcinoma (Absent in the breast).
· Better prognosis than other high-grade tumors.
10. Melanoma[50][51]
· Aggressive skin cancer from melanocytes may metastasize to breast, characterized by asymmetrical pigmented lesion with irregular borders and colors. May mimic Paget’s disease if on nipple.
· Histology is made up of atypical melanocytes with pagetoid spread with typical biomarkers like S100+, HMB-45+, Melan-A+, and  SOX10+.
· Sentinel lymph node biopsy is important in staging.
· Treated with wide excision ± immunotherapy.
11. Intraductal Papilloma[45][51][52]
· Benign epithelial tumor within lactiferous ducts and a common cause of bloody or serous nipple discharge. Solitary forms are central and multiple ones are peripheral, with malignant tendencies.
· Histology is typified by fibrovascular cores lined by double-layered epithelium and immunostaining for p63+, SMA+ (myoepithelium); CK5/6+ and  ER+ (luminal).
· Low malignant potential but needs histological exam.
· Excision is often done because it may harbor atypia or DCIS.
12. Metastatic Breast Cancer[51][53][54]
· Breast cancer can spread to distant organs  such as bone, liver, brain, and lungs. The clinical manifestations is dependent on metastatic sites.
· Histology is similar to primary tumor and glandular features common.
· Immunostaining may be positive for   CK7, GCDFP-15, and mammaglobin(to confirm breast origin).HER2, ER/PR status may differ from primary.
· Incurable but treatable. The goal is palliation because this is a common cause of death  among breast cancers.	Comment by ALFA: Which type of diagnosis was more certain please remember this 	Comment by ALFA: added title about causes of MBC 


MANAGEMENTS 
The management  breast cancer is a multidisciplinary approach tailored  to individual patient's needs. In general, heart disease and malignancy remain the most common cause of mortality in the last two decades  necessitating aggressive management ,and thus the  available options for breast cancers usually include the following [6] [55][56][57][58]:
· Surgery: breast-conserving surgery (lumpectomy) or mastectomy, depending on the tumor characteristics and patient preferences.
· Lymph Node Evaluation: Sentinel and axillary lymph node biopsy and dissection.
· Radiation Therapy: Recommended following surgery to reduce the risk of recurrence.
· Chemotherapy: Systemic chemotherapy is often used in the treatment of MBC, considering its high-grade nature and triple-negative phenotype.
· Hormone Therapy:  This is often less like applicable to Medullary breast carcinomas due to lack of hormone receptor expression.
Medullary breast carcinoma has a more favorable prognosis compared to other subtypes of breast cancer[56][58]. However, the prognosis may vary depending on the characteristics and stage  of the tumor at the time of diagnosis  and individual health status. The management of MBC may include[56][57][58][59]:
· Ongoing surveillance and routine follow-up visits are essential for early detection of recurrence or metastasis.
· Genetic counseling and testing may be beneficial for individuals with medullary breast carcinoma (MBC), especially due to its association with hereditary mutations like BRCA1.
· Psychosocial support, including emotional counseling and involvement in support groups, offers vital assistance to patients and their families throughout the course of diagnosis, treatment, and recovery.
Medullary breast carcinoma (MBC) is currently managed similarly to invasive ductal carcinoma (IDC), typically through breast-conserving surgery or mastectomy, followed by adjuvant therapy such as chemotherapy or radiotherapy[12][57][58][59]. Due to the frequent absence of estrogen and HER2 receptors, chemotherapy remains the primary systemic option, though its benefit is debated in the literature [19][28][59].
Treatment strategies do not differ significantly between typical and atypical subtypes of MBC; the classification holds prognostic rather than therapeutic significance[6][58]. Management may involve modified or radical mastectomy in combination with radiation or chemotherapy, depending on tumor stage. MBC is generally responsive to both radiation and chemotherapy[18][60].	Comment by ALFA: Is all type of MBC were response to radiation or one type please mention this 
For tumors measuring 3 cm or less, breast-conserving surgery with adjuvant radiation is often appropriate. Chemotherapy is typically indicated in cases of larger tumors, lymph node involvement, or lymphovascular invasion[58][59][60].
DISCUSSION
In 2019, the World Health Organization (WHO) Blue Book, which continuously provides updated indispensable international standards for the classification of breast tumors globally, reported that 25% of all invasive breast cancers (BCs) are of the special subtype [1]. Medullary Breast Carcinoma (MBC) comprises 3–5% of these special subtypes (1–7% of all breast cancers) and has a better prognosis when compared with invasive ductal carcinoma (IDC)[6][55][57][58]. This has been demonstrated even after correcting confounding factors, with MBC showing superior overall survival (OS) and cancer-specific survival (CSS) compared to IDC [3][16][17]. Several factors are considered prognostic indicators to determine cancer overall survival in terms of the 10-year survival rate. These include tumor size, lymph node status, the Nottingham grade, and mitotic counts per mm² [9]. A large cohort study of 3,348 patients with MBC conducted by Martinez et al. identified patient and tumor-specific factors influencing survival[21]. They reported that aside from common prognostic factors shared with IDC, including tumor size, number of lymph node metastases (LNM) and presence or absence of lymph node metastasis. The distinct features highly predictive for MBC include lymph node status, race, age, and progesterone receptor (PR) status [26, 28, 29]. Ridolfi et al. previously noted that tumor sizes <3 cm had a survival rate of 92%, which was confirmed by Martinez et al.’s finding that tumors <22 mm and >22 mm showed 83% and 73% survival rates, respectively [8][21][26][30][31]. Moreover, the syncytial growth pattern, stipulated by Ridolfi et al. to be greater than 75% as one of the diagnostic criteria, also doubles as a predictor of survival. High survival rates are seen in patients with 75–95% syncytial growth, with moderate and significantly lower survival observed in patients with less than 75% and 50% syncytial growth, respectively [8][21][22]. On one end of the spectrum, understanding these prognostic factors helps avoid aggressive treatment in patients with favorable outcomes. On the other hand, it allows identification of patients with predicted poor outcomes or possible recurrence, enabling prompt and aggressive therapy. Compared to common breast malignancies, MBC generally has a better prognosis, with 5-year survival rates ranging from 82% to 84%, compared to 50% to 63% for IDC NOS [12][15][21][24]. Previously, lymph node status, age, tumor size, grade, and hormone receptor status (ER, PR, HER2) were considered significant prognostic factors. Recently, increasing age at diagnosis has also been considered a factor. Good prognosis is associated with non–triple-negative status, less inflammatory changes, and tumor-infiltrating lymphocytes, although these do not alter therapy [10][27][59[60].
CONCLUSION
Medullary breast carcinoma (MBC) represents an intriguing paradox in oncology. Despite its aggressive microscopic appearance, it often follows a comparatively favorable clinical course. Although it is less extensively researched than other breastcancer subtypes, ongoing studies are beginning to reveal the biological factors that make MBC distinctive. Appreciating these nuances is vital, not merely for classification, but for personalizing therapy. As research into tumor genetics and immunooncology advances, it promises to refine diagnosis and expand treatment options for this uncommon yet clinically significant malignancy.
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