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Abstract 
Introduction: Fibroadenoma commonly known, as ‘Breast Mouse’ is freely mobile, benign tumour of the breast.  It is composed 

of epithelial and stromal components. These components may show varied histomorphological changes. The aim of the present 

study is to explore the histopathological features of the epithelium and stroma within and around breast fibroadenoma.  

Materials and Methods: This is a retrospective and prospective unicentre study on total 317 cases of fibroadenoma over a 

period of two years. Formalin fixed specimens were grossed and stained with routine H&E. Further detailed histopathological 

examination was done. 

Results: Simple features were noted in 94% whereas 6% showed complex features. On detailed HPE, proliferative epithelial 

changes like mild ductal hyperplasia was seen in 73.5% of cases followed by moderate ductal hyperplasia seen in 12.6%. Among 

the fibrocystic epithelial changes apocrine metaplasia, cystic changes and calcification were observed in 35.91%, 18.3% and 5% 

cases respectively. Only 71 cases had adjacent parenchyma revealing insignificant changes. Increasing age had statistically 

significant relationship with complex features. This is statistically significant with p value < 0.001. Duration of the illness was 

insignificant with respect to simple and complex features. 

Conclusion: Histopathological Examination of fibroadenomas should be done thoroughly to see atypical, complex changes or 

any malignant feature. Further follow up should be recommended in cases with proliferative changes for early detection of 

malignancy. 
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Introduction 
Fibroadenoma is a freely mobile, firm tumour of 

breast occurring in woman of reproductive age group. 

They are usually benign biphasic tumors made up of 

both epithelial and stromal components.1,2 Depending 

on the proportion and the relationship between these 

two components, there are main three histological 

types: Intracanalicular, pericanalicular and mixed. 

Intracanalicular pattern shows stromal proliferation 

compressing the ducts into slit like spaces.3 In 

pericanalicular fibroadenoma fibrous stroma 

proliferates around the ductal spaces so that they remain 

round or oval, on cross section. When both the features 

were present, they were quoted as mixed.3 

Microscopically fibroadenoma can be divided into 

two categories: Simple fibroadenomas, they are often 

less cellular, do not increase the risk of breast cancer. 

Complex fibroadenomas contains other components 

such as epithelial calcifications, apocrine metaplasia, 

sclerosing adenosis, and cysts larger than 3 mm in 

diameter. Complex fibroadenomas can slightly increase 

the risk of breast cancer.3 

Malignant transformations in the epithelial 

components of fibroadenomas are generally considered 

rare.4 However in very few cases malignant 

transformation has been reported on histopathological 

examination.5 Proliferative changes in the fibroadenoma 

were related to a further increase of risk by 3.88.6 The 

aim of the present study is to explore the 

histopathological features of the epithelium and stroma 

within and around breast fibroadenomas.  

 

Materials and Methods 
This is a retrospective and prospective unicentre 

study on spectrum of histopathological changes in 

fibroadenoma of breast carried out at Dr. DY Patil 

Medical College Hospital and research Centre. Study 

was conducted from July 2015 to September 2017. 

Total number of cases collected was 317. Formalin 

fixed excisional breast biopsies of patients, with 

histopathological diagnosis of fibroadenoma was 

included in the study. Autolysed specimens, breast 

lumps in pregnancy, male patient and patient with 

known malignancy were excluded from the study. Data 

for the study was obtained from departmental records, 

tissue block slides, and clinical records. Clinically 

suspected fibroadenoma received as incisional or 

excisional breast biopsies from the department of 

surgery were fixed in 10% formalin, for 

histopathological examination (HPE). Formalin fixed 

specimens were grossed and stained with routine H&E 

staining and special stains wherever indicated. Ductal 

hyperplasia was diagnosed using the criteria of Page et 

al and Holland et al.7 A care was taken not to mistake 

an artificial hyperplasia like pattern caused by 

detachment of the epithelium with subsequent curling 

up, leading to a widened duct filled with epithelial 

strands.8 The distinction between normal hyalinized or 
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collagenized stroma and smooth muscle changes was 

done with the help of Masson’s Trichrome staining. 

Rosen’s criteria were used to distinguish phyllodes 

tumor from fibroadenoma.9 

Detailed HPE was done for epithelial and stromal 

changes as shown in Table 1. Adjacent parenchyma 

was seen only in 71 cases. Histopathological changes in 

adjacent parenchyma were observed as shown in Table 

2. Various histomorphological changes seen are as 

shown in Fig. 1 & 2. Appropriate statistical tests like 

chi square test for categorical variables in proportions 

and for continuous variables T test and ANOVA were 

applied. P value less than 0.001 was taken as 

significant.  

