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ABSTRACT 

Introduction: Ki-67 is a nuclear protein and a marker of cell proliferation. Expression of Ki-

67 is detected by immunohistochemistry. Breast fibroadenomas,  are benign tumours with a 

maximum incidence in the second decade of life . Some studies indicate that that 

fibroadenoma is a risk factor for development of breast carcinoma. The present study aimed 

primarily at assessing the expression of Ki-67 in normal breast and fibroadenoma. 

Materials and Methods: The study included a total of 30 cases encompassing, 10 cases of 

normal breast and 20 cases of fibroadenoma. It was conducted over a period of one year 

(2022-2023). Grading of Ki-67 was performed based on percentage positivity of cells as low 

proliferative (< 20%) and high proliferative (>20%). 

Results: Ki-67 displayed a brown nuclear staining in positive cases which was 100%. There 

was a significant increase in Ki-67 expression on comparative analysis of normal breast and 

fibroadenomas (p=0.032).  
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Conclusion: Our study showed an increased level of Ki 67 expression in fibroadenoma breast 

supporting its proliferative nature. Further studies are needed to understand the behavior of 

this lesion better. 

KeyWords: Fibroadenoma, Ki-67, Immunohistochemistry, Benign Breast Lesion 

 

INTRODUCTION 

Ki-67 was identified in 1983 by Gerde et al, and was found in the cell line of Hodgkin 

lymphoma.  [1,2]. It is a nuclear protein and a marker of cell proliferation. Expression of Ki-67 

is detected by immunohistochemistry [3]. Ki-67 expression reaches a peak during mitosis and 

it plays a role in ribosomal RNA synthesis. [1] The encoding gene; MKI6 is located on 

chromosome 10q25. Previous studies have found that Ki-67 shows low expression level in 

normal breast tissue. [4]. 

Breast  fibroadenomas  are benign tumours composed of an admixture of stromal and 

epithelial elements. Unlike carcinomatous breast lumps ,fibroadenomas are easily mobile , 

with well defined edges. [5] The incidence  of fibroadenoma peaks during the second decade 

of life.[6] 

 Besides its classical form, fibroadenomas may be juvenile, giant or complex [7,2], with some 

studies indicating that that fibroadenoma is a risk factor for development of breast carcinoma. 

[8]. The present study primarily aimed at assessing the expression of Ki-67 in normal breast, 

and fibroadenoma, and comparing the expression in both groups. 

MATERIALS AND METHODS 

The present study included a total of 30 cases encompassing, 10 cases of normal breast and 

20 cases of fibroadenoma. The study was a retrospective study over a period of one year 
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(2022-2023) and was approved by the institutional ethics committee. Clinical details, age , 

sex of the patients were recorded. Specimens received in our histopathology section were 

grossed following appropriate protocols and processed. Final diagnosis was given after 

analyzing hematoxylin and eosin (H & E) stained slides. Immunostaining was performed 

using Ki-67 (Clone Mib-1, DAKO) in these 30 cases Grading was performed based on 

percentage positivity of  Ki-67 as follows [9]: 

Low proliferative: < 20% Ki-67-positive cells  

High proliferative: > 20% Ki-67-positive cells 

Data regarding clinicopathological parameters were tabulated in Microsoft Excel and 

statistical analysis (SPSS 23) was performed using Chi Square test. Comparison of Ki-67 

staining between normal and fibroadenoma breast cases was performed. P value  of <0.05 

was taken as statistically significant. 

 

 

RESULTS 

30 cases were analyzed in this study, which included 10 cases of normal breast and 20 cases 

of fibroadenoma (Fig.1).   

Histopathological examination followed by immunohistochemical staining with Ki-67 was 

performed. The mean age was found to be 28. 9 years. Fibroadenoma was noted in the age 

group of 20- 32 years, with a mean lesion size of 2.5cm. Following immunohistochemistry, 

Ki-67 displayed a brown nuclear staining in positive cases. Positive Ki-67 expression in 

epithelial cells  only were considered in all 30 cases. In the present study all cases (100%) 

showed Ki-67 positivity. 
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 A two tier grading system was followed based on the percentage positivity of cells. In cases 

of normal breast a majority of cases (90%, n=09) showed low proliferative Ki 67 staining . 

