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Abstract
Introduction: The incidence of breast cancer is increasing throughout the world and it has become 
the major health problem. Many risk factors and prognostic factors of breast cancer have been 
identified. Inflammatory cells in the tumor stroma have gained increasing interest on recent time. 
Aims and Objectives: The study was undertaken to identify the prognostic impact of presence 
of stromal mast cells in breast carcinomas. Materials and Methods: It was an institution‑based 
descriptive study with cross‑sectional design. Total 44 specimens of postoperative breast tissue and 
dissected axillary lymph nodes of carcinoma breast were taken as sample. After processing of tissue, 
the slide was stained with hematoxylin and eosin stain and subsequently with toluidine blue stain. 
Counting of mast cells was done in toluidine blue stain. Results and Analysis: Among 44 cases, the 
mean age of patients was 45.32 years and infiltrating ductal carcinoma‑no special type was the most 
common type. According to histological grading, Grade III was most common. The mean mast cell 
count in breast lump was 5.76/high‑power field (HPF). The mean mast cell count in axillary lymph 
node was 11.20/HPF among 27 cases. It was observed that when the tumor grade increases, the 
number of must cell decreased per HPF. Conclusion: This study indicated that the number of mast 
cells in breast cancer was inversely correlated with the grade of this tumor.
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Introduction
Breast carcinoma is the most common 
malignant tumor and the leading cause of 
carcinoma‑related death in women, with 
an annual incidence of >1000000 cases 
worldwide.[1] The incidence of breast cancer 
is increasing throughout the world, and 
it has become the major health problem. 
The incidence of breast cancer in India is 
9–28.6/100000 women.[2] Carcinoma is the 
most common malignancy in the breast, 
and the breast cancer is most common 
nonskin malignancy in women.[3] In recent 
years, interest in prognostic factors has 
been stimulated by the success of systemic 
adjuvant therapy for early stage of cancer 
of the breast.[4] Different prognostic factors 
are patient’s age, BRCA 1 status, pregnancy, 
early diagnosis, presence or absence of 
invasion, size of tumor, axillary lymph node 
status, anatomical quadrant, cytoarchitectural 
type, microscopic grade, hormone receptor 
status, margin status, tumor necrosis, stromal 
reaction, microvessel density, elastosis, 
and pattern of lymph node reaction.[5] 
The prognostic significance of amount of 

stromal connective tissue is controversial. 
Inflammatory cells in tumor stroma have 
gained increasing interest because it was 
previously believed that the stromal cells 
were the result of host response against the 
cancer cell, but it may also contribute to the 
development of malignancy. Thus, the study 
aimed to find the frequency and prognostic 
impact of stromal mast cells.[6‑9] Eosinophils 
and mast cells are the inflammatory cells 
found in the stroma of malignant tissue. 
Mast cells are derived from the specific 
bone marrow progenitor cells and migrate 
to the tissue where they mature depending 
on the microenvironmental condition. 
These cells have granules containing 
heparin and histamine. Toluidine blue is 
one of the important metachromatic stains 
which stain the granules of the mast cells. 
Metachromasia depends both on the dye and 
tissue components that unite with the dye to 
exhibit metachromasia. All metachromatic 
dyes are cationic, and their peculiar 
tinctorial properties almost certainly depend 
on their tendency to polymerize. Heparin in 
mast cell granules is an acid polysaccharide, 
which permits the polymerization of 
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basic dye molecule in toluidine blue. Mast cells could 
facilitate the tumor angiogenesis through heparin‑like 
molecule, and heparin could permit neovascularization 
and metastasis through anticlotting effect.[10] Moreover, 
mast cells secrete histamine and growth factors, such as 
vascular endothelial growth factor, platelet‑derived growth 
factor, stem cell factor, and nerve growth factor. These 
cells are rich in metalloprotease which are necessary for 
tumor invasiveness.[11] On the other hand, mast cells can 
also be detrimental to tumor growth by secreting several 
cytokines and proteolytic enzymes and participating in 
apoptosis of the malignant cell, such as interleukin‑4.[12] 
The impact of mast cells on the prognosis of malignant 
breast tumors is still controversial. Few studies in stromal 
mast cell in the invasive breast carcinoma have been done 
and those studies indicated that the increased stromal mast 
cells were correlated with favorable prognosis.[13‑15] In some 
studies, mast cell count was found to be correlated with 
the positivity of estrogen and progesterone receptor. Thus, 
the dual role of mast cell in inhibiting or promoting tumor 
growth needs further investigations.[16] In this background, 
the aim of the study was followings.
1. To estimate the number of mast cells in malignant 

tumor and enlarged axillary lymph nodes
2. To find any correlation between the number of mast 

cells, tumor grading, and lymph node metastasis.

