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Introduction

Benign fibroepithelial lesions (BFL) of the breast are characterized by proliferation of both epithelial and stromal components. BFL are 
various and predominantly benign, although a small percentage can be locally aggressive (1). Fibroadenoma is the most common benign 
neoplasm among BFL. Fibroadenomas have variants including cellular and complex fibroadenoma. Complex fibroadenoma is a variant 
of the fibroadenoma harboring at least 1 of the following features: sclerosing adenosis, cysts, papillary apocrine metaplasia and epithelial 
calcifications. Cellular fibroadenoma is another variant of fibroadenoma with remarkable cellularity. These different characteristics of 
fibroadenoma can cause misdiagnosis histopathologically (2-4). 

To distinguish between fibroadenoma and phyllodes tumor (PT) is clinically important due to different clinical management. While fi-
broadenomas can be followed up safely with conservative methods, surgical excision is recommended for PT. Definitive diagnosis of some 
of the BFL can be challenging from core needle biopsy (CNB) due to increased cellularity and complex structures. They can be upstaged 
to phyllodes tumor on excision pathology (5). If there is histopathological uncertainty, the World Health Organization working group 
proposes using the term of benign fibroepithelial neoplasm in order to avoid overtreatment (6, 7).  On the other hand, National Compre-
hensive Cancer Network guidelines suggest excisional biopsy for palpable, large (>3 cm) and rapid growing lesions which are diagnosed as 
fibroadenoma or are indeterminate on CNB (8). 
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ABSTRACT

Objective: Benign fibroepithelial lesions (BFL) lesions of the breast are various and predominantly benign, although a few can be locally aggressive. 
Definitive diagnosis of some BFL can be challenging from core needle biopsy (CNB). Radiological findings can help guide the management of the 
lesions. The aim of this study was to investigate the accuracy rate of CNB results and evaluate the radiological findings of the most common BFL 
according to the final excision pathology results. The secondary aim was to assess the contribution of the imaging findings to CNB results. 

Materials and Methods: A retrospective review was made of 266 patients diagnosed with suspicious BFL, conventional fibroadenoma, complex 
fibroadenoma, cellular fibroadenoma and benign phyllodes tumor (PT). The study included 132 patients who underwent surgical excision. The 
radiological and histopathological findings were evaluated.

Results: While 66 patients were diagnosed with more descriptive results on CNB, the other 66 patients were diagnosed with suspicious BFL. Agree-
ment between CNB and excisional pathology was good, when CNB provided a definite diagnosis. While conventional and complex fibroadenoma 
were observed to have hypo or normal vascularity, cellular fibroadenoma and PT showed hypervascularity. Oval shaped and homogeneous internal 
echo pattern were significantly associated with conventional fibroadenoma. A heterogeneous internal echo pattern was seen in complex fibroadeno-
mas and PT.

Conclusion: CNB often reaches the correct diagnosis alone when it gives a definite diagnosis. The radiological findings which help in the dif-
ferentiation of BFL are hypervascularity, oval shape and internal heterogeneity. More accurate results can be obtained when histopathological and 
radiological findings are evaluated together.
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There can also be overlapping findings in the radiological diagnosis of 
BFL (9). However, more accurate results can be obtained when histo-
pathological and radiological findings are evaluated together. The main 
aim of this study was to investigate the accuracy rate of CNB results and 
to evaluate the radiological findings of the most common BFL according 
to the final excision pathology results. The secondary aim of the study 
was to assess the contribution of the imaging findings to CNB results. 

Material and Methods

Approval for the study was granted by the Hacettepe University Ethics 
Commission.  Informed consent was not taken due to the retrospective 
nature of the study.

Patients
A retrospective review was made of 266 patients diagnosed with BFL 
on CNB between January 2014 and June 2018. The study included 
132 patients who underwent surgical excision with a diagnosis of con-
ventional fibroadenoma, complex fibroadenoma, cellular fibroadeno-
ma and benign PT. As the excisional pathology results are gold stan-
dard in the diagnosis of the BFL, we excluded the 121 patients who 
did not undergo surgical excision. There were only 5 patients diag-
nosed with borderline and malignant PT. We excluded the borderline 
and malignant PT, because of the limited number and more aggressive 
nature of these lesions. Uncommon BFL including pseudoangioma-
tous stromal hyperplasia, lactating adenoma, adenomyoepithelioma 
and tubular adenoma were also excluded due to lower numbers.  The 
total number of these patients was 8.

