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Abstract: Mammography is used as a screening tool for detection of carcinoma breast above the age of 35 

years. FNAC is an established technique for the detection of breast malignancies. Myoepithelial cells are 

important marker for identification of breast carcinoma. p63 immunostaining has gained wide popularity for 

identification of  myoepithelial cells. We planned this study to compare the effectiveness of mammography and 

p63 in detection of carcinoma breast.Total 50 cases were included in the study. Clinical features, 

mammography, FNAC and p63 immunostaining were performed. Results of mammography and p63 

immunostaining were compared with the FNAC diagnosis. These were analysed statistically using chi-square 

test.Infiltrating ductal carcinoma (IDC) was found in 54% of cases. 96% IDC cases were p63 negative when 

stained immunocytologically. Diagnostic accuracy of p63 was significantly higher than mammography for 

diagnosing breast malignancies (p value <0.05).p63 can be a good adjunct to FNAC in diagnosis of breast 

malignancies. However, the cut off value of percentage of p63 positive cells needs to be standardised. 
Keywords: immunostaining, infiltrating ductal carcinoma ,mammography, myoepithelial,  p63. 

 

I. Introduction 
FNAC is a simple,inexpensive,rapid and widely acceptable tool for accurate diagnosis of benign as 

well as malignant lesions of breast (1). It has both high sensitivity as well as specificity with one of the study 

showing sensitivity of 84.4% and specificity of 99.5% in about 2000 cases (2). However, FNAC being a 

cytological diagnosis there are chances of false negative and false positive results (3). Breast lesions which are 

very small and difficult to palpate can be picked up by mammography (4). However, sensitivity of 

mammography alone is 98%  in fat replaced breast and about 50% in dense breast thereby giving variable 

results (5). 

Inspite of the growing popularity of core needle biopsy, FNAC still holds a role in “Triple assessment” 

of the patients (1).  Triple test technique has shown 100% diagnostic accuracy in some studies (2). There arises 

situation when it becomes very difficult to provide a definitive diagnosis in breast lesions with the help of 

FNAC. The lesions which pose dilemma in diagnosis includes proliferative breast disease, papillary breast 

tumours and few well-differentiated carcinoma including tubular carcinoma (1). They can be referred to as 

“Grey Zone” lesions. Cytologically it is very difficult to differentiate ductal carcinoma in situ (DCIS) from 

invasive carcinoma (1). 

The presence of myoepithelial cells is considered a key feature to distinguish benign from malignant 

lesions. They are retained in most of the benign breast lesions and are lost in malignancies. At times, it becomes 

difficult to differentiate them from apoptotic cells, epithelioid histiocytes and stromal cells in cytology (1). 

Various immunocytochemical markers available to demonstrate myoepithelial cells includes calponin, 

smooth muscle myosin heavy chain, hcaldesmon, CK5/6 (6). These markers are useful in histological specimens 

but unreliable in cytological specimen as they stain fibroblasts and vascular walls as well (3).p63, a nuclear 

marker is a specific and reliable marker for myoepithelial cells in breast FNAC samples (7). The present study 

was undertaken to evaluate the potential diagnostic role of p63 immunostaining in comparison to 

mammography. 

                                                     
II. Materials And Methods 

This is a prospective study in which 50 patients with clinically suspicious breast malignancy were 

taken over a period of  2 months. All the relevant clinical details were taken including age and mammographic 

findings were noted. Written informed consent was taken from all the patients. FNAC was done and routine 

Giemsa and pap stain was done. Additional two smears were fixed in cold acetone for p63 immunocytochemical 

staining. The mammography were reported using Breast Imaging Reporting Data Systems that includes BIRAD 

1 ( negative),BIRAD 2 ( benign lesion), BIRAD 3 ( probably benign), BIRAD 4 (suspicious of malignancy) and 
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BIRAD 5 (highly suggestive of malignancy). Cytodiagnosis was made by two different pathologists into 

different categories such as proliferative breast disease without atypia proliferative breast disease with atypia, 

atypical ductal cells and infiltrating ductal carcinoma (IDC).  p63 staining was done using Ready to use 

antibody of Biogenex company. Only nuclear immunoreactivity was considered specific and quantified 

according to percentage of positive epithelial cell clusters and bare nuclei in the background. p63 grading was 

done as:- 0%, 1-25%, 26-50%,51-75% and 76-100% (1) .Diagnostic accuracy of cytological diagnosis and 

mammographical studies in atypical and malignant cases were compared using chi-square test of significance. 

Biopsies from subsequent operations on these cases were reviewed for correlation with the FNAC results. 
                                                                

III. Results 
50 cases of clinically suspicious breast malignancy were taken over a period of 2 months. The clinical 

details, mammographic findings,FNAC diagnosis and histological diagnosis were studied. The age range of the 

patients was 31-70 years with maximum cases in 31-40 years age group (64%) as shown in Table 1. Out of 50 

clinically suspicious cases.27 cases (54%) were cytologically diagnosed as ductal carcinoma followed by 16 

cases (32%) proliferative breast disease without atypia (Table /Figure 5). There was one case which was given 

as atypical ductal cells and was difficult to categorise on cytology. 

