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Case Report 
Invasive ductal carcinoma of the breast associated with 
extensive melanin melanosis: a case report  
and review of the literature
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Abstract: Extensive melanosis of breast tissue due to melanin in the absence of involvement by melanoma either 
primary or secondary has been rarely encountered. Herein we report a first and unique case of extensive macro-
scopic and microscopic melanosis of mammary parenchyma between carcinoma cells due to melanin in a patient 
with a poorly differentiated invasive ductal carcinoma of the breast with no evidence of melanocytic differentiation 
or melanoma. In contrast to previously reported cases in the literature, there is no breach of dermal-epidermal junc-
tion and there is no dermal infiltrate in the skin overlying the carcinoma, or Pagetoid disease in the nipple. 
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Introduction

Melanosis refers to excessive deposits of mela-
nin or other types of pigments in cells and/or 
tissues. This phenomenon is encountered most 
commonly in skin and mucocutaneous tissues 
such as the oral cavity [1], colon [2, 3], genita-
lia, conjunctiva, and the urinary bladder [4, 5]. 
Melanosis of the breast is rare [6-8], but when 
it occurs, it is usually associated with primary 
malignant melanoma [9, 10] and carcinoma wi- 
th melanocytic differentiation [11], in which a 
metaplastic carcinoma of the breast was enter-
tained [11]. However, melanin melanosis asso-
ciated with carcinoma of the breast in the 
absence of either primary or metastatic mela-
noma and without melanocytic differentiation 
has never reported before. Herein we report a 
case of a poorly-differentiated invasive ductal 
carcinoma of the breast in which an extensive 
melanin melanosis from the dysplastic stroma 
is present. The carcinoma has no melanocytic 
features and this patient has no history of mel-
anoma. To the best of our knowledge, this is the 
first such case described here.

Report of a case

Clinical presentation

A 41-year-old woman was admitted to the clinic 
because a left breast mass has been noted on 
routine mammography. By physical examina-
tion, although there is no change in color of the 
overlying skin, and there is no invagination of 
the nipple, the lesion was felt, nevertheless, to 
represent an irregular mass, highly suspicious 
for a malignancy. Ultrasonic examination 
revealed a mass lesion with 3.4 cm in greatest 
diameter and it is located in her left upper 
quadrant of her breast. A fine needle aspiration 
(FNA) revealed scattered clusters of atypical 
cohesive epithelioid cells. Permanent H&E 
examination of frozen specimen together with 
extensive immunohistochemistry confirmed a 
diagnosis of invasive ductal carcinoma (see 
below) with no melanocytic differential. The 
patient underwent a modified radical mastec-
tomy. Magnetic resonance imaging (MRI) and 
CT showed no lesions in the chest, abdomen, or 
extremities. Left axillar lymphadenectomy was 
performed and total of 12 lymph nodes were 
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ing breast parenchyma is grossly unremark- 
able. 

Microscopic examination of the mass with 
black color shows two distinct components. 
First the majority of the mass are composed of 
solid clusters and sheets of cohesive atypical 
epithelial cells consistent with poorly differenti-
ated ductal carcinoma (Figure 2A). By immuno-
histochemistry, the carcinoma cells are posi-
tive for ER, PR, CKp, EMA, and 34βE12, but 
negative for E-Cadherin, HMB-45, Melan A, 
S-100, CD10, desmin, SMA, CD34, CD68, Her-
2, synaptophysin, and chromogranin (data not 
shown). Ki-67 was positive in approximately 
30% tumor cells; in addition, the tumor cell 
membrane is positive for p120. However, no 
brown to black cytoplasmic pigments were 
found (Figure 2A).

The second component is large quantity of pig-
ments within the desmoplastic fibrous tissue in 
the stroma (Figure 2B & 2C). These pigments 
are positive for Fontana-Masson (Figure 3A), 
but negative for PAS (Figure 3B) and Prussian 
blue (not shown). 

In the vicinity of the tumor, a ductal carcinoma 
in situ (DCIS) component composed of irregular 
ducts layered by atypical carcinoma cells is 
easily appreciated (Figure 2D). The remaining 
breast tissue including overlying skin, the nip-
ple, and 12 axillary lymph nodes are free of 
tumor infiltration or metastasis. The pigment 
cells of the basal lamina of nipple are also 
normal.

isolated, none of which shows presence of met-
astatic carcinoma (0/12).