 

 
Fig. 1A: Intracanalicular pattern of fibroadenoma (H&E, x40); B): Moderate epitheliosis with myxoid stroma 

(H&E, x40) 

 

 
Fig. 1C: Papillary projection in Complex fibroadenoma (H&E, x40); D): Apocrine metaplasia seen in 

fibroadenoma (H&E, x100) 

 

 
Fig. 1E: Fibrocystic changes seen in fibroadenoma (H&E, x40); F): Calcification seen in complex 

fibroadenoma 
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Fig. 2A: Sclerosing adenosis seen in Fibroadenoma (H&E, x40); B): Tubular adenosis seen in fibroadenoma 

(H&E, x40) 

 

 
Fig. 2C: Extensive hyalinization seen in fibroadenoma (H&E, x40); D): Myxoid changes seen in fibroadenoma 

adenoma (H&E, x40) 

 

 
Fig. 2E: Phyllodes tumor in adjacent parenchyma of fibroadenoma (H&E, x40); F: Adjacent parenchyma 

showing tubular adenosis in fibroadenoma (H&E, x40) 

 

Results 
The mean age of study population was 27.9 years. 

Most of the cases were noted in second and third 

decades of life. 94% (n=298) cases reflected simple 

fibroadenomas whereas only 6% (n=19) cases were of 

complex nature. Complexity was observed 2.40%, 

12.63% and 20% in second, third and fourth decade 

respectively. Increasing age had statistically significant 

(p value < 0.001) relationship with complex features. 

We encountered 83.9% (n=266) cases of unilateral 

fibroadenomas. Right breast was more affected than the 

left breast. Associated masses were found in 3.47% 

(n=11) cases. Cyclic mastalgia was found in 9.46% 

(n=30) of cases while 13% (n=41) gave positive history 

of exogenous oral contraceptive pills. Recurrence was 

rare in our study. Significant difference was not 

observed in simple and complex fibroadenoma with 

duration of the illness. 
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Table 1: Distribution of various histopathological changes in fibroadenomas 

 Proliferative epithelial changes 

Type Frequency Percentage (%) 

Mild ductal hyperplasia 233 73.5 

Moderate ductal hyperplasia 40 12.6 

Florid ductal hyperplasia 3 0.9 

Atypical ductal hyperplasia 0 0 

Atypical lobular hyperplasia 0 0 

Lobular ca in situ 0 0 

Ductal ca in situ 0 0 

Fibrocystic epithelial changes 

Apocrine metaplasia 114 35.9 

Cysts 58 18.3 

Sclerosing adenosis 43 13.6 

Calcifications 16 5 

Microglandular adenosis 8 2.5 

Papilloma 8 2.5 

Pseudo lactational changes 4 1.2 

Stromal changes 

Pseudo angiomatous changes 2 0.63 

Myxoid changes 204 64.4 

Hyaline changes 269 84.9 

Inflammatory changes 40 12.6 

Multinucleated giant cell 0 0 

Smooth muscle changes 0 0 

Pericanalicular 121 38.17% 

Intracanalicular 100 31.54% 

Mixed pattern 97 30.59% 

Mitotic figures 0 0 

Infarct 0 0 

 

Table 2: Distribution of various histopathological changes in adjacent parenchyma of fibroadenoma 

Changes in adjacent parenchyma 

Type Frequency Percentage (%) 

Foci of tubular adenoma 9 12.6 

Focal phyllodes tumour 2 2.1 

Hyaline/myxoid changes 3 4.2 

Fibrocystic changes 19 26.7 

Fat Necrosis 11 15.4 

Granulation tissue 6 8.45 

 

Discussion 
The study was designed to evaluate the elaborated 

histomorphological features of 317 cases of 

fibroadenoma. It is quite common to observe various 

proliferative changes, fibrocystic changes and stromal 

changes in fibroadenoma. Some of these changes may 

be of clinical significance. Limited data is available on 

statistical analysis of these common changes in 

literature. 

The mean age was 28 years approximately, which 

was similar to various other studies.10,11 Maximum 

number of cases were in second decade. Incidence of 

fibroadenoma decreases with increase in age. However, 

we found that the complex features were observed in 

second, third and fourth decades were 2.4%, 12.63%  

 

and 20% respectively. This proved that complex 

features increased with increasing age, thereby having 

positive predilection for malignancy in future.12-14 

Similar results were disclosed by other study.15 

Fibroadenoma with history of 18 months or below 

showed (8.04%) more complex fibroadenomas, while 

the fibroadenoma with more than 18 months showed 

only 5 (3.49%) cases of complex fibroadenoma, which 

shows there is no relationship of duration with 

complexity of fibroadenoma in our study. A study by 

H. Takei et al. strongly relates to the fact that 

fibroadenomas naturally lapse with increasing age, 

becomes smaller with time and most likely adopts 

complex histopathological features.16 

On detailed HPE, we categorized the 
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histomorphological changes into proliferative epithelial 

changes, fibrocystic epithelial changes, stromal changes 

and changes in adjacent parenchyma of fibroadenoma.  