Mammographic findings were compared with cytodiagnosisand p63 immuno-cyto staining as well 

(Figure 6).Out of 16 proliferative breast disease without atypia, 12 cases (75%)  were given BIRADS 3 on 

mammography. Out of 27 IDC cases, 18 cases( 66.67% ) were BIRADS 5 on mammography (Table 2). 

Cytological analysis of p63 stained slides showed a distinctive nuclear staining pattern.  Out of 27 IDC cases, 26 

(96.29%) cases showed zero p63 positivity. 9 cases (56.62%) out of 16 proliferative breast disease without 

atypia showed 76-100% p63 positive cells (Table 3). The difference in the percentage of p63 positive epithelial 

cellclusters between benign and malignant lesions was statistically significant (p-value <0.005) (Table 4). 

 

 

 

 

 

 

 

                                              Table 1/Figure 1: Age wise distribution of patients 

 

 

                               

                            
 

Table/Figure 5: Cyto-diagnosis of Breast Lesions 

 

 

 

 

atypical ductal cells

IDC

proliferative breast 
disease with atypia

Proliferative breast 
disease without 
atypia

Age Range (years)     Number of Patients  Percentage  

31-40                             32 64% 

41-50                             12 24% 

>50                             06 12% 

Total                             50  
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Sr no.                        Cyto-diagnosis   Number of cases  Mammography     
        (BIRADS) 

1 Proliferative breast disease without 

atypia       
                                (n = 16) 

03 

12 
01 

              II 

             III 
             IV 

2 Proliferative breast disease with 

atypia 

                                (n = 06) 

01 

04 

01 

             III 

             IV 

              V 

3 Atypical ductal cells (n = 1) 01               V 

4 Infiltrating ductal carcinoma (IDC) 

                            (n = 27) 

09 

18 

             IV 

              V 

                              Total 50  

 

Table 2/Figure 2: Correlation Of Mammography And Cyto-Diagnosis 

 

 
                 p63 Staining 

Cyto diagnosis 

        0%     1 – 25%     26 – 50%    51 – 75%    76 – 100% 

              IDC 

            (n = 27) 
       26 

   

(96.29%) 

          01 

     (3.71%) 

         00           00          00 

Atypical ductal cells 

            (n =01) 

       01  

   (100%) 

          00          00           00          00 

Proliferative breast disease 

with atypia 

            (n = 06) 

       00           02 

     (33.33%) 
         03 

       (50%) 

          01 

      (16.67%) 

         00 

Proliferative breast disease 

without atypia 

            (n = 16) 

       00           00          02 

      (12.5%) 

           05 

      (31.25%) 
         09 

    (56.62%) 

 

Table 3/Figure 3: Correlation of cyto - diagnosis with p63 immunostaining 

 

 
Cyto - diagnosis p63 percentage (zero) Mammography (BIRADS 4/5) 

               Benign 00                       06 

                 IDC 26                       27 

 

Table 4/Figure 4: Correlation of p63 immunostain versus mammography P value is 0.021 and is significant at 

p<0.05. 

 

 

IV. Discussion 
Breast cancer, a common malignant tumour is one of the leading cause of death amongst women (4). 

FNAC being simple, low cost, rapid method and gives  accurate diagnosis in various benign and malignant 

lesions which makes FNAC an ideal initial diagnostic modality (6). Women with palpable breast lump on 

clinical examination are further investigated by imaging modalities such as mammography or ultrasound or even 

both. Choice of imaging technique partly depends on the age of patient. It is generally followed that women less 

than 35 years of age are investigated primarily by ultrasound and more than 35 years of age by mammography 

(7). With advent of time the constellation of clinical examination, radiological findings and cytopathological 

findings (referred as Triple test) is used for diagnosis of breast lesions as it has 100% diagnostic accuracy (6). 

This prospective study was undertaken in Department of cytopathology over a period of 2 months in which 50 

clinically suspicious cases underwent FNAC along with additional smears fixed for immunocytology along with 

their mammographic findings. The age range of the patients was 31-70 years with maximum number of cases 

(64%) in 31-40 years group followed by 24%  in 41-50 years age group. Our findings were corresponding to the 

findings of Tiwari M in a study of 91 breast lesions FNAC in which mean age was found to be 32 years (8). 

Another study done by Ahmed Omer et al in Sudan suggested that patients aged 30 years and older are more 

likely to be diagnosed malignant as they represented 96.78% of total malignant cases (9 ). Our study also 

endorsed the previous trend that there is strong association between breast cancer and older age. 