Materials and Methods
The study was conducted in pathology department in 
collaboration with the department of surgery at our institute 
from February 2014 to January 2015. It was a descriptive study 
with cross‑sectional design. The study was conducted after 
receiving approval from the Institutional Ethics Committee. 
Study population were adult female having history of breast 
lump with or without enlarged axillary lymph nodes. Sample 
size was complete enumeration of patients attending hospital 
during study period. Total 44 specimens of postoperative breast 
tissue and enlarged axillary lymph nodes of suspected breast 
malignancy were available for histopathological examination.

Sample was collected from the specimens sent for 
histological examination in the pathology department. 
Axillary tissues were separated from the breast if attached 
to it. External appearance was noted and the specimen 
was palpated for any mass or nodularity. Sections from 
representative areas were taken. Tissue processing, 
section cutting, and staining were done as per standard 
histopathology process. Diagnosis and classification 
of the lesions to be done by hematoxylin and eosin 
stain (H and E). Microscopic grading of malignant breast 
lesions was done according to Nottingham modifi cation 
of Bloom‑Richardson System in H and E‑stained slides, 
under light microscope. Counting of mast cells was done 
in toluidine blue‑stained slides [Figures 1 and 2]. Mast cell 
number in six high‑power fields (HPF) was counted and 
the average was taken. Data analysis was done with the 

help of IBM Statistical Package for the Social Sciences 
(SPSS) Software 20.0 version.

Result and Analysis
Among 44 patients, mean age was 45.32 years and 
age range was between 18 and 75 years. On clinical 
examination, it was found that overlying skin was fixed 
in 65.9% and nipple retraction was found in 63.6%. 
Lymph nodes were palpable in 61.4% of cases and lump 
size >5 cm in 52.3% of cases [Table 1].

Histological types of the cases in our study were infiltrating 
ductal carcinoma‑no special type (IDC‑NST) 77.3%, mucinous 
carcinoma 11.4%, medullary carcinoma 4.4%, invasive lobular 
carcinoma 2.3%, metaplastic carcinoma 2.3%, and papillary 
carcinoma 2.3%. According to histological grading, Grade I 
accounted 6.8% of the cases, Grade II tumors were 38.6%, and 
Grade III tumor were diagnosed in 54.6 of the cases [Table 2].

Among 27 palpable lymph nodes, 70.37% were metastatic 
and 29.63% were reactive. In reactive lymph nodes, five 

Figure 1: Infiltrating ductal carcinoma mast cells in peritumoral tissue 
(toluidine blue stain, ×400 view)

Figure 2: Mast cell in a reactive lymph node in a case of ductal carcinoma 
breast (toluidine blue stain, ×400 view)
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patients had follicular hyperplasia and three patients had 
sinus histiocytosis. The mean mast cell count in breast 
lump was 5.76/HPF (standard deviation [SD] 3.51) and 
median 5.25/HPF. Total 27 clinically palpable lymph nodes 
were present, and the mean mast cell count in lymph node 
was 11.20/HPF (SD 12.07). The mean mast cell count in 
breast lump in Grade I was 13.03/HPF (SD 4.5), Grade II 
6.3/HPF (SD 3.5), and Grade III 4.47/HPF (SD 1.9). 
One‑way ANOVA shows that there was significant difference 
between three groups. When the tumor grade was 
increasing, the number of mast cells was decreasing per 
HPF, but there was no significant association between 
tumor grade and mean mast cell count/HPF in lymph node. 
The median value of mast cell count in breast lump in case 
of palpable lymph node was 5.00/hpf and nonpalpable 
lymph node was 5.40/HPF. Mann–Whitney U‑test did 
not found any significant association between these two 
groups. The median value of mast cell count in breast 
lump with metastasis was 4.5/HPF, and in case of reactive 
lymph nodes, it was 5.5/HPF. Mann–Whitney U‑test did 
not shown any significant association between these two 

groups. The median value of mast cell count in lymph 
node with metastasis was 5.1/hpf, and in case of reactive 
lymph nodes, it was 19.15/hpf. Mann–Whitney U‑test 
found significant association between these two groups. 
Histological types for good prognosis were IDC‑NST, 
mucinous carcinoma, lobular carcinoma, and papillary 
carcinoma; medullary carcinoma and metastatic carcinoma 
had poor prognosis. The mean of mast cell count in breast 
lump in case of bad prognosis type (4.06/HPF) was less 
than the mean of good prognosis type (6.03/HPF), and 
this difference was statistically significant. The mean of 
mast cell in lymph node in case of bad prognosis type 
(3.98/HPF) was less than the mean of good prognosis 
type (7.33/HPF), and this difference was not significant 
statistically. Overlying skin fixed in 65.9%, nipple retracted 
in 63.6%, palpable lymph node in 61.4% of cases, and 
lump size >5 cm in 52.3% of cases.