Materials and methods

Immunohistochemistry was performed using 
Dako Autostainer EnVisionTM (Dako North 
America Inc, Carpinteria, CA, USA). All of the fol-
lowing pre-made and ready-to-use monoclonal 
antibodies were purchased from Dako 
(Carpinteria) with the indicated titration as fol-
lows: ER (1:50-1:200), PR (1:50-1:200), CKp 
(1:50-1:100), EMA (1:50-1:100), 34βE12 (1:50-
1:100), Ki-67 (1:50-1:100), p120 (1:50-1:100), 
Her-2, E-Cadehrin (1:25-1:50), HMB-45 (1:50-
100), Melan A (1:50-100), S-100 (1:50-100), 
CD10 (1:20-40), SMA (1:25-50), CD34 (1:25-
50), desmin (1:25-50), CD68, synaptophysin 
(1:50-100), and chromogranin (1:50-100). 

Pathological findings and immunohistochem-
istry

The modified radical mastectomy specimen 
was measured 18 cm × 13 cm × 3 cm with 10 
cm × 3 cm normal-appearing overlying skin and 
nipple without gross abnormalities (Figure 1A). 
The excised breast specimen contains a 3.8 
cm × 3.0 cm × 1.4 cm mass lesion, which 
shows reddish to brown–black color with no 
obvious hemorrhage and necrosis (Figure 1B). 
On the cut surface, the tumor was solid with 
grayish color with a slightly irregular border 
measuring 3.5 cm × 3.0 cm (Figure 1C), again 
the dark color is easily appreciated. The remain-

Figure 1. Gross appearance of the mastectomy specimen. (A) The color of the overlying skin is normal, and there 
is no invagination of the nipple; (B & C) The tumor is solid and shows black color with irregular borders but with no 
capsule (B), the cut surface also shows areas of darkness (C). 
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Discussion

Herein we described an interesting and unique 
case of extensive melanin melanosis from the 
desmoplastic stroma in a patient with invasive 
ductal carcinoma of the breast with no evi-
dence of melanoma or melanocytic differentia-
tion. The Melanosis exhibits not only micro-
scopically, but also macroscopically. To the 
best of our knowledge, this is the first reported 
such case. While primary melanoma of the 
breast was initially highly suspicious based on 
the gross examination of the specimen due to 
its black color, melanoma is clearly ruled out in 
this case based on morphologic and immuno-
histochemical findings, so is carcinoma with 
melanocytic differentiation. 

It is of paramount importance to distinguish 
invasive ductal/lobular carcinoma of the breast 
in association with melanin melanosis from 
melanoma [9, 10] and carcinoma with melano-
cytic differentiation [11, 12], which are extreme-
ly rare in the breast. In a reported case of pri-
mary melanoma of the breast by Tan et al [10], 
the patient had black skin and mass lesions of 
the breast. The histology showed spindle and 
epithelioid heavily pigmented malignant mela-
nocytes with high mitotic rate. Atypical melano-
cytes eroded the epithelium of mammary skin 
and nipple. The tumor cells from the reported 
case were positive for S100 and HMB-45 [13]. 
Invasive ductal carcinoma with melanocytic dif-
ferentiation is composed of intimately admixed 
ductal carcinoma cells and malignant melano-

Figure 2. (A) Tumor was composed of clusters and sheets of atypical cohesive epithelial cells. No pigments are seen 
within the carcinoma cells (H&E, original magnification 4X); (B & C) Abundant pigments between tumor cells are 
easily appreciated (B & C: H&E, original magnifications 40X, 40X, respectively); (D) DCIS is present in the vicinity of 
the main invasive carcinoma (H&E, original magnification 4X). 
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ma cells with abundant melanin pigment [12], 
immunohistochemistry showed that the non-
pigmented ductal carcinoma cells were positive 
for keratin but negative for S100 and HMB-45, 
and the reverse is true in the pigmented cells. 
Electron microscopy demonstrated melano-
somes in both types of neoplastic cells.