The patients diagnosed with suspicious fibroepithelial lesion and PT in 
CNB and the patients categorized as BIRADS 4B and 4C underwent 
surgical excision. 26 patients underwent excisional surgery due to posi-
tive family history or their own request.

Imaging
All patients underwent ultrasonography (US), 45 patients had mam-
mography and only 8 patients had magnetic resonance imaging (MRI).  

The US images were obtained using a 12 MHz linear probe on a Toshi-
ba Aplio 400 device (Toshiba Medical Systems Corporation, Otawara, 
Japan).  For the mammograms, standard mediolateral oblique and cra-
niocaudal images were obtained using Seno essential mammography 
systems (General Electric, USA). The MRI scans were acquired with 
the patient in the prone position in a 1.5-Tesla MRI scanner (Signa 
HD, GE Medical Systems, USA) using a four-channel phased array 
breast coil. The imaging protocol included the following sequences: 
axial T2-weighted fat saturated (TR/TE 5100/90 ms, slice thickness=2 
mm, flip angle 90°, matrix 256x256), axial echo-planar DWI (TR/TE 
2500/72, slice thickness=3 mm, matrix 256 x 256, diffusion gradient 
with b values of 0 and 500 s/mm2), and axial T1-weighted fast spin 
echo pre-contrast MR images (TR/TE 4.3/2.1 ms, slice thickness=2 
mm, flip angle 90°, matrix 512x512). Dynamic breast examination 
was performed after the injection of intravenous contrast material 
(Magnevist, Bayer Schering Pharma AG, Berlin, Germany) through 
the antecubital vein at a dose of 0.1 mmol/kg using a power injec-
tor (Medrad, Bayer HealthCare, Netherlands). After pre-contrast T1-
weighted images, the following 5 axial T1-weighted post-contrast dy-
namic sequences (TR/TE 4.5/2.1 ms, slice thickness=2 mm, flip angle 
10°, matrix 512x512) were obtained at intervals of 90 seconds. 

Pathological examination
The patients with suspicious histopathological or radiological findings 
underwent surgical excision. Some patients underwent surgery due to 

family history and their own request for surgery, although the CNB 
pathology results and radiological findings were benign. 

All CNBs were performed under US guidance using a 14-gauge cut-
ting needle. All needle biopsies were performed using an automated bi-
opsy gun and at least 4 core specimens were obtained from each lesion. 

The pathological reports were reviewed. The lesions with a final patho-
logical diagnosis of conventional fibroadenoma, complex fibroadeno-
ma, cellular fibroadenoma and benign PT were assessed. 

Statistical Analysis
Mean and standard deviation were presented for continuous variables; 
number and proportion were presented for categorical variables. Yates’ 
Chi-square test or Fisher Exact tests were used to examine the rela-
tionship between two categorical variables. The Kappa coefficient was 
obtained to assess the agreement between CNB and excisional pathol-
ogy results.

A p value of 0.05 was accepted as statistically significant. Data analysis 
was performed by Statistical Package for the Social Sciences version 
23.0 (IBM Corp., Armonk, NY, USA) software package.

Results

Clinical and histopathological data
The mean age of patients was 41±10 years and the mean size of the 
lesions was 19±11mm. 

While 66 patients were diagnosed with more descriptive results as con-
ventional fibroadenoma, complex fibroadenoma, cellular fibroadeno-
ma, benign phyllodes on CNB, the other 66 patients were diagnosed 
with suspicious BFL and excision was recommended.  According to 
the excisional pathological results, the numbers of conventional fibro-
adenoma, complex fibroadenoma, cellular fibroadenoma and benign 
PT were 64 (48.5%), 24 (18.2%), 12 (9%) and 32 (24.3%), respec-
tively. 

Although all patients diagnosed with cellular fibroadenoma were un-
der 35 years of age, there was no statistical significance between the 
types of BFL and age (p=0.5) Lesion size was larger in PT than in the 
other BFL, but not at a level of statistical significance (p=0.3). 

Radiological findings
The radiological characteristics of the lesions are shown in Table 
1. Most lesions had an oval shape (75%), circumscribed margin 
(53%), homogeneous internal echo pattern (62.1%), hypo or nor-
mal vascularity (75.8%) and were BI-RADS 4A (85.6%) category.  
There was no statistically significant difference between types of 
BFL and the features of the margins (p=0.6), size increase (p=0.4) 
and BI-RADS category (p=0.3). There was no relationship between 
the types of BFL and MRI, and mammography findings (p>0.05 
for all findings).