(Fig 2) In fibroadenoma breast low proliferative Ki 67 staining was seen in 50% cases (n=10 

) (Fig 3) and 50% cases showed high proliferative staining (n=10).  (Fig 4, Fig 5).  

 There was a statistical significance in the Ki-67 expression on comparative analysis (Fig 6) 

of normal breast , and fibroadenoma (p=0.032).  Out of the 8 cases of fibroadenoma breast 

having >2.5cm greatest dimension, high proliferative Ki 67 expression was seen in 04 cases. 

We did not find statistical significance with regard to age and Ki 67 staining percentage 

(p=0.26) as well as with regards to lesion size and Ki 67 expression. (p=0.12). 

 

Figure 1 : Frequency of Breast lesions 

 

Frequency of Breast Lesions

Normal Breast

Fibroadenoma
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Figure 2: Ki-67 positive staining (<20%) in normal breast (Ki-67, 10x) 

 

 

Figure 3: Ki-67 nuclear staining (<20%) in fibroadenoma breast (Ki-67, 10x) 
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Figure 4: Ki-67 staining (>20%) in fibroadenoma breast (Ki-67, 04x) 

 

Figure 5: Ki-67 staining (>20%) in fibroadenoma breast (Ki-67, 10x) 
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Figure 6: Proportion of positive Ki-67 staining with respect to normal breast and 

fibroadenoma breast. 

 

 

 

 

DISCUSSION 

Immunohistochemistry (IHC) is utilized to understand the expression of various intracellular 

/cell surface proteins  in tissues.  [10].   KI-67 is a non-histone nuclear protein expressed 

throughout the S, G1 and M phases of the cell cycle . A critical characteristic of malignant 

tissues is their uncontrolled capacity to multiply and progress [11,12].   Being a marker of cell 

proliferation Ki-67 is seen to be significantly up regulated in cancer of various organ systems.  

[12] 
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Some authors have described fibroadenoma breast as a hyperplasic lesion due to its clonality.  

The evolution of neoplasia  is reinforced by its monoclonal origin. 

Kuijper et al proposed  that fibroadenoma can have a bidirectional evolution, that is,  either in 

an epithelial direction leading to carcinoma in situ and subsequently breast carcinoma or in a 

stromal direction forming  a phyllodes tumour.  [13] 

In our knowledge, presently, there is a great paucity of studies regarding comparative 

analysis of  Ki-67 expression in normal and fibroadenoma  breast.. 

Shoker BS et al (2001) found an increase of Ki-67 expression from normal breast tissue 

(3.2%  percentage positivity) to fibroadenoma breast (9.5% percentage positivity)  [14] 

Ekundina OV et al, (2022) found a positivity rate of nuclear Ki-67 expression of 20% in 

normal cases ,which increased progressively to 36% in cases of fibroadenoma . [15] 

We found similar results in the present study with an increased expression rate of Ki 67 in 

cases of fibroadenoma as compared to cases of normal breast. 

Prior literature (Lelle et al, 1987) revealed that the growth fractions among various other 

benign condition of the breast such as cystic breast disease, fibroadenoma and blunt duct 

adenosis did not vary significantly (average of 3.1% + 2.2%).  [16] 

On clinical diagnosis of fibroadenoma , further evaluation by sonography and fine needle 

aspiration cytology are advocated, as 30% breast neoplasms initially diagnosed as 

fibroadenoma, are found to be other lesions post surgery. In women less than age of 35 a 

more conservative approach to fibroadenoma is indicated with a follow up protocol every 6 

months to detect any lesional change. In women older than 35 years mammography is also 

recommended in view of increased risk of developing carcinoma breast. [17] 

 Surgical excision is however recommended for fibroadenomas that do not completely regress 

or remain as is even by the age of 35 years. [17,18] Woman with presence of multiple 



VOL15, ISSUE 9, 2024 ISSN: 0975-3583,0976-2833 

Journal of Cardiovascular Disease Research 

 
 
 
 

                                                                                                                                                             1885 
 

fibroadenomas are treated in the same manner as those with a single lesion. [17, 18] Katie T 

et.al. in 2010 assessed the methylation status in a panel of 11 genes in order to learn more 

about fibroadenoma biology. [19]  

 

 

CONCLUSION 

 

Our study showed an increased level of Ki 67 expression in fibroadenoma breast supporting 

its proliferative nature. Further studies with a larger sample size are warranted to understand 

the behavior and biology of this lesion. 
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