Cytomorphological pattern was analysed in our study and IDC was most common lesion observed amongst 

suspicious cases accounting for 54% followed by proliferative breast lesion without atypia in 32%, proliferative 

breast disease in 12% and one case as atypical ductal cells. All the clinically and mammographically benign 

lesions were excluded from doing FNAC. Our findings were in concordance with study by Nasreen H Hafez in 

which  81.6% cases were found to be malignant (1). 
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Cytodiagnosis was also compared to mammographic findings. It was observed that 12 cases out of 16 

proliferative breast disease without atypia were given BIRAD 3, 3 cases were BIRAD 2 and one case was given 

BIRAD 4.66.67%cases of proliferative breast disease with atypia were BIRAD 4 and 16.67% was given BIRAD 

5.66.67% IDC cases on cytology were given BIRAD 5 and 33.33% were BIRAD 4. Considering mammography 

and cytology together,it would appear that both techniques are equally accurate in predicting benign versus 

malignant diseases for lesions that are in the mammographical categories of BIRADS 1-3. For lesions in 

category BIRADS 4, cytology was a better predictor of which lesions were benign or malignant. 

There are certain breast lesions that lie in “the gray zone” in which an unequivocal diagnosis of 

benignity or malignancy cannot be reached alone on cytology as these lesions show many overlapping features 

(10). The diagnosis of benign or malignant is based on identification of myoepithelial cells in papanicolaou stain 

in cytology. It becomes difficult at times to identify myoepithelial cells due to some obscuring factors. 

Therefore arises the need for immunochemical markers which act as an adjunct to FNAC (10).Keeping the 

biphenotypic property in mind (epithelial and smooth muscle like)  many antibodies like smooth muscle actin, 

calponin, h-caldesmone are known. The drawback with all these is they can cross react with breast stromal 

cells,myofibroblast and neoplastic cells as well (11). 

p63, recently characterised myoepithelial marker is considered to be gold standard myoepithelial 

marker in breast lesions  by some authors. It is more specific as p63 being a nuclear stain aids in easy 

interpretation by overcoming the cytoplasmic fragility of myoepithelial cells in FNAC (12).p63, a p53 

homologue has its gene located on 3q27-28. It encodes six different proteins regulating epithelial proliferation 

and differentiation (11). Cytological analysis of p63 slides showed a distinctive nuclear staining pattern in 

myoepithelial cells.  Out of 27 IDC cases,26 cases (96.29%) showed no nuclear p63 staining in the epithelial 

cell clusters. There was one case reported as IDC on cytology which showed 1-25% p63 positive nuclear 

staining. This case when followed histologically was ductal carcinoma in situ. Our findings were corresponding 

to findings by other authors who stated 2 out of 17 malignant cases, one invasive and one DCIS, showed 50% or 

more p63 positive cell clusters. They also notified that in invasive cases , cytologically ductal tumour cells  were 

p63 positive rather than myoepithelial cells (13). Mattia et al and Kaufmann et al reported 5-15% of p63 positive 

neoplastic cells in 4.6% and 11% of breast carcinoma respectively (14,15). The possible explanation could be 

partial myoepithelial/ basal differentiation of carcinoma  breast.(16). 

Lesions such as proliferative breast disease with/without atypia showed variable p63 positivity. None 

of the lesion from both the categories showed zero % p63 positivity. This result of our study is in line with the  

literature. There was one case reported as atypical ductal cells on cytology  which showed zero percent p63 

staining. Mammographically this case was BIRADS 5 and histologically it came out to be IDC. This case 

highlights the drawback of aspiration cytology. 

When p63 findings were correlated with mammographic findings the accuracy of p63 

immunocytostaining was significantly higher than mammography (p value <0.05). Mammographically 6 cases 

given as BIRAD4/5 were histologically benign, whereas none of the benign case showed zero p63 staining 

highlighting the improved accuracy of p63 stain in aiding the diagnosis. All the 27 IDC cases were given 

BIRADS 4/5 on mammography and as already discussed 26 cases showed zero p63 positivity. 

 

V. Conclusion 
It is important for both pathologists and clinicians to understand not only the benefits but also the 

limitations of cytological diagnosis from FNA specimens. Immediate evaluation of specimen adequacy is useful 

to eliminate equivocal diagnosis caused by technical factors. Combining cytology with p63 staining improved 

the diagnostic accuracy but the quantification of p63 positive myoepithelial cells needs to be standardised. Our 

study also did not attempt to draw any conclusion as to whether one diagnostic modality could replace the other. 
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Table /Figure 6: 

 

6a: BIRADS 5 Mammography, 6b: IDC, Pap stain 40X, 6c: p63 immunostain 40X – zero % positivity. 

6d: BIRADS 2  Mammography, 6e: Proliferative breast disease without atypia, Giemsa stain 40X, 6f: p63 

immunostain 40X- 76-100% positivity. 

6g: BIRADS 4  Mammography, 6h: Proliferative breast disease with atypia, Giemsa stain 40X, 6i: p63 

immunostain 40X- 25-50% positivity. 
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