We analysed BIRADS category and pathology results. From 113 
lesions reported as BIRADS 4A category, 58 lesions diagnosed with 
suspicious fibroepithelial lesion and 29 lesions diagnosed with PT 
in CNB. The other 26 patients underwent to the excisional surgery 
due to positive family history or their own request. From 17 lesions 
reported as BIRADS 4B category, 7 lesions diagnosed with suspi-
cious fibroepithelial lesion and 4 lesions diagnosed with PT on core 
needle biopsy. There were only 2 patients categorized as BIRADS 
4C. And from these two patients, one was reported as suspicious 177
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fibroepithelial lesion while the other one was reported as complex 
fibroadenoma.

While conventional and complex fibroadenoma have hypo or normal 
vascularity, cellular fibroadenoma and PT show hypervascularity on 
Doppler ultrasonography (p=0.0001).  An oval shape (85.9%) and ho-
mogeneous internal echo pattern (57%) are significantly associated with 
conventional fibroadenoma (p=0.002 for shape, p=0.001 for internal 
echo pattern). A heterogeneous internal echo pattern is seen in complex 
fibroadenomas (62.5%) and PT (68.8%) (p=0.001). The significant ra-
diological findings of BFL are shown in Table 2 and Figure 1. 178
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Table 1. Imaging characteristics of lesions 

Radiological Findings n (%)

Ultrasound Features 

Shape  

Oval 99 (75.0)

Round 24 (18.1)

Irregular 9 (6.8)

Margins 

Circumscribed 70 (53.0)

Microlobulated 48 (36.4)

Indistinct 14 (10.6)

Internal echo pattern 

Homogeneous 82 (62.1)

Heterogenous 50 (37.9)

Vascularity 

Hypovascular and normal vascularity 100 (75.8)

Hypervascular 32 (24.2)

Size increase 33 (25)

Mammography Features 

Patients underwent mammography 45 (34)

No features on mammography 15 (33.3)

Asymmetric density 5 (11.1)

Mass  25 (55.5)

Calcification within the lesion 2 (4.4)

MRI Features 

Patients underwent MRI 8 (6.0)

Type 1 dynamic curve 5 (62.5)

Type 2  and type 3 dynamic curve 3 (37.5)

Homogeneous contrast enhancement 6 (75)

Heterogenous contrast enhancement 2(25)

BI-RADS 

BI-RADS 4A 113 (85.6)

BI-RADS 4B 17 (12.9)

BI-RADS 4C 2 (1.5)

MRI: magnetic resonance imaging; BI-RADS: breast imaging reporting 
and data system

Figure 1. a-d. Oval shaped and homogeneous internal echo pattern 
benign fibroepithelial lesions diagnosed with conventional fibroadenoma 
is shown in US (a). US shows small solid lesion with heterogeneous 
internal echo pattern due to the millimetric cyst. It was diagnosed as 
complex fibroadenoma histopathologically (b). Doppler US demonstrates 
hypervascularity within the cellular fibroadenoma (c). Heterogenous solid 
lesion diagnosed with phyllodes tumor is shown in US (d).

a

b

c

d



Agreement between CNB and excisional biopsy
Agreement between CNB and excisional pathology was good (kap-
pa=0.641 p<0.001). Agreement was evaluated in 66 patients who got 
a definite diagnosis in CNB and underwent surgical excision.  Table 3 
shows the agreement in detail. 

 Evaluation of core needle biopsy results with radiological findings
From 32 patients with diagnosed with PT accordingly to excisional 
pathology result, 21 patients got correct diagnosis in CNB at the rate 
of 65.6%. When statistically significant radiological findings including 
hypervascularity and heterogeneous internal echo pattern were added 
to CNB findings, additional 7 patients got accurate diagnosis although 
CNB could not give exact correct diagnosis. So, accuracy rate of diag-
nosis PT increased to 87.5% (Figure 2). 

Half of the patients were diagnosed with a suspicious BFL on CNB. 
Figure 3 shows the excisional pathology results and the percentages of 
significant radiology features of the patients who could not be defini-
tively diagnosed from CNB. 