Discussion
Identification of new prognostic markers for patients with 
breast cancers is an important issue since the current 
treatment guidelines recommend adjuvant treatment for about 
90% of the patients with node‑negative disease. About 30% 
of the patients actually will benefit from the therapy. Thus, 
it is important to identify new markers for this subgroup of 
patients who might not need adjuvant chemotherapy. Few 
previous studies indicated that increased stromal mast cells 
are correlated to a favorable prognosis of breast carcinoma.[17]

In the present study, age of the patients was distributed 
between 18 and 75 years. The mean age in our study 
was 45.32 years, which was similar to previous study of 
Siddiqui et al. (48 years) and Saxena et al.[18,19] Among the 
histological types, IDC‑NST was most frequent type and 
followed by mucinous, medullary, and lobular carcinoma in 
the present study. The finding was slightly different from 
Robbins where maximum cases were IDC‑NST, lobular, 
and then others.[20] Saxena et al. found 88.2% IDC in their 
study population, and the second common malignancy was 
lobular carcinoma (3.7%).[19]

In this study, the mean mast cell count in breast lump in 
Grade I was highest than Grade II and Grade III. When 
the tumor grade was increasing, the number of must cell 
decreasing per HPF. Bowers et al. described that a higher 
number of mast cells were found in the noninvolved axillary 
lymph nodes in those women with a better prognosis.[21] 
Mitra et al. conducted a study on 108 cases with invasive 
breast cancer, where grading was done according to the 
Nottingham modification of the Bloom‑Richardson system. 
Fifty‑four (50%) women had Grade 1, 16 (14.8%) had 
Grade 2, and 38 (35.2%) had Grade 3 tumor. The presence 
of stromal mast cells correlated significantly to low‑grade 
tumors.[22]

The median value of mast cell count in lymph node with 
metastasis was lower than reactive lymph nodes in this 

Table 1: Distribution of study population according to 
some variable of breast lump (n=44)

Variables Frequency (%)
Overlying skin

Fixed 29 (65.9)
Free 15 (34.1)

Nipple
Retracted 28 (63.6)
Not retracted 16 (33.4)

Lymph node
Palpable 27 (61.4)
Not palpable 17 (38.6)

Size of breast lump (cm)
<2 3 (6.8)
2‑5 18 (40.9)
>5 23 (52.3)

Table 2: Distribution of study population according 
to histological type, staging, and grading of breast 

lump (n=44)
Variables Frequency (%)
Histological type

IDC‑NST 34 (77.3)
Mucinous carcinoma 5 (11.4)
Medullary carcinoma 2 (4.4)
Lobular carcinoma 1 (2.3)
Metaplastic carcinoma 1 (2.3)
Papillary carcinoma 1 (2.3)

Histological grade
Grade I 3 (6.8)
Grade II 17 (38.6)
Grade III 24 (54.6)

IDC‑NST: Infiltrating ductal carcinoma‑no special type
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study.[22] In the present study, more mast cells were found 
in the noninvolved axillary lymph node than the metastatic 
nodes, similar to the findings of Naik et al.,[21] Horny 
et al.,[23] and Naik et al.[24]

Samoszuk et al. counted mast cells in peritumoral 
fibrous tissue and found that mast cells were restricted to 
peritumoral fibrous tissue. Mast cell heparin is a powerful 
inhibitor of clonogenic growth of tumor cells cultured with 
fibroblast.[25] della Rovere et al. has done a study where 
they counted mast cells in peritumoral area.[26] In this study, 
it was found that mast cells were more in number in those 
slides where overlying nipple and areola were present. It 
was due to normally higher number of mast cells in normal 
skin and large duct epithelium. During counting of mast 
cells, skin and large duct epithelium should be excluded 
from the study.

In this study, histological types for good 
prognosis (IDC‑NST, mucinous carcinoma, lobular 
carcinoma, and papillary carcinoma) had lower mean must 
cell count than poor prognosis types (medullary carcinoma 
and metastatic carcinoma).

Mast cells accumulate around tumors and can either 
promote or inhibit tumor growth depending on the local 
stromal conditions. The presence of stromal mast cells in 
other malignant tumors has been of interest.

Thus, it was concluded that the absence of metastasis in 
the lymph node was a good prognostic indicator in breast 
cancer and mast cell count is significantly higher in reactive 
lymph node so mast cell count can be an independent 
prognostic factor. When the tumor grade was increasing, 
the number of mast cell was decreasing per HPF, but there 
was no significant association between tumor grade and 
mean mast cell count/HPF in lymph node. Mast cell in 
breast lump in case of bad prognosis type was significantly 
lesser than mean of good prognosis type.

Conclusion
It can be said that higher mast cell count is well related 
with good prognosis of breast cancers, and in rural setup 
where immune staining is not available, the mast cell 
count by to toludine blue stain can be used as a screening 
procedure to determine the prognosis of breast cancers and 
their sensitivity to hormonal therapy.
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