Among proliferative epithelial changes, epithelial 

hyperplasia is divided into three categories i.e. mild, 

moderate and florid according to the criteria of Page et 

al and Holland et al.15 We found maximum number of 

cases exhibiting mild ductal hyperplasia followed by 

moderate ductal hyperplasia and florid ductal 

hyperplasia. Epithelial ductal hyperplasia in 

fibroadenoma is reported by several authors, 

predominantly mild and moderate forms similar to our 

study.17-19 Whereas in some other studies moderate 

hyperplasia was more in comparison to mild 

hyperplasia. It is interesting in implying these relative 

risks to hyperplasia found within fibroadenomas, but 

nothing has been proven regarding this matter.20-22 

However, if hyperplasia within fibroadenoma behaves 

in the same way as in the otherwise normal breast, it 

could make a contribution to the increased relative risk 

of malignancy associated with fibroadenoma and may 

be a reason for excision. No correlation with 

hyperplasia in the surrounding tissue was found. 

Therefore, the meaning of hyperplasia within 

fibroadenomas in terms of progression risks remains to 

be determined.23 

The other proliferative changes comprised mainly 

of florid ductal hyperplasia, atypical hyperplasia, 

atypical lobular hyperplasia, Lobular carcinoma in situ 

(LCIS) and Ductal carcinoma in situ (DCIS). CIS 

arising within fibroadenoma was detected in 1.7%.25 

Few heterogeneous figures describing the occurrence of 

in situ and invasive carcinoma within fibroadenoma 

exist. Ozello and Gump found an incidence of 0.3% for 

invasive and in situ carcinoma taken together.14 

Deschenes et al found one carcinoma in situ and one 

invasive carcinoma in 70 fibroadenomas.4 Further, 

Buzanowski et al reported five cases of LCIS in 4000 

fibroadenomas (0.1%).13 We couldn’t find any such 

case in our study. Early detection and removal of the 

fibroadenoma may be the reason for decrease in 

progression to atypical hyperplasia, CIS and invasive 

carcinoma. 

Among fibrocystic epithelial changes, 35% of 

cases showed apocrine metaplasia similar to many other 

studies. This may be contributed to the large amount of 

slides available per case, as Azzopardi already stated; " 

no doubt more extensive sampling would reveal its 

presence even more frequently".24 Cystic changes were 

also seen in some of the cases followed by sclerosing 

adenosis, calcifications, microglandular adenosis, 

papilloma and pseudo-lactational changes. Our findings 

were similar to a study done by Kuijiper et al.25 

Association of SA with cystic changes, apocrine 

metaplasia, fibroadenoma, intraductal papilloma as well 

with carcinoma breast is established in previous 

studies.25 In the current study we found total 13.6% 

(n=43) cases of sclerosing adenosis, out of which 11% 

were related with cystic changes. All of them were 

fulfilling the criteria’s of complex fibroadenoma. 

Stromal changes revealed hyaline and myxoid 

changes in majority of cases. These changes are the 

most common to be encountered on HPE, but they do 

not have any further risk for malignant transformation. 

Intracanalicular pattern, pericanalicular pattern and 

mixed pattern was found, these are the basic 

histological patterns and are not associated with further 

risk of malignancy. Pseudoangiomatous like changes 

were seen in 0.63% (n=2). These changes are often 

misdiagnosed as pseudoangiomatous stromal 

hyperplasia (PASH) as observed by Kuijiper et al.25 

There was no evidence of multinucleated giant-cells, 

smooth muscle changes, infarct and mitotic figures in 

the current study. 

We received only 71 cases of fibroadenoma along 

with adjacent parenchyma. As Kuijiper et al already 

stated, at least 0.5 cm2 of tissue should be present 

around the fibroadenoma to understand the various 

changes in the adjacent breast parenchyma.25 Out of 71 

cases we got only 50 cases with adjacent parenchyma 

showed various changes like foci of tubular adenoma, 

inflammatory changes, granulation tissue and phyllodes 

tumor. Fat necrosis is usually seen due to post FNAC 

procedure whereas post-surgical resection leads to the 

formation of granulation tissue in the adjacent 

parenchyma of the breast. Two cases of fibroadenoma 

along with phyllodes tumor was comparable with a 

study by Nithya Thuruthiyath et al.26 Although it is not 

of much significance according various literatures. 

Kuijiper et al revealed LCIS and DCIS in few cases in 

their study but we could not found any case, which may 

be due to less availability of adjacent parenchyma as 

well due to less number of cases.25,8 

 

Conclusion 
In conclusion, fibroadenomas harboring complex 

features are known for malignant transformation. 

Extensive inventory of histopathological changes in 

epithelial and stromal elements are essential to be 

reported in the description of the report so as to alert the 

clinician for close follow up of the patient. This will 

help in appropriate timely management to reduce 

morbidity and mortality. 
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