Discussion and Conclusion

The major findings of the current study are that first, CNB often 
reaches the correct diagnosis alone, when it gives a definite diagnosis. 
Second, radiological findings including oval shape, presence of vascu-
larity and internal echogenicity of the lesions can help in the diagnosis 
of BFL (p<0.05). Finally, when the radiological findings and CNB 
are evaluated together, more accurate results can be provided than by 
separate evaluation.

Benign fibroepithelial lesions encompass a heterogeneous group of 
neoplasms exhibiting epithelial and stromal proliferation. Although 
most BFL are conventional fibroadenoma, PT and subtypes of fibro-
adenoma including cellular fibroadenoma, complex fibroadenoma are 
other common BFL (1, 2). Awareness of the different BFL is impor-
tant because of the requirement for different management. However, 
the evaluation of BFL in CNB is challenging because of their hetero-
geneous nature. In PT, areas with marked overgrowth and stromal cel-
lularity with leaflike stromal fronds may be present only as minor foci 
within a seemingly fibroadenoma.  And insufficient samples including 179
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Table 2. The significant ultrasonography findings of benign fibroepithelial lesions are given with their percentages 

 Shape/ (%)/p  Internal echo patern/(%)/p  Vascularity/(%)/p

Conventional fibroadenoma (n=64) Oval/(85.9)/0.002 Homogeneous/(57)/0.001 Hypovascular or normal/(9.8)/0.0001

Complex fibroadenoma(n=24) Oval/(62.5)/0.1 Heterogeneous/(62.5)/0.001 Hypovascular or normal/(95.8)/0.0001

Cellular fibroadenoma(n=12) Oval/(75)/0.1 Homogeneous/(50)/0.3 Hypervascularity/(75)/0.0001

Benign phyllodes(n=32) Oval/(62.5)/0.1 Heterogenous/(68.8)/0.001 Hypervascularity/(56.3)/0.0001

Table 3. Agreement between core needle biopsy and excisional pathology 

   Excisional Pathology Results

  Conventional  Complex Cellular Benign 
  fibroadenoma  fibroadenoma fibroadenoma phyllodesn 
  n (%) n (%) n (%) (%)

Core Needle  Conventional fibroadenoma (%) 19 (63.3) 1 (9.1 ) 0 (0)  1 (4.3)
Biopsy Results

 Complex fibroadenoma (%) 1 (3.3 ) 9 (81.8) 0 (0) 0 (0)

 Cellular fibroadenoma (%) 0 (0) 0 (0) 1 (50) 1 (4.3)

 Benign phyllodes (%) 10 (30.4)  1 (9.1)  1 (50) 21 (91.4)

 Total n (%) 30 (100) 11 (100) 2 (100) 23 (100)

Figure 2. The diagram shows evaluation of core needle biopsy results 
with radiological findings in phyllodes tumors

Patients with diagnosed
benign phyllodes according

to excisional pathology results
(n=32)

When suspicious radiological
findings for phyllodes are

added to core needle results
(n=28) (87.5%)

Patients with correct
diagnosed according to core 

needle pathology results
(n=21) (65.6%)






torn-cracked samples prevent the accurate diagnosis in CNB. So, ad-
equate samples with additional sampling of the areas showing hetero-
geneous internal echo on US may help in diagnosis of BFL in CNB. 
In the current study, the agreement between CNB and excisional pa-
thology was good, if CNB provided a definite diagnosis (kappa=0.641 
p<0.001) but the CNB diagnosis was of a suspicious BFL without a 
definitive diagnosis in half of the patients. And, also according to the 
results of current study, the core biopsy showed an overestimation. Be-
cause only 2 benign phyllodes tumor were reported as fibroadenoma, 
while 12 fibroadenomas were reported as benign phyllodes in core 
needle biopsy. 

In CNB, the lesion most frequently misdiagnosed as PT is cellular 
fibroadenoma due to its increased stromal cellularity. Cellular fibro-
adenoma is usually seen in young women and surgical excision is rec-
ommended because of the larger size (10). In the current study, all 
the patients diagnosed with cellular fibroadenoma were younger than 
35 years old. Nevertheless, no statistical relationship was determined 
between age and cellular fibroadenoma, which could be attributed to 
an insufficient number of patients. Furthermore, the accuracy of the 

CNB results could not be optimally evaluated due to surgical excision 
of most of the cellular fibroadenomas without preoperative CNB. 

