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ABSTRACT

Fibroadenomas (FAs) are benign fibro-epithelial tumours of the breast characterized by being biphasic and having stromal and 

epithelial components. It is estimated that FAs affect more than 20 percent of the general population aged 16–40 years old. 

Complex FAs are a sub-type of fibroadenoma presenting one or more pathological characteristics, such as epithelial calcifications, 

apocrine metaplasias, sclerosing adenoma and cysts larger than 3 mm. According to studies elsewhere, women with complex FAs 

are 3.1 times more likely to develop breast cancer. The objective of the present study was to map the scientific production of articles 

on complex FA in the international literature. The ISI Web of Knowledge (Web of Science), one of the main scientific databases in the 

world, was searched with the following terms: (“complex” and “fibroadenoma”) or (“fibroadenoma” and “complex”). Only articles 

published between 1981 and 2019 were considered for a bibliometric review, in which 160 articles from 126 different periodicals 

were identified after using refinement filters. Moreover, a clinical case was also discussed based on the patient’s medical record 

and interview.
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INTRODUCTION
Fibroadenomas (FAs) are benign fibro-epithelial tumours of the 
breast,1 characterized by being biphasic and having stromal 
and epithelial components.2 They develop in the lobular unit of 
the terminal duct3 and affect mainly adolescent girls and adult 
young women. FAs occur with high incidence in the second and 
third decades of life,4 although they may also occur at any age,2

FAs are asymptomatic in about 25% of cases, multiple in 
 13%–15% and bilateral in 10%–15% of them, being more com-
mon in the left breast and predominantly located in the superior-
lateral quadrants. Estimates believe that more than 20% of the 
female population aged 16–40 years old is affected, but a higher 
number confirming that nodules are often asymptomatic should 
be expected to be seen .5 

FAs are stimulated by estrogen, progesterone, gestation and 
lactation, and become atrophied in the menopause period6. In 
most cases, they present as mammary masses not greater than 
3–4 cm. In addition to its usual form of presentation, FAs may 
uncommonly occur in the juvenile, giant, extra-mammary and 
complex forms.7

The pathogenesis of FA is still not clear. However, an asso-
ciation with high expression of the B-cell lymphoma gene 
(BCL-2) in epithelial cells of FA was discovered. In addition, 
there is also a relation with the mutation in the mediator 
complex subunit 12 gene (MED12), located on the chromo-
some X in stroma cells.5 

Complex FAs are a sub-type of fibroadenoma, and they have 
one or more pathological characteristics. Both complex and simple 
FAs frequently show single nodules in parallel to the skin surface.3 

As to size, complex FAs are smaller than simple ones.6 
This occurs because FAs tend to recede with age, lose cellular-
ity and acquire complex histopathological features.3

According to a study, women with complex FAs are 3.1 times 
more likely to develop invasive breast cancer compared to the 
general population.1,6 This risk remains high for at least 20 years 
after diagnosis,1 which leads to the need of following up the 
patient longitudinally. 

Treating of FAs can range depending on the patient’s age 
and nodule’s size. Because of this, the present study is aimed at 
conducting a bibliometric review of the literature on complex 
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FA, in addition to showing a clinical case based on imaging and 
anatomopathological characteristics of the disease. 

METHODS
The present study is a bibliometric review aimed at quantify-
ing the written communication process by using statistics and 
mathematics so that a quantitative basis can be provided to 
date back to documentary information.8 In addition, the scien-
tific production on complex FA in international literature was 
also mapped. The ISI Web of Knowledge (Web of Science), one 
of the main scientific databases in the world, was searched with 
the following terms: (“complex” and “fibroadenoma”) or (“fibro-
adenoma” and “complex”). Only articles published between 1981 
and 2019 were included for a bibliometric literature review on 
the theme. The methodology used refinement filters to identify 
related articles on the ISI Web of Knowledge database, in which 
160 ones were from 126 different journals. Only articles and 
reviews were included, whereas editorials, book chapters, and 
event publications were excluded. The main results of this anal-
ysis were the number of studies in progress, the top journals on 
the theme, and the most cited articles. 

The present study also described a clinical case report based 
on the patient’s medical record and interview, including diagnos-
tic methods and treatments used. The patient was asked to sign 
an informed consent form, according to the Brazilian norms and 
regulations on human research, including Resolutions No. 466/12 
and 510/16 of the National Health Council (CNS). This study 
was approved by the Research Ethics Committee of Instituto 
Tocantinense Presidente Antonio Carlos (UNITPAC), according 
to Protocol No. 3838142.

RESULTS
After the bibliographic review on the ISI Web of Knowledge (Web of 
Science) database, a total of 160 articles on fibroadenoma was identi-
fied. These articles were published in 126 different journals indexed 
on this database and written by 911 authors, linked to 287 institu-
tions located in 45 countries. All these articles used 4,157 references, 
approximately 26 each, on average. Table 1 lists the results below.

Although this bibliographic review has been performed for 
the 1945–2019 period (full years only), the first article was only 
published in 1981 and publications on the theme increased from 
1991 onwards (Figure 1 and Table 2). Considering all the years in 
which there was a publication, approximately five articles were 
published per year, on average. 

Table 3 shows the journals with the highest quantity of pub-
lished articles, highlighting the Journal of Ultrasound in Medicine. 
The other journals that ranked from 9th to 21st had two articles; 
and those that ranked from 22nd onwards had only one article.

Table 4 shows the ranking of authors with the highest number 
of published articles and their total citations. The other authors 
that ranked from 8th to 62nd had two articles published, whereas 
those that ranked from 63rd onwards had only one. 

As to the number of articles published per country and accord-
ing to each author’s institution (Table 5), the United States leads 
the list of research as they account for 30% of the total number 
of publications.

Of the 160 articles reviewed, 31 were cited at least 40 times and 
selected according to the parameters of the software VOSviewer. 

Bibliometric data Quantity

Publications (articles) 160

Indexed journals 126

Authors 911

Instituitions (links of authors) 287

Countries 45

Cited references 4,157

Table 1. General results of bibliometric review (1981–2019).

Figure 1. Yearly records of published articles (1981–2019).

Table 2. Yearly records of published articles (1981–2019).

Years Articles Citations Year Articles Citations

1981 1 66 2004 6 186

1983 1 4 2005 2 81

1990 1 170 2007 5 723

1991 5 243 2008 4 69

1992 4 203 2009 4 125

1993 3 118 2010 8 157

1994 5 529 2011 7 115

1995 5 206 2012 4 28

1996 1 24 2013 6 41

1997 7 131 2014 11 221

1998 7 155 2015 12 179

1999 5 83 2016 12 171

2000 5 189 2017 8 17

2001 1 64 2018 4 2

2002 5 130 2019 7 9

2003 4 202



3

Complex fibroadenoma: bibliometric literature review and presentation of a clinical case

Mastology 2020;30:e20200052

Table 3. Top journals with the most articles published (1981–2018).

Journals
Number 

of articles
Citations

Citations/
Quantity

Journal of Ultrasound in 
Medicine

5 52 10.4

Breast Cancer Research 
and Treatment

4 71 17.75

Histopathology 4 145 36.25

International Journal of 
Cancer

4 220 55

American Journal of 
Surgical Pathology

3 135 45

Asian Pacific Journal of 
Cancer Prevention

3 22 7.33

Journal of Pathology 3 254 84.67

Pediatric Radiology 3 40 13.33

Table 4. Authors with the most articles published (1980–2018).

Authors Articles Citations
Affiliation 

(link 
instituitions)

Country

Kim SJ 4 7
Myongji 
Hospital

South 
Korea

Reis JS 4 169
Memorial 

Sloan-Kettering 
Cancer Center

USA

Tan PH 4 194
Singapore 

General 
Hospital

Singapore

Brogi E 3 133
Memorial 

Sloan-Kettering 
Cancer Center

USA

Carney JÁ 3 135
Georgetown 

University
USA

de las 
Mulas JM

3 42
National 

University of 
Cordoba

Spain

Millan Y 3 42
National 

University of 
Cordoba

Spain

Table 5. Number of articles by country of origin of the authors’ 
link instituitions.

Country Amount Citations

USA 47 2.802

Italy 10 229

UnitedKingdom 10 647

France 8 147

Germany 7 57

Taiwan 7 60

Brazil 6 143

India 6 11

Japan 6 181

China 6 191

Figure 2. Most cited and most related articles (1981–2019).

Of these, 11 articles had citations between each other and are 
shown in Figure 2. 

As to the most cited articles, Dupont et al.,1 Lim et al.9 and 
Tan et al.10 (Table 6) are highlighted.

Fibroadenoma, carcinoma, cancer, expression, and lesions 
were among the most cited keywords in publications (Figure 3).

CASE REPORT
A 26-year-old single black woman sought specialized medi-
cal care in October 2019 due to the presence of a nodule in her 
right breast for one year. There was absence of pain and phlo-
gistic sings, but the nodule had recently grown. Clinical his-
tory revealed that the patient had no chronic disease, nor his-
tory of smoking, alcoholism or use of continuous medication. 
Menarche occurred at 11 years old and there was no family his-
tory of cancer. Complementary examinations were asked after 
the patient was clinically examined.

Ultrasonography (USG) of the breast was performed on 16th 
October 2019, revealing the presence of two nodules in her right 
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Table 6. Most cited articles.

Authors/year Title Source Citations

Dupont et al. 
(1994)1 “Long-term risk of breast cancer in women with fibroadenoma”

New England 
Journal of 
Medicine

240

Kuijper et al. 
(2001)2 “Histopathology of fibroadenoma of the breast”

American Journal 
of Clinical 
Pathology

64

Sklair-Levy et al. 
(2008)6 “Incidence and management of complex fibroadenomas”

American Journal 
of Roentgenology

43

Lim et al. (2014)9 “Exome sequencing identifies highly recurrent med12 
somatic mutations in breast fibroadenoma”

Nature Genetics 91

Tan et al. (2016)10 “Phyllodes tumours of the breast: a consensus review” Histopathology 90
Delfino et al. 
(2000)11

“Breast cancer, passive and active cigarette smoking 
and n-acetyltransferase 2 genotype”

Pharmacogenetics 46

Delfino et al. 
(2000)12

“Breast cancer, heterocyclic aromatic amines 
from meat and n-acetyltransferase 2 genotype”

Carcinogenesis 80

El-Wakeel e 
Umpleby (2003)13 “Systematic review of fibroadenoma as a risk factor for breast cancer” Breast 44

Kabat et al. 
(2010)14

“A multi-center prospective cohort study of benign 
breast disease and risk of subsequent breast cancer”

Cancer Causes & 
Control

56

Yoshida et al. 
(2015)15 “Frequent med12 mutations in phyllodes tumours of the breast”

British Journal of 
Cancer

47

Sawhney et al. 
(1992)16

“Epithelial--stromal interactions in tumors. 
A morphologic study of fibroepithelial tumors of the breast”

Cancer

breast. One nodule was oval-shaped, circumscribed, hypoechogenic, 
measuring 3.1 × 1.9 × 2.9 cm, located in parallel to the skin surface 
at the junction of the upper quadrants of the breast and in 12-hour 
position (Figure 4). The other nodule was oval-shaped, micro-lob-
ulated, hypoechogenic, measuring 3.0 × 1.7 × 2.6 cm located at the 
lower-lateral quadrant of the breast and in 8-hour position (Figure 
5). Axillary lymph nodes had usual appearance. Based on the Breast 
Imaging Reporting and Data System (BI-RADS) classification, exam-
ination indicated that the lesion was suspected to be highly malig-
nant and suggested biopsy of the nodule in the 8-hour position.

Core biopsy of the micro-lobulated nodule was performed on 22nd 

October 2019. Histological sections revealed the presence of benign 
fibro-epithelial neoplasm compatible with complex FA (Figure 6). 

Figure 4. Ultrasonography of the right breast, showing 
oval-shaped, circumscribed, hypoechogenic nodule, measuring 
3.1 × 1.9 × 2.9 cm, located in parallel to the skin surface at the 
junction of the upper quadrants.

Figure 5. Ultrasonography of the right breast showing oval-
-shaped, circumscribed, micro-lobulated nodule, measuring 
3.0 × 1.7 × 2.6 cm, located at the lower-lateral quadrant.

Figure 3. Co-occurrence of the most cited and most related 
keywords (1981–2019).
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Figure 6. A (100x magnification) and B (400x magnification): Microphotograph of the nodule stained with haematoxylin & eosin, 
revealing benign fibro-epithelial neoplasm, characterized by ductile proliferation with an intra- and peri-canalicular pattern and 
collagenized stroma.

After diagnostic confirmation, the patient was referred to an 
oncological surgeon for evaluation. The surgeon opted for per-
forming two surgeries on different days, due to lack of proxim-
ity of the nodules and to avoid necrosis of the papilla with areole 
incision. The surgeries were held on 1st December 2019 and 21st 
January 2020. The biopsy was repeated after removal of the nod-
ules, confirming the diagnosis of complex FA. 

DISCUSSION
After the bibliographic review, high-quality articles indexed on the 
Web of Science database could be found, and having an overview 
of the scientific production in the world was possible, showing that 
there are only 160 studies on fibroadenoma. As to the evolution of 
publications per year, the first article was published in 1981, and 
that the number of these studies increased significantly from 1991 
onwards, with five publications yearly, on average.

Most studies are published in foreign journals, highlighting 
the Journal of Ultrasound in Medicine, which has the highest num-
ber of published articles. As to the number of published articles 
by country and according to the author’s institutional links, the 
United States leads the list of studies as they account for almost 
30% of all publications. Among the authors with the most cited 
articles, Dupont et al.,1 Lim et al.9 and Tan et al.10 are highlighted. 

In the present clinical case, the patient was 26 years old, which 
coincided with the most affected age group, as reported in the lit-
erature. Nevertheless, one of the FAs found was located in the right 
breast at the junction of the upper quadrants in 12-hour position, 
and the other was at the lower-lateral quadrant in 8-hour position, 
which is not consistent with the usual findings in literature. 

Complex FAs are a sub-type of fibroadenoma, presenting one 
or more pathological characteristics, such as epithelial calcifica-
tions, apocrine metaplasias, sclerosing adenoma, and cysts larger 
than 3 mm. Among the most frequent characteristics, irregular 
shape, complex echo-structure with anechoic and echogenic 

components, including non-circumscribed contours, which can 
be micro-lobulated, indistinct, spiculated, and angular are men-
tioned. Some characteristics reported in literature coincide with 
those found in the patient’s nodules, such as micro-lobulation 
(nodule in 8-hour position) and parallel orientation to the skin 
surface (nodule in 12-hour position), whereas others diverge, 
such as the presence of more than one nodule. 

In the present clinical case, the patient’s nodule classified as 
complex, based on a histopathological evaluation, which showed 
smaller measurements (3.0 × 1.7 × 2.6.cm) compared to those of 
a simple FA (3.1 × 1.9 × 2.9 cm). The volume of FAs can increase 
by 16% per month in women younger than 50, whereas in older 
women the volume increases by 13%, or 20% in all dimensions 
during six months in women of all ages. Although this growth 
does not necessarily mean a process of malignancy, surgical 
excision is recommended if these dimensions are exceeded.17 

As to pathogenesis, there is a relation with an increased 
expression of the BCL-2 gene, which accounts for apoptosis pre-
vention.5 This maintains the balance between cell proliferation 
and programmed cell death, which is the mechanism by which 
cells with damaged DNA are removed without causing any harm.18

Moreover, MED12 has been reported to be one of the most 
frequently mutated genes in FAs, located on chromosome Xq13.1. 
The high frequency of MED12 mutations in fibro-epithelial tumours 
suggests that it is a somatic gene leading to fibro-epithelial tumor-
igenesis. Mutations were reported in the exon-2 of MED12 gene, 
which encodes a protein interacting with proteins CDK8 (human 
protein kinase), CDK19, CYCC, and MED13. This protein interac-
tion forms a complex for mediating the RNA polymerase II, which 
participates in the regulation of transcription and consequently 
in the development of FA. Besides that, codon 44 was found to be 
highly mutated and representing 86% of the mutations of FA.19 

The management of younger patients is usually more conser-
vative when clinical, histological, and imaging criteria, including 
thick-needle aspiration biopsy, suggest a benign lesion. Lesions 
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characterized by BI-RADS 2 follow a screening routine, whereas those 
characterized by BI-RADS 3 require a six-month ultrasound follow-
up if lesions had been ultrasonographically observed, or a mammo-
graphic follow-up if lesions had been mammographically observed. 
FAs with no atypical findings can be monitored with mammogra-
phy or ultrasound twice a year, for two years and, then once a year.6

Performing a percutaneous biopsy is recommended to con-
firm the histological diagnosis if the following findings are pres-
ent: inconclusive ultrasound findings (BI-RADS 4); evidence of 
growth trend (clinically and ultrasonographically); new palpable 
mass during menopause; solid mass found in a patient with risk 
factors (positive family risk and/or BRCA mutation); and mam-
mography showing mass with suspicious micro-calcifications20. 
In this way, excisional biopsy is indicated when histopathological 
biopsy reveals a high-risk lesion to rule out possible malignancy. 

In the present case, ultrasonography showed presence of the 
BI-RADS 4 lesion. In category 4, although lesions did not have 
the morphological characteristics typically seen in cancer, they 
may be malignant, thus justifying a biopsy.21 The diagnosis of 
complex FA was achieved after analysis of the biopsied material.

Mammography has a sensitivity of 85%–95% and can be used 
for primary diagnosis of FA, but its specificity is lower. Seen that, 
other diagnostic methods must be used.22 In the present case, 
ultrasonography was chosen because young patients present 
dense breasts, which makes it difficult to visualize nodules on 
mammogram. 

Studies demonstrate that sound-elastography can be used as a 
complementary diagnosis to evaluate unclear breast masses, such 
as fibroadenomas, thus contributing to the follow-up and clinical 
management of patients. However, combining BI-RADS classifica-
tion with elastography is needed for a more effective management.23

Treating this pathology can vary depending on the patient’s 
age and nodule’s dimensions. In general, simple removal is per-
formed when the nodule is larger than 2 cm. Smaller nodules 
are only clinically followed up every six months, as well as in 
patients younger than 25. Removal is indicated only in cases of 
rapid growth and in women older than 35.7

In the case reported, removal of the nodules was indicated 
due to their dimensions. Because patients diagnosed with com-
plex FAs are 3.1 times more likely to develop invasive breast can-
cer and because the risk remains high for at least 20 years after 
diagnosis,1,6 a longitudinal follow-up of the patient with ultra-
sonography was indicated every six months.

FINAL CONSIDERATIONS
This present bibliometric literature review has allowed us to dis-
cuss on 160 articles, which addressed the theme of complex fibro-
adenoma on different occasions. From the characterization and 
analysis of the above-cited articles, evidence states that there are 
gaps in the production of knowledge on FAs, because there are 
only a few studies investigating the theme in depth. 

By analyzing the bibliometric aspects of scientific production, 
health care professionals and researchers can understand the char-
acteristics of the published articles. Moreover, further investiga-
tions and new studies are extremely necessary as complex FA is still 
widely unknown by general practitioners in the medical practice. 

Clinical case study facilitates a better understanding of com-
plex FAs in various contexts, such as clinical characteristics, imag-
ing examinations, and histopathological aspects, which can help 
the health care professional to make the pathology diagnosis.
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