Melanosis of the breast in association with car-
cinoma of the breast due to melanin or lipofu-
sion in the absence of melanoma is a rare phe-
nomenon, and there has been total of 21 
reported cases so far in the English literature 
(see Table 1). Since the first report of 14 cases 
by Azzopardi and Eusebi in 1977 [12], there 
has been additional 7 cases up to year 2012 
[11, 13-16, 18, 19]. Among the reported 20 
reported cases of breast carcinoma with mela-
nin melanosis or with melanocytic differentia-

tion [11-16, 19] from (Table 1), the common 
theme is that most, if not all, of the reported 
cases showed deep and or superficial dermal 
infiltrate by the carcinoma cells with resultant 
breach of dermal-epidermal junction. However, 
there is clear difference in our case from the 
reported cases in that there is no dermal infil-
trate by carcinoma cells in our case, and there 
is no Pagetoid disease of the nipple. 

Melanin pigments should be differentiated 
from other types of pigment depositions includ-
ing but not limited to lipofuscin and hemosid-
erin. Breast carcinoma with prominent cyto-
plasmic lipofuscin granules has been reported 
[18], and it can mimic invasive carcinoma [20]. 
Lipofuscin deposits are referred to as lipofusci-
nosis or pseudomelanosis in order to separate 
it from true melanosis due to melanin deposi-

Figure 3. The stromal pigment is positive for Fontana-Masson (A) (original magnification 10X) but negative for PAS 
(B) (original magnification 10X). 

Table 1. Cases of melanosis in association with carcinoma of the breast in the absence of breast 
involvement by either primary or metastatic melanoma

# of 
cases

Macroscopic melano-
sis of either overlying 

skin/tumor mass

Microscop-
ic melano-

sis

Type of 
pigment Diagnosis Reference

1 Absent/Absent Present Melanin Metaplastic CA with melanocytic differentiation [11]
14 Absent/Absent Present Melanin Infiltrating CA [12]
1 Present/Absent Present Melanin Infiltrating ductal CA [13]
1 Absent/Absent Present Melanin Papillary CA [14]
1 Present/Not mentioned Present Melanin Infiltrating ductal CA [15]
1 Present/Not mentioned Present Melanin Infiltrating ductal CA [16]
1 Absent/Absent Present Lipofuscin Invasive ductal CA [18]
1 Present/Not mentioned Present Melanin Infiltrating ductal CA [19]
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tion. Lipofuscin contains several varieties of 
lysosomal bodies or residual bodies. Lipofuscin 
exhibits brown fine granules usually perinuclear 
located and represents undigested material 
from lipid peroxidation, and it is more often 
associated with aging. Lipofuscin is positive for 
PAS, but negative for Fontana Mason and 
Prussian blue, and it does not disappear after 
bleaching treatment (bleaching resistant) [21]. 

Hemosiderin is a form of intracellular storage 
iron that is produced by phagocytic digestion of 
hemoglobin. Hemosiderin exhibits a golden yel-
low to brown either intracellularly or extracellu-
larly under the light microscopy. Hemosiderin is 
refractile, and shows positivity by Gomori’s or 
Prussian blue (iron) stains. Excessive iron stor-
age in tissues/organs is known as hemosidero-
sis [22] or hemochromatosis [23]. Hemosider- 
osis is a form of iron overload and can be 
encountered in many different medical condi-
tions such as hemorrhagic conditions and mul-
tiple blood transfusions as part of treatment for 
anemia. Histologically, the subepidermis and 
internal organs show prominent hemosiderin 
deposits and hemosiderin-laden macropha- 
ges. 

Melanosis of the skin or oral mucosa is a com-
monly encountered phenomenon. Mucocuta- 
neous melanosis/hyperpigmentation can be 
seen in many conditions with a wide spectrum 
of disease entities [24]. Grossly melanosis of 
skin appears as gray or black macules; histo-
logically, it shows melanin deposits in the basal 
layer of the squamous epithelium. Melanosis of 
oral mucosa can also be seen in smokers and 
in patients with Peutz-Jeghers syndrome [25]. 

The exact underlying mechanism of melanin 
melanosis in this case is not understood or 
known. In contrast to many other reported 
cases previously (Table 1) in which melanocyte 
colonization [12] was postulated as a cause 
due to breach of dermal-epidermal junction, 
there is clearly no evidence of dermal or epider-
mal infiltration by carcinoma cells in our case. 
Since there are no melanocytes normally pres-
ent in the mammary ductal and acinus cells, 
melanocyte implant, ectopia or metaplasia is a 
pure speculation. 
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