Complex fibroadenoma is another variant of fibroadenoma harboring 
one or more complex features. Previous studies have shown that complex 
fibroadenomas are usually smaller than other BFL and are seen in older 
patients (3, 4). However, in this study, no statistical significance could be 
determined between subtypes of BFL and age, or size. PT is usually seen 
in older patients than simple fibroadenomas such as complex fibroade-
noma (11, 12).  According to the current study results, CNB often gives 
the diagnosis of complex fibroadenoma and PT correctly. Evaluation of 
the age, size and radiological findings together may help in the diagnosis 
of suspicious BFL in CNB. And when there is a radio-pathological dis-
cordance, second look US and re-biopsy can be performed.

Most of the lesions in this study were categorized as BI-RADS 4A. 
There was no significant finding among BFL on mammography and 
MRI. This was probably due to the limited number of patients applied 
with mammography and MRI.  Some previous studies have shown 
that high density and absence of intratumoral calcification were as-180
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Figure 3. The diagram demonstrates the excisional pathology results and the percentages of significant radiology features of the patients 
who could not get definite diagnosis on CNB
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sociated with PT on mammography (9, 13, 14) and other studies have 
reported that PT and other fibroadenomas could not be precisely dif-
ferentiated on breast MRI (15, 16). In the current study, the features of 
margins and size increase could not differentiate benign fibroepithelial 
lesions from each other, whereas hypervascularity (p=0.0001), internal 
echo pattern (p=0.001) and shape (p=0.002) were able to help dif-
ferentiate the different types of BFL. While conventional and complex 
fibroadenoma have hypo or normal vascularity, cellular fibroadenoma 
and PT show hypervascularity on Doppler ultrasonography. An oval 
shape and homogeneous internal echo pattern are significantly associ-
ated with conventional fibroadenoma. Moreover, a heterogeneous in-
ternal echo pattern is seen in complex fibroadenomas and PT. Similar 
to the current study results, Duman et al. (16) found hypervascularity 
to be associated with PT. Increased cellularity in PT and cellular fibro-
adenoma may be the cause of the hypervascularity seen on Doppler 
US. The reason for the heterogeneous internal echo pattern in complex 
fibroadenoma may be the complex pathological nature of it including 
calcification and cystic changes. Wiratkapun et al. (14) reported that 
PTs often showed sonographic heterogeneity, similar to the observa-
tions of the current study. This can be explained by the presence of cys-
tic changes representing areas of focal necrosis and dilated glands (1). 

Although CNB often reaches the correct diagnosis alone, it could not 
provide a definitive diagnosis in half the patients. When CNB gives a 
diagnosis of suspicious BFL, close follow-up may be selected in cases 
of benign radiological findings. Furthermore, when suspicious radio-
logical findings for PT including hypervascularity and internal het-
erogeneity were added to the results of CNB in the current study, the 
diagnostic accuracy rate increased from 65.6% to 87.5%.

There are some limitations to this study. First, it was a retrospective 
study and the radiological findings were only assessed from the record-
ed images. The retrospective nature of the study limited the determina-
tion of US and Doppler US characteristics. Second, the small number 
of cellular fibroadenoma and the small number of masses evaluated by 
mammography and MRI limited the statistically significance of the 
results. Finally, due to the very small number of  borderline, malignant 
PTs and uncommon benign fibroepithelial tumors including pseudo-
angiomatous stromal hyperplasia, lactating adenoma, adenomyoepi-
thelioma and tubular adenoma, these were not included in the study. 
Therefore, the range of BFL for which the radiological and histopatho-
logical features were evaluated, was limited.

In conclusion, CNB often reaches the correct diagnosis alone when it 
gives a definite diagnosis (kappa= 0.641 and p<0.001). The radiologi-
cal findings which can help in the differentiation of BFL are hypervas-
cularity, oval shape and internal heterogeneity. More accurate results 
can be obtained when histopathological and radiological findings are 
evaluated together. When the suspicious radiological findings were 
added to the results of the CNB, the diagnostic accuracy of rate in-
creased from 65.6 % to 87.5 %.  The presence of suspicious radiologi-
cal findings can predict PT, even if CNB results show fibroadenoma 
or suspicious BFL. Nevertheless, close follow-up may be preferred for 
cases with benign radiological findings in